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Recent advances in geographic information system (GIS) and mobile communication technologies have provided the
foundation for a new way to manage the integrity of pipeline assets. Collecting asset and integrity data within a geospatial
environment can dramatically reduce the cost and complexity of managing the huge amount of information required to
operate a natural gas network.
The Gas Technology Institute (GTI) has pioneered the use of mobile GIS for automating the collection of mapping data
for new installations and condition data for existing assets. The system uses mobile GIS, tablet computers, high
accuracy GPS, and barcode scanners to provide a workflow that creates GIS assets directly in the field during the
construction process. Data collected in the field is sent back to the office for real-time viewing and integration into the
enterprise GIS.
Using tablet computers as mobile data collectors for field operations provides users with a simple and familiar workflow.
Large touchscreens, user-friendly operating systems, internal sensors, and integration with external devices provides
simplicity and flexibility to field workers and technology managers.
An external GPS receiver provides decimeter quality data in real-time, thus eliminating the need for back-office
post-processing. Using an external GPS receiver to obtain real-time data allows information collected in the field to be
sent directly from the tablet device into the enterprise GIS with no need for a secondary data processing step.
Barcode scanning allows the user to automatically create and populate GIS features, thus eliminating the need for users
to manually select features and attribute information. During construction, users scan a barcode on a pipe segment or
component and the software automatically creates the feature (pipe segment, valve, meter set, fitting, etc.) and
populates the asset record with essential attribute information (manufacturer, lot number, manufacturing date, material
type, size, etc.).
Collecting inspection and survey data with this technology allows users to attach condition reports directly to assets in
the GIS. Linking all condition reports (CP readings, leaks, coating condition, soil erosion) to specific assets in the GIS
allows users to identify trends and analyze root causes.
Mobile GIS technology has the potential to dramatically improve the quality of field collected data and presents
information in a way that allows pipeline operators to make better decisions about asset and integrity management.
This paper will present an overview of mobile GIS and supporting technologies, pilot project results, a business case,
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A novel approach to best locate the gas transmission pipeline interconnections by considering the consumers covering
and pipeline automatic line break valves introduced. Proposed method is general to use, that by taking into account the
efficient parameters, it is possible to apply it. Hence the results could be a good guide for pipeline engineers and
operators for finding the best place for implementing interconnections and operating them. The pipeline Studio 3.2.0.6 is
used for simulating the results.
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Advantages of loops and parallel pipelines to improve transmission of gas to consumer by decreasing pipeline
resistance are discussed. Significant role of loop during and before crisis occurrence is noticeable if the planning for
triggering the pipe is suitable. In this paper it is shown that the accurate calculation of cost and benefit in loop application
for managing crisis should be considered before applying. Otherwise costs may overcome benefits as well as the best
locating of pipeline should be considered. A case study of applying 57km loop (between Saveh and Arasanj) on Ian\'s 1st
overall gas pipeline meanwhile extreme cold of 2007 winter in Iran is discussed. It was assumed at the time that the loop
would increase gas flow to north consumers in Iran. Pipeline Studio 3.2.0.6 is used to simulate the effect of his loop.
furthermore, by considering crisis of gas supplementary, it is shown that the best location for installing loops is the
closest position to consumer. So Engineers and Operators should be aware of this fact and apply it in their
consideration and plannings.
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An intelligence system used electronic chips and transmitter-receiver for improving, correcting and monitoring over truly
operation of line break detector in automatic valves has been introduced. Automatic valves Line break detector systems
send an alarm to control center while detecting a break. Control center decides about right breaking by analyzing the
received data from locally electronic systems in gas pipeline amplifying station, city gate and power station and
comparing to that received from automatic valves then decides and sends relative order accordingly.
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Some investigations on effects of transient behavior of gas flow on some design parameters of pipelines by means of
\"Simone\" software are presented. Transient flow of gas after introducing a pressure rising pulse arises the overshoot
more than peak of the introduced pulse at the other positions along the pipeline. This means that the safety
parameter(S) of Revised Barlow\'s Equation to determine the pipe properties for certain conditions is under effect of this
phenomenon as well as many static parameters. To examine this, the pressure response to sample pressure drop for a
wide range of pipe diameter sizes is measured. The results also imply that setting limits of L.B.V. valves should be
changed if size of pipe changes even if the spaces don\'t change.furthermore, by considering crisis of gas
supplementary, it is shown that the best location for installing loops is the closest position to consumer. So Engineers
and Operators should be aware of this fact and apply it in their consideration and plannings.
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Results of a group of simulations about the effect of pipeline interconnections on the operation of Automatic Line Break
Valves (LBVs) after a conceivable rupture is shown. Due the LBVs protect the gas transmission network against
unwanted occurrences in pipelines, e.g. blasts, any malfunction will affect on the safety on network. All simulations are
done by means of Pipeline studio 3.2.0.6 which show that despite many applications, interconnections has negative
effects on network safety when a blast occurs.
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The maintenance process on a pipeline network has some characteristics that are not common in other industrial
activities. The scattering of assets in large distances, the need for involvement of field professionals in activities that
have different nature for their school training and the operation and maintenance’s mixing of activities are examples.In
this context, the structure of the maintenance activity is crucial for operational management tasks to be executed as
cheaply and efficiently as possible, ensuring they are exploited to the maximum human and material resources available.
Among the decisions managers must make when implanting maintenance, the level of centralization of maintenance
management activity and the degree of field team’s autonomy on procedural elaboration and compliance, among
others.On a second level, the staff responsible of planning and control of maintenance activities have to ensure the
uniformity of criteria for evaluating the performance of an asset, the training and education of the field workers, the
timing between the receipt of the demands of internal and external customers and the maintenance actions, the priority
ranking of each task to be performed and the distribution, and scheduling of personnel and resources among different
operating bases.At the same time, nothing that is decided and implemented have recognized its effectiveness without
the adoption of consistent indexes and calculation techniques compatible with the operational reality of the assets, so as
to reflect the operating conditions of each device and allow the comparison between the performance of different
administrations, inside and beyond the company borders.Given the above, this article will seek to explain how was
structured the activity of maintenance and support for remote operation of a pipeline network, delivery stations and
distribution of natural gas, as well as discuss the maintenance management systems utilized, performance indexes of
the equipment and the workflow of maintenance teams and their relationships with different stakeholders, starting from
the case of maintenance management of gas pipeline network in the states of Rio de Janeiro and Minas Gerais, located
in the southeast region of Brazil and performed by Petrobras Transporte S.A - TRANSPETRO.
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As energy prices continue to escalate, the performance and efficiency of all gas processing equipment becomes a
critical importance. In many cases, performance evaluations are quite difficult due to the lack of convenient analytical
procedures. This is especially true for alkanolamine gas sweetening units where the measurement of carbon dioxide in
the aqueous amine solution is problematic and time consuming. Commonly, large number of new samples that are being
screened everyday for translating into a cost effective technology and the inherent disadvantages associated with the
wet chemistry methods as is realized by the scientific community like tedious and time consuming. For these reasons, a
new method developed in our laboratory that is fast, sensitive, accurate and can use for any type of alkanolamine
solutions and also mixture of alkanolamines as well. The method is applicable to full range of CO&lt;sub&gt;2&lt;/sub&gt;
loading (from very low to high) in the amine solution. In fact, an optimized ion exclusion chromatographic (IEC) method
has been developed for fast quantification of CO&lt;sub&gt;2 &lt;/sub&gt; in amine solutions. This method has the online
sampling and automatic analysis potentials. By controlling the pH of the solution used to elute the sample through the
IEC Metrosep organic acids column, good separation and sharp peak were obtained. Finally a solution contained 0.5
mmol/L sulfuric acid and 15% acetone was used as mobile phase with a flow rate of 0.5 ml/min. A conductivity detection
system with chemical suppression by 10 mmol/L lithium chloride was applied for detector. Detection limit and RSD were
achieved 300 µg/L and 1.2% respectively. Dynamic range was linear between 1.0 and 10000 mg/L. The recovery
obtained for amine solution from Khark petrochemical company and first refinery of south Pars gas company was 95%
and 96% respectively. The IEC method showed numerous advantages over the other methods. These include
accuracy, reliable, simplicity, better reproducibility, on-line sampling capability and fewer interfaces [1]. 
[1] A. Masohan, M. Ahmed, S. Kumar Nirmal, A. Kumar, M. Onkarnath Garg, Indian J. Sci. Technol. 2 (2009) 59-64.
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Autonomic energy supply distribution networks with low pressure gas expansion engines
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Presently the issue of autonomous energy supply and in particular autonomous energy supply of gas distribution
facilities is becoming more and more relevant for Russia. High costs of connecting to electric power grids and more
frequent breaks in local energy supply, distribution facilities inclusive, stimulate interest to autonomous energy supply
decisions.
OOO "Ingprogroup" has designed original low pressure gas expansion engines and turbo gas expansion engines with
capacity ranging from 0.5 to 5 kW and work pressure of 0.3 - 12 bar, that provide gas pressure regulation station with
electric power required for operation of automation and telemetry systems, cathode control and lightning needs .
Gas expansion engine operation principle is as follows. Rotated by flow of natural gas in the pipe, a small turbine or a
gear wheel activates the electric power generator. Then the generated electricity accumulates in the storage batteries
which provide it for gas pressure regulation station needs.
Proposed techological solution is envirenmentally friendly because engines don't consume any fuel.
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The São Francisco Basin is a Proterozoic basin, located in central Brazil, covering parts of Bahia, Minas Gerais,
Tocantins and Goiás States, on the São Francisco craton. The basin embraces an area of about 350.000 km² (135.000
square miles), greater than Marcellus formation in US. But differently from the former basin mentioned, São Francisco
basin is a new frontier, and its true development started only in 2005, when Brazilian Regulatory Agency promoted the
7&lt;sup&gt;th&lt;/sup&gt; Round, when an area of about 99.000 km² were granted for exploration, added to other
22.000 km&lt;sup&gt;2&lt;/sup&gt; on the 10&lt;sup&gt;th&lt;/sup&gt; round in 2008. Since then, some companies have
undertaken E&P activities to better know the geology of the basin which, according to the first results, will be very
challenging, considering the resource available tends to be unconventional one. This possibility implies in many issues
the operators in the basin have to face, ranging from technology needed to explore the natural gas to environmental
concerns that will certainly arise, once hydraulic fracture is already a worldwide preoccupation. Moreover, the
infrastructure surrounding the areas of exploration is to be developed, once natural gas market in Brazil is under
developed, being concentrated mainly in the coast. This demands a public-private effort in order to create a reasonable
set of regulation, fiscal incentives and public policy to attract investors to develop this industry in a new frontier basin.
The purpose of this paper is to present the challenging issues already identified to develop the São Francisco basin,
and the initiatives started by companies and government ahead of time to address risks involved and create favorable
conditions to foster E&P activities in the region, including proposals for R&D projects to bring the right technology,
alternatives to finance infrastructure development, regulatory and environmental discussions on the way among all
stakeholders.
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The combined cycle gas turbine units (CCGT) are the most efficient way of using natural gas for electricity generation
with efficiency up to 61% and more percent in condensing operation without heat generation. For northern countries,
however, a significant amount of thermal energy (at high temperature levels for Russia) is required for heating
purposes. 
 OOO Prom energetika (Ivanovo, Russia) has developed a future-proof thermal cycle arrangement that combines the
CCGT and a heat pump (HP) on the CCGT’s flue gases, which will allow generating of thermal energy without
significantly lowering the efficiency of the gas turbine unit.
 Over the long term it could be possible, that the HP unit will cool down the flue gases to the temperature around 40
degrees Celsius (water dew-point for the flue gas of the GT), thus receiving some amount of condensate in the flue
gases for the thermal plant and heating network’s needs.
 The proposed CCGT+HP unit will allow the gas turbine unit to work at its electric efficiency close to maximum without
having the need to extract the steam from the steam turbine, thus enhancing the efficiency of natural gas usage and
having a beneficial environmental impact.
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Implementation of an industrial wastes management system in a natural gas distribution company; A case
study in East Azerbaijan Gas Distribution Company (Iran)
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East Azerbaijan Gas Distribution Company (EAGDC) serves 59 cities and 1057 villages with a total population of more
than 3.2 million as well as numerous industrial units. This study aimed to implement an industrial waste management
system in EAGDC according to present environmental management strategies. First, all industrial wastes generated by
different processes were characterized. The methodology was based on a checklist of data collected from each zone of
company, site visits, and quantity and quality analysis according to the formal data available from different zones. The
results indicate that more than 35 different kinds of industrial solid waste like empty barrels (including mercaptans,
diesel fuel, deionized water and oil), faulty meters and regulators, a variety of industrial oils, sleeves, filter element and
faulty pipes, valves, and fittings are generated in different processes . Then, based on waste kind, methods for source
reduction, recycling and reusing were determined to preserve natural resources, landfill space and environment. Finally,
an online system was designed and implemented for integrated industrial waste management in all zones of company.
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In recent years, researchers interested in using the evolutionary computations such as dynamic programming, gradient
methods, ant colony optimization, particle swarm optimization, and genetic algorithm, in order to optimization the
presented models in related process with gas pipelines. Among this, utilizing the genetic algorithm (GA) for total network
cost reduction and pipelines optimization problem is actually appropriate. In this paper, by modifying the penalty function
in genetic algorithm, we designed a non-acyclic network with specified topology and reduced the total network cost to
27% in compared with heuristic approach that network design engineers applied. Also, in our method, the computation
time is absolutely small. On the other hand, we can apply this work for another pipelines networks and find optimal
solution in the large and complicated networks. 
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Radiographic testing is one of the oldest and most widely used nondestructive tests (NDT) to detect the weld areas
defects of oil and gas pipelines. It seems that there is no need to apply a system for increasing the quality of
radiographic images, in order to improve the detection accuracy, detect the weld areas in x-ray images, and reduce the
fault of weld areas interpreter. In this paper, method of processing digital image based on genetic algorithm have been
proposed to improve quality of radiographic images of weld areas, in order to detect the weld defects in these images.
The result of the proposed method over 12 radiographic images with different qualities and defects shows that this
method is able to detect the welding defects in high and average quality images with 100% accuracy and in the low
quality images with 90% accuracy.
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The Technical–Economic Investigation of LNG Projects and Natural Gas in the South Pars Gas Complex
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Natural gas is one the most important resources of consumption in the world and it is expected that the process of
consuming this fuel increases in a way that with the entry into the year of 2020 AD, its consumption rate increases by
50%. Over the course of time, different technologies have been tested on the use of natural gas which have resulted in
focusing on natural gas as a superior fuel in this century. With regard to the forward planning for rising the extraction of
natural gas from the South Pars reservoir, two main methods for producing valuable products from natural gas has
been at the core of the executive programs of the ministry of petroleum of IRAN. Production of natural gas and
production of liquefied natural gas. Evaluating the success of an LNG liquefaction project is a difficult task. Historically,
LNG projects have proven to be reliable, profitable, safe, and challenging. However, projects are inevitably compared by
their overall cost and LNG capacity. For this purpose, two criteria has been used: Net Present Value and Benefit Cost
Ratio. As this study reveals, not all countries could be potential markets for LNG.
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Considerations for Flare Gas Recovery Design in Khangiran Gas Treating Plant
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Khangiran Gas Treating Plant designed by American Davy PowerGas Inc in 1977, was to flare all flashing gases before
2011 that was guessed to be 1 percent of its NG production. Environmental and economical concerns led to plan a
conceptual design project on its recovery. Because of the high extent of CO&lt;sub&gt;2&lt;/sub&gt;, the flare gas flow
rate could not be measured via conventional monitoring methods- for example ultra-sonic. Beside successful efforts on
measurement that led to reliable methods and also a novel measuring apparatus, a comprehensive design was raised
to achieve a near zero-flaring condition. The plan consists of three main steps: 1- establishing a 5 barg header to collect
and use H2S-free and enough-pressure streams as a supplementary fuel gas, 2- establishing a 6.5 barg header and an
amine tower to collect and refine sour and enough-pressure streams and then, adding to the 5 barg header, 3-
compressing the remained low-pressure streams from the seal-pot to the 6.5 barg header. These steps will cause to
achieve 50, 25 and 25 percent of the final recovery goal, respectively and to reduce 167000 tons/year CO2 emission.
Currently, the first step has been completed and the basic and detailed design of the second step has been carried out
by consultant.
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A Comprehensive Neural Network Model for Predicting Two-Phase liquid Holdup under Various Angles of
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Accurate prediction of liquid holdup associated with multiphase flow is a critical element in the design and operation of
modern production systems. This prediction is made difficult by the complexity of the distribution of the phases and the
wide range of fluid properties encountered in production operations. Consequently, the performance of existing
correlations is often inadequate in terms of desired accuracy and range of application. This investigation focuses on the
development of a neural network model, a relatively new approach that has been successfully applied to a variety of
complex engineering problems. 2292 data sets from five independent sources were used to develop a neural network
model for predicting liquid holdup in two-phase flow at all inclinations from upward(+90 degrees) to downward(-90
degrees) flow. A three-layer back-propagation neural network has utilized. Seven parameters including inclination from
horizontal, pipe diameter, gas and liquid superficial velocity, liquid viscosity, density and surface tension are used as
inputs to the network. A detailed comparison with some empirical correlations which are applicable for whole range of
inclinations reveals that the developed model provides better accuracy and predicts liquid holdup in terms of the lowest
absolute average percent error (15.31), the lowest standard deviation (30.15) and the highest correlation coefficient
(0.9962).
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Increasing gas treating plant capacity by improving processing conditions
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Each unit of Khangiran gas treating plants was designed in 1977 to sweep H&lt;sub&gt;2&lt;/sub&gt;S and
CO&lt;sub&gt;2&lt;/sub&gt; from 1.2 MMMSCFD sour gases at 70&lt;sup&gt;?&lt;/sup&gt;F and 1074PSIA.
Miscalculating the reservoir temperature caused the 72&lt;sup&gt;?&lt;/sup&gt;C deference between design and actual
temperature which increased hydrocarbon and water content of feed gas and unwanted chlorine ion inter the absorption
column and degrade amine solution and foaming problem. This paper describes changes was done to overcome
misdesign and demand growth. A water cooler designed and installed to reduce feed gas temperature. Inlet gas
separator accommodated with internal diffuser and micronized mesh filter to knock out water and hydrocarbon droplets
and reduce chlorine ion. Chlorine ion remover package (resin bed) was used for circulating amine solution.
Whereabouts 20% increasing was achieved by revamping processing equipment. DEA solution was replaced with
MDEA and some heat exchanger was replaced with greater one. Amine losses and energy usage was decreased.
Adsorptive dehydration packing (silica gel) changing cycle time improved, too.
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GNL Mejillones (www.gnlm.cl) is one of the two current LNG regasification operators in Chile: Based North of Chile, at
the door of Desert of Atacama, its main clients are power generators for the cupper mining industry.
In addition to this power generation market, North of the country, GNLM is strongly promoting small mid scale LNG
solutions from Mejillones, in order to facilitate LNG uses all along the country, from Arica to Punta Arenas: LNG shuttling,
truck loading, bunkering.
GNLM business model is a fully open access one. Any comercial and operational information (contract, capacity,
maintenance periods, annual delivery program, etc.) is available on the company website (www.gnlm.cl). Allocation rule
is the most transparent and no-discriminatory one: "first committed, first served"!
Paper would consist on a presentation of: Chile energyframework and challenges, LNG industry and perspectives,
GNLM infrastructure and development projects, most of them related to small mid scale LNG.
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Nabipoor Hassankiadeh, Mojtaba

Effects of metal based additives on physical properties of diesel fuel and emission characteristics of diesel
engine

Kouchakiniya, Naghi
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Moghaddam, Mojtaba
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Two metal based additives were selected from literature, Mn and Ce then we added 100 mg/kg of them into the diesel.
The experimental study was carried out on ECE R-96 8-modes cycle. Fuel physical properties such as density and
viscosity were investigated for three kinds of fuels. Density and viscosity decreased for diesel with Ce and Mn than sole
diesel also the results from ECE R-96 8-modes cycle showed the brake specific fuel consumption (BSFC) did not
change significantly except for diesel with Ce in rated power speed and low load condition. Fuels with additives emitted
low soot levels and do not change values for NO&lt;sub&gt;x&lt;/sub&gt; in compared with diesel significantly. By adding
100 mg/kg of Mn based additive into diesel fuel reduce BSSOOT and BSCO and low percent of
CO&lt;sub&gt;2&lt;/sub&gt; at rated power speed condition. In general BSSOOT with Mn based additive reduced 25%
lower than sole diesel.
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Combustion and Emission of a Di Diesel Engine Fueled with Oxygenate Additives
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The article presents the comparative bench testing results of a direct injection diesel engine when running on diesel that
has been treated with Nitromethane (NM) and Nitroethane (NE) and 2- methoxy ethyl ether (MXEE) as oxygenate
additives. The purpose of this study is to evaluate the effectiveness of the oxygenate additives as well as to verify their
ability to increase energy conversion and reduce brake specific fuel consumption (BSFC) and exhaust emission when
fueling the diesel engine with diesel with these additives. These additives blended with diesel fuel, 10% in volume. The
experimental study was carried out on ECE R-96 8-modes cycle. The result showed that application of these additives
reduces viscosity but increases cetane index. The maximum cetane index resulted with MXEE additive. Brake thermal
efficiency (BTE) increased with NM and NE additives and exhaust emission such as smoke reduced to the minimum
value 44% with NE. With MXEE the NO&lt;sub&gt;x&lt;/sub&gt; values increase slightly, this value with NM and NE
increased significantly.
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Samer, Said

MEASUREMENT AND PREDICTION OF CONDENSATE GAS HYDRATES FORMATION CONDITIONS. A STUDY
CASE

Mohamed, BELLOUM
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During field exploitation or in the expedition lines or even during its handling process, natural gas is in permanent contact
with an aqueous phase. Under certain pressure and temperature conditions, crystal deposits like ice are formed. These
deposits, commonly called hydrates, are considered as a nuisance which can generate plugs, or even damage gas
processing equipments causing total shutdowns sometimes with fatalities.
A new field of gas condensate recently discovered in south of Algeria caused a lot of difficulties and even accidents
during its operation due to hydrates formation. This is why identifying the conditions of gas hydrates formation in this field
and possible solutions to prevent their formation have become imperative. For this purpose, we took this real case
which is within the framework of a laboratory concrete study to identify the hydrate formation and stability conditions
(P,T) experimentally, and identify curves which by identifying integrity zones for operators to work outside these
conditions, and the influence of inhibitors on the prevention of hydrates.
Our approach is to reconstitute reservoir fluid by mean of recombination of two validated separator liquid and gas
samples, by carrying out a PVT study of both fluids and measuring the conditions of hydrate formation. In addition, a
numerical study was performed using PVTsim commercial software, used to predict hydrate formation conditions and
the impact of inhibitors.

Univrsity of Batna Algeria; Algeria; Tel: (+213)774943329, saidpg2006@gmail.com
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Taheri, Fatemeh

Assessment of welders’ exposure to fumes resulted from welding in Iran’s gas transfer lines and proposing
control solutions with respect to HSE management
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Risk assessment is a systematic process to achieve an estimate of all risk factors or the parameters related to full
range of fault moods or exposure scenarios to some dangerous conditions. Aims to evaluate risk assessment for
dangerous chemical materials are: evaluating exposure to the chemical materials and determining the possible
undesired effects, as a result of exposure to the chemical materials.
Therefore, risks rose from fume and welding gases, the effectiveness of methods of risk assessment, and most
importantly welding as an important part of executive process of Iran’s gas transfer lines, are the important reasons for
assessing the occupational health risks raised from exposure to fumes and welding gases in Iran’s gas transfer lines.
This article results from, and follows a research project carried out in 2012-2013 at Iran’s gas transfer lines, which tailed
the below aims:
- Assessing the exposure of laborers to welding Fumes in Iran gas transfer lines?
- To determine the amount of metals (Cu, Fe, Zn, Mn, Mo, Cr&lt;sup&gt;6+&lt;/sup&gt; , Cd Co, Be) in welding Fumes?
- To determine the amount of gases Co, Co&lt;sub&gt;2&lt;/sub&gt;, O&lt;sub&gt;3&lt;/sub&gt;,
No&lt;sub&gt;2&lt;/sub&gt;, No in welding fumes?
- To determine of the above metals in welders’ urine?
- To determine of important parameters in welder’s spirometry test?
- To determine the occupational health risk rose from exposure to welding fume in welders?
And other aims:
- To compare exposure of welders to welding fume in each job
- To compare metal quantities in welder’s urine according to their job
- To determine the relation between quantities of metals in surrounding aspirated air and in the urine of welders
- To determine the important parameters in welder’s pulmonary function according to their job
- To determine pulmonary derangements between welders
- To compare metal quantities in welder’s urine with office-based staff
- To compare welders’ pulmonary function with office-based staff
And the outcome of this project can be used for HSE management in all oil & gas industries, and also other metal
industries that require welding processes.
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Measuring and modeling of CO2 and SO2 dispersion and emission from gas flaring: A case study of South
Pars Gas Complex Second Refinery, Iran

Abstract code

Title of abstract

Author

Co-Author(s)

Topic

Abstract text

Gas production

Abstract no.

Because of variation of combustion efficiency in oil and gas refineries, flaring gases may have harmful environmental
and unsafe effects.
 Combustion of these gases in flare tip releases different hazardous products including CO&lt;sub&gt;2,&lt;/sub&gt;
SO&lt;sub&gt;2&lt;/sub&gt;, and others suspend matters as well as simultaneous radiation result in harmful
environmental and social impacts. In this study, the main aim was evaluation of amount of pollutant gases and
hydrocarbons emission delivered in flare zone using different methods in different locations of South Pars Gas Complex
Second Refinery, Iran. The amounts of the pollutant emission were obtained by three methods based on emission factor
model, stoichiometric combustion reactions and special sampling device on the ground level as a practical way. There is
a good agreement between the results and standard range of environmentalprotection agency data (EPA). Furthermore,
the presented emission factor model is applicable for industrial complexes and reliable for pollutant emission prediction
in plant scale. Distribution and dispersion of pollutants concentration has been evaluated by using Gaussian Plume
model in various locations of the source. The pattern of pollutants concentration dispersion was determined for three
cases of gas flow rate namely: turndown case, normal case, and design case. Comparison of the measured data with
the concentrations predicted by the model shows a good agreement between them.
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Biogrid; an affordable alternative for a sustainable future
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Feeding in of biomethane in the natural gas grid has become common practice in several countries. But the increase in
production installations and capacity is not as high as was expected. With the current pace, no European country will
reach its ambitions in replacing natural gas by biogas.
One of the reasons for this is the high costs for both upgrading the produced biogas to biomethane (which is the
composition comparable to the local natural gas) and for the costs involved in controlling and checking of that
upgrading. But why do we need that? Only because we once decided on a specific set of parameters for the appliances
of the customers connected to the natural gas grid, based upon the natural gas that we were producing or importing at
that time.
We can do it better. It is now time to make another choice in finding the optimal way for using biogas for heating
purposes. A choice that is based upon the wider possibilities of biogas and natural gas together. A choice that gives us
full flexibility of using gases of different origin, no matter if it is high- or low- calorific, no matter if it is natural gas or
biogas. That choice is to use appliances that are capable of handling a wide variety of gas compositions. If the appliance
can handle both natural gas and biogas, there is no need to upgrade the biogas. Only basic cleaning like dehydration
and desulphurisation are necessary. This saves a small biogas producer up to a million euro’s in investment costs, thus
improving the feasibility of biogas plants. And it saves the grid operator an expensive control system for safeguarding all
these feed-in points.
In a joint research and development program between ATAG and Alliander this concept is being developed and tested.
ATAG developed a central heating boiler capable of handling this wide variety of gases. Alliander developed the
regulating and mixing stations to feed the biogas in the natural gas grid.
The technology has been tested on the premises of a water sludge treatment plant in Eerbeek since 2012 and will be
tested in a community building in Haaften during the winter of 2013. The first test was mainly focussing on the technical
aspects, while the second test was mainly focussing on the issues that arise when applying this concept in real life. In
the paper and presentation we will go into detail about the experiences of these two tests.
Of course new questions arise when using this concept of flexible gas composition. They are mainly addressing safety
and pricing. Biogas smells different and is heavier than natural gas. This has te be taken into account when addressing
safety. And since the energy content of the gas volumes may differ in time, the pricing of the gas delivered is an issue to

Liander; The Netherlands; Tel: +31652400140, e.huijzer@alliander.com

Additional file

Extra information

 -

Presentation

Session

UMERIC

Oral presentation

Time

Presentation pref.

  /  /Date

Location



Abstract Registration No: 27

403                     IGRC 2014Conference

27

Samadiafshar, Ali

Disulfide Oil Management As a Byproduct in Oil and Gas Refineries
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Disulfide Oil is produced as by-product from demercaptanization of LPG and some hydrocarbon cuts. This substance is
harmful to the environment and is not sold commercially nor is it used directly in any downstream products. In the past,
in many oil and gas refineries, DSO was burned or injected into deep of earth. But todays, due to excessive sulfur
compounds and their environmental problems can not be burned. So the storage and disposal of DSO is especially
important. Recently some methods are offerd that were reviewd in this paper.
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Optimization of Sulphur Recovery Unit by Pinch Technology
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&lt;b&gt;In this study, by using of pinch technology, a new technique was presented in order to retrofit design for a
sulphur recovery unit. More over the Aspen software that is based on methods of pinch technology was applied for
optimization and improving the integrated heat recovery in sulphur recovery.Therefore by this work, steam consumption
was minimized and environment pollution was reduced significantly.&lt;/b&gt;
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Crack growth in gas pipelines and determine the best time to repair them
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This paper examines the analysis of crack growth in gas pipelines using finite element method.First, the pipe pressure
supposed to be 1.5 times the working pressure and the amount of influence radius of curvature of the crack tip is
investigated. The crack growth under simultaneous internal pressure and corrosive environment during operation is
analyzed. The best time to repair cracks will be determined according to its length, internal pressure and concentration
of the corrosive environment.
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Since the beginning of the Natural Gas Industry in Perú in August 2004, with the operational startup of the giant natural
gas field Camisea in the middle of the Peruvian Amazonian Jungle , the local market natural gas demand has had a
constant growing.
Transportadora de Gas del Perú is the company in charge of the transportation of natural gas and liquids of natural gas
from Camisea to Pacific Ocean Coast. To do this, as a concessionary of the Peruvian Mine and Energy Office, the
company built two pipelines, one for NG from Camisea to Lima and the other for NGL from Camisea to Pisco.
Both pipelines in their route, cross the Amazonian jungle, The Andean Mountains and the deserted and sandy coast,
beginning at 300 mts. over the sea level in the jungle, reaching close to 5.000 mts in the Andes to finally fall down to sea
level in the coast, having run a total length of 730 Kms.
The original 32 / 24 and 18 inch pipeline started up the operation with the maximum capacity of 8.9 MCMD ( 314 MSCFD
) and was expanded in 2009/ 2010 to 12.7 MCMD ( 450 MSCFD ) in a first stage and then to 36 MCMD ( 1.275 MSCFD
) with the interconexion with the Peru LNG pipeline and the incorporation of a 24 inch loop of 105 Kms in the coast and a
Compression Plant of 72.000 HP at the end of the jungle section at 3.000 mts. over the sea level in the mountain.
But, the Peruvian natural gas demand continues growing and now, a new expansion to 43.6 MCMD (1.540 MSCFD ) is
on progress. For this, a new loop in the coast and a new Compression Plant in the jungle are under construction and
must be ended on December 2015.
The new 72.000 HP compression plant to be built in the jungle at 1.000 mts over the sea level is a great engineering
challenge from environmental, logistic and security points of view, taking into account the isolated location, practically
without access and the restrictive environmental constrain imposed to the project especially with low noise level, 42 dB
(A) , just +3dB(A) over jungle back noise and 55dB(C) at the fence, and minimum affectation of the forest, trying to
minimize the deforested area.
The present work will describe the analysis, studies and definitions adopted to fulfill with all the border condition to
design and construct this new compression plant on time to satisfy the natural gas demand especially from the electrical
and industrial sector.
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Study of aggregation of heavy metals Nickel, Cadmium and Lead in soil and plants of the Shazand
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Heavy metals have toxic effects on humans and destructive impacts when exposed to the environment. Therefore, it is
recommended to measure the density of these metals in areas susceptive of having high densities. This paper is
dedicated to a study on aggregation of heavy metals such as Nickel, Cadmium and Lead in the soil and plants of the
Shazand Petrochemical industrial area. The measurements are carried out during the spring of 2011 and in 10 stations
using the current standards. The average density of these heavy metals in different stations and in the soil and plants of
the district were respectively 19.383 and 8.732 for Nickel, 0.651 and 0.529 for Cadmium and 22.322 and 9.472 for lead
in micrograms over each gram. In addition, the results of the double variance analysis show that there is a significant
difference in the density of Nickel and Cadmium during the 3 months of the spring. In order to study the soil pollution of
the district, a comparison between the density of these metals in this district and the global standards was performed.
The results show that the Nickel density is higher than the USEPA, Bowen (LAL) and Canadian environmental CCME
(ISQGS) standards but it is lower than the rest of standards. Also, Cadmium and Lead densities are lower than all
standards except for the USEPA, Bowen (LAL) standard. Furthermore, the average density of Nickel in the plants of the
district was at the poisoning level, that is, higher than 5µg/g. Likewise, the Lead density was at the poisoning level,
between 3 – 300µg/g. But, the Cadmium density was lower than the poisoning level, 5 – 700µg/g, and was at the not
polluted level.
The reason for this high range of density of these heavy metals in different stations were recognized to be standing in
the station’s neighborhood and being affected by its activities, accidental droppings of petrochemical, acids and oils and
also from sedimentation of gases and soot that is produced by the plant, on the neighboring area. Existence of these
factors and changes show the connection between pollution and the industrial plants. The results indicate that Olefin
and the central workshop stations have more petrochemical pollution of these metals, regarding the soil, and the Stack
station–steam unit, Olefin unit, Ethoxylates unit and Acetic acid unit regarding the plants.
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EXPRESS ASSESSMENT OF RECULTIVATION EFFICIENCY OF DISTURBED TUNDRA SOILS IN NATURAL GAS
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Arno, Oleg
Galiulin, Rauf
Bashkin, Vladimir

Abstract code

Title of abstract

Author

Co-Author(s)

Topic

Abstract text

Gas production

Abstract no.

In the conditions of Far North, at journey of the equipment connected with implementation of geological exploration,
drilling of wells and arrangement of fields on natural gas production, tundra soils lose vegetation and fertile layer. During
the recultivation of these disturbed soils, the express assessment of its efficiency by carrying out short-term laboratory
trials with the analysis of key indicators of soil fertility restoration process, as alternative to long-term field observations,
is important. The activity of enzyme dehydrogenase belongs to a number of the given indicators and this technology was
protected by authors (the patent of the Russian Federation No. 2491137). The studies were conducted with soils of two
plots nearby the arrangement of complex gas preparation installations of Gazprom Dobycha Yamburg LLC. In the first
plot the vegetation was absent; in the another one the fragmentary restoration of vegetation was noted. In experiences
for recultivation of the disturbed soils a peat mass was used which added in soil-peat ratio as 1:4. During the whole
period of observation (30 days), peat addition significantly increased the dehydrogenase activity in soils concerning
control variants of soils (without peat addition). Adequacy of using dehydrogenase activity for an assessment of
recultivation efficiency of the disturbed soils was proved. So, the calculation of correlation coefficient (r) showed an
existence of strong correlation dependence between dehydrogenase activity and capillary moisture capacity (r = 0.95),
and also dehydrogenase activity and full moisture capacity (r = 0.95) of samples. Leading value of moisture in
dehydrogenase activity of soil is connected with that moisture defines a normal physiological state of microorganisms
and plants as producers of this enzyme, and also supports in a reactionary state enzyme and its substrata
(carbohydrates, alcohols, organic acids, etc.).
Thus, the application of this technology for soil remediation allows us to proceed the rapid monitoring of process rate
control.
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Environmental Management can be Integrated Along With Further Gas Quality Modification in Sarkhoon Gas
Processing Plant (Part 2)
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The Scope of this research is to study of operational stability of glycol regeneration unit and heat transfer efficiency in
dehydration plant. At first step verification of glycol regeneration unit showed that because of flowing glycol to this unit
was based on cascade mode with two parameters of flow of glycol stream to reboiler and next one level of glycol in
surge drum .After studying different modes for controlling of flow to unit it was decided to take direct flow control mode
and this caused to decrease of losing of glycol. Next step the quality of heat transfer in cold gas/gas exchanger put in
consideration .With getting result from simulation and data from site it was clear that not to bypass exchanger both will
increase heat transfer efficiency in equipments and decrease hydrocarbon dew point of natural gas .Consequently it will
cause to have more extraction condensate from natural gas.
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When you are following air pollution control , it  will have money for company
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According to health, safety and environment (HSE) strategy of company total process survey were taken in study in
order to evaluate potentials source which could be concentrated to reduce air pollution. First was Process simulation of
NGL stabilization plant with hysys simulator .Results showed that by right tuning of process parameters like temperature
and pressure of propanizer debutanizer column can be changed without having any bad effect on quality of products of
unit. Then output of that simulation was used as new set pointes of controllers of columns for temperature and pressure
which were 188 in Celsius degree and 17.1 barg respectively. After changing operational parameters and let plant to get
suability in process the purity of products that are liquefied petroleum gas (LPG) and fuel gas were being analyzed by
gas chromatograph (GC).GC analysis proved that after changing process of plant and applying new setting new set
points percentage of propane in LPG increased from 33 to 38 in mole base whereas propane decreased in fuel gas
from 14 to 4 mole percent. With those modifications in Stabilization plant it is avoided of burning LPG about 3 metric ton
per day then subsequently emission of 9 metric ton dioxide carbon prevented. Another air pollution action which was
proposed was control monitoring of smoke of propane and methane that were burning in flare stack .As flare of plant
was kind of conventional type and was unable to have non- smoking combustion.
So decided to change route of disposing hydrocarbon to flare of sour gas sweetening plant that was an assisted air
fare. With aide of this modification rate of smoke formation from burning hydrocarbons decreased about 80 in percent
which has a rigorous effect in decreasing in air pollution of gas plant area. In conclusion with mentioned actions above
from environmental and economical point of view company could save about 1 million dollar annually.

National Iranian Gas Company; Iran; Tel: (+98)9177676591, atashjameh@iust.ac.ir

Additional file

Extra information

 -

Presentation

Session

UMERIC

Oral presentation

Time

Presentation pref.

  /  /Date

Location



Abstract Registration No: 35

403                     IGRC 2014Conference

35

Haghparast khankahdani, Hassan

Case study: Design system of flare gas recovery and CO2 reduction south pars gas complex 4TH Refinery of
Iran
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&lt;b&gt; &lt;/b&gt;
Abstract:
Environmental and economic considerations have increased the use of gas recovery systems. A suggested method for
controlling the level of hazardous materials in the atmosphere is prevention of combustion in flare. In this work, three
methods are proposed to recover flare gas instead of conventional gas- burning in flare at south pars gas complex
4&lt;sup&gt;TH&lt;/sup&gt; gas refinery. These methods aim to minimize environmental and economical disadvantages
of burning flare gas. The proposed methods are: gas to liquid (GTL) production, electricity generation with a gas turbine,
and compression and injection into the refinery pipelines and the total proposed summation cancellation release CO2 to
atmosphere. To find the most suitable method, the refinery units that send gas to the flare as well as the required
equipment for the three aforementioned methods are simulated. Also we selected electricity generation method and
electricity production from the sweetened gas which is sent to the power plant to reduce the inlet feed from IGAT and in
order to produce 164 MW electricity by consuming 25.41 MMSCFD of gas also prevent CO&lt;sub&gt;2&lt;/sub&gt;
dispersion by 10571.74 Kg/hr for LP flare and 9156.44 Kg/hr for MP flare to environment. These simulations determine
the amount of flare gas, the power generated by the gas turbine (GTG) and the required compression horsepower. In
addition, the above mentioned method is the most economical compared to other methods. However the electricity
production method gives the highest rate of return (ROR), the lowest payback period, the highest annual profit and mild
capital investment.
Keywords: Flare gas recovery, south pars gas complex 4&lt;sup&gt;TH&lt;/sup&gt; gas refinery, technology Electricity,
environment, CO&lt;sub&gt;2&lt;/sub&gt; reduction
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Robust Fault Detection to Determine Gas Compressor Surge Point via DNN Based Subspace Identification
Technique in the Natural  Gas Stations
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A dynamic neural network (DNN) based on robust identification scheme is presented to determine compressor surge
point accurately using sensor fault detection (FD) in the gas compressors. The main innovation of this paper is to
present different and complementary technique for surge suppressing studies within sensor FD.The proposed method
aims to utilize the embedded analytical redundancies for sensor FD, even in the presence of uncertainty in the
compressor and sensor noise. The robust dynamic neural network (RDNN) is developed to learn the input–output map
of the compressor for residual generation and the required data is obtained from the compressor
Moore-Greitzersimulated model. Generally, the main drawbackof DNN method is the lack of systematic law for selecting
of initial Hurwitz matrix. Therefore, the subspace identification method (SIM) is proposed for selecting this matrix. A
number of simulation studies are carried out to demonstrate the advantages, capabilities, and performance of our
proposed FD schemeand aworthwhile direction for future research is also presented. The main advantages of results
of this paper include: gas compressor surge avoidance, natural gas transmission stability enhancement,gas
compressor and pipeline network monitoring.
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Taherifar, Mehdi

Investigation of the Effect of Using Nano-TEG on the Size of Reboiler of South Pars 2nd Refinery Dehydration
Unit

Sheikhzadeh, G. Ali
Zafarmand, Behrooz
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Importance of heat exchangers in oil and gas industry due to their wide usage causes that any research or investigation
which results improvement in heat transfer and subsequently size decrement, be valuable. The reasons are decreasing
of inspection and maintenance costs, decreasing of overhaul duration and subsequently more production. In present
research, effect of using nano-tri ethylene glycol on heat transfer coefficient of reboiler and consequently reboiler size in
gas refinery dehydration unit is investigated by the mean of empirical correlations. For this purpose, by using empirical
correlations heat transfer coefficient of reboiler shell side for tri ethylene glycol under present operation conditions is
calculated. Then, the best correlation according to used parameters and accuracy is selected and used for calculating
heat transfer coefficient of nanofluid with tri ethylene glycol base and different concentrations. After that, the results are
compared and tube thermal surface or number of them are calculating again. For calculating physical and thermo
physical properties of nanofluid, empirical equations are applied. Early results illustrates that Stephane-Abdelsalam
equation is more reliable for calculating heat transfer coefficient. Adding copper oxide (CuO) nano particles into tri
ethylene glycol causes a considerable increase in shell side heat transfer coefficients especially in natural convection
coefficient. Also, as CuO nano particles concentration increases coefficients of heat transfer increase, too. However,
the rate of increment of curves reduces. This parameter for concentration of 4% is 29.92%. Adding nano particles to
TEG causes pumping power to be increased and as concentration goes up, power increases linearly.
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Sweeping Gas Reduction in Flare Network

Khorrami, Zahra
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Depending on flare network conditions sweeping gas rate can be reduced. A simulation was done using Aspen Flare
System Analyzer V7.1 to assess MP&HP flare network. Three scenarios defined and network conditions studied while
min and max rate of sweeping gas used and compared with current sweeping rate. Simulation results are as follows:
IPS-E-PR-460(1) points out that purge gas volume shall be determined such that a positive pressure is maintained and
air ingress is prevented. According to simulation results, for all scenarios positive pressure always exists in all headers
and sub headers.
As API RP-521 says, mechanical seal reduces the purge gas velocity through the tip to between 0.02 feet per second
and 0.04 feet per second, which keeps oxygen concentrations below the seal to 4 percent to 8 percent. Simulation
results indicate that for all scenarios tip velocity is more than 0.04 ft/s.
Reduction in sweeping gas leads into fuel gas saving. Real sweeping gas consumption is 13% max design value
consequently cost saving is about 28,725,510 $/Year.
By decreasing sweeping rate, continuous flaring has also been decreased which is an important item from
environmental point of view.
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Zangeneh, Hossein

Carbon Dioxide Injection to Control Water Encroachment in Water-Drive Gas Condensate Reservoirs

Safarzadeh, Mohammad
Amin
Askari, Amir Abbas
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The recovery of gas reservoirs are usually high because of high mobility and low residual gas saturation. Although the
gas reservoirs with companion of active aquifer has low recovery. Encroachment of water in these reservoirs traps a
considerable volume of gas and increases the maximum residual gas saturation which results in reduction of gas and
condensate production. Generally, recoveries of water-drive gas reservoirs vary between 35-75 percent whereas
depletion-drive reservoirs exhibit recoveries near to 90 percent. There are some methods to increase the recovery of
these reservoirs i.e. blow-down and up-dip production. Even though this methods have many disadvantages include
economic and operation problems. In this work a new method was proposed to reduce the water encroachment and
sweep the reservoir gas effectively and enhance the hydrocarbon recovery consequently. For this aim a condensate
gas reservoir model with two vertical wells was simulated. The injection was performed above the bottom-up aquifer
from a horizontal well. Three case of inactive aquifer (Case I), active aquifer (Case II) and active aquifer with
CO&lt;sub&gt;2&lt;/sub&gt; injection (Case III) was studied consequently. Finally, the effect of
CO&lt;sub&gt;2&lt;/sub&gt; dissolution and reservoir heterogeneity in term of Lorenz coefficient were studied in this
reservoir. This study shows that injection of CO&lt;sub&gt;2&lt;/sub&gt; can sweeps the reservoir gas before water
invades the pores. So, this process increases the recovery of gas about 1.8 times and condensate about 3.40 times).
Moreover injection of huge volume of CO&lt;sub&gt;2&lt;/sub&gt; (about 29.3 million tonne) without significant
CO&lt;sub&gt;2&lt;/sub&gt; production can be interesting as environmental point of view and can be considered as
CO&lt;sub&gt;2&lt;/sub&gt; storage process. The dissolution of CO&lt;sub&gt;2&lt;/sub&gt; decreases the sweep
efficiency and reduces the condensate recovery subsequently. However, it has no significant effect on gas production.
Although, reservoir heterogeneity decreases the efficiency of process, the recovery of hydrocarbon is still higher in
comparison with case of no CO&lt;sub&gt;2&lt;/sub&gt; injection.
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Pouladi borj, Babak

Dynamic Simulation of CO2 Absorption from Ethane Gas in Absorption Tower Using ASPEN-HYSYS Process
Simulator Software in South Pars Gas Complex
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The aim of this research is to improve the sweetening processes of ethane gas in 9 and 10 south pars in Iran using
DEA solvent. For this purpose of this work, Aspen-Hysys software was used for the dynamic simulation and amine
Package equation was chosen from the fluid property package for calculating the thermodynamic properties of the
process. The absorber configuration was according to the design and manufacture company. This research shows that
pressure variation does not have any considerable changes on absorption process, while both amine inlet temperature
and volumetric flow rate increment enhances the absorption tower efficiency. The effect of temperature was very
significant as shown by the dynamic study plots. The optimum condition for CO2 absorption from a stream of ethane
gas with molar flow rate of 2118 kgmol h-1was reduced from 120 m3h-1 to 75 m3h-1 and Amine Temperature from
35oC to 30 oC and 24 bar. This optimized condition is economical, safe and feasible.

South Pars Gas Complex; Iran; Tel: , p.babak@gmail.com

Additional file

Extra information

 -

Presentation

Session

UMERIC

Oral presentation

Time

Presentation pref.

  /  /Date

Location



Abstract Registration No: 41

403                     IGRC 2014Conference

41

Behroozshad, Fleur

Oxidative Desulfurization of Gas Condensate
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The total development direction in the word is toward incessantly lower of sulfur content in fuel oil. The objective of this
work is evaluation of oxidative desulfurization of gas condensate (with 1600 ppm initial total sulfur content) utilizing
hydrogen peroxide – acid formic. The effect of several process variables such as temperature, acid to sulfur molar ratio
and oxidant to sulfur molar ration were investigated. The optimum conditions for Oxidative Desulfurization (ODS) were
obtained as follow: temperature 50, ratio of oxidant to sulfur 5 and finally ratio of acid to sulfur 30. Observed sulfur
removal in the optimum condition was 99%, experimental data revealed that in the system of hydrogen peroxide- acid
formic system total sulfur content below 20 ppm can be achieved. 
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Emamikhah, Afshin

A research way for the expansion of unconventional production of natural gas: vibration drilling (VD)
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One of the essential problems connected to fossil fuels is finding new reserves. With regard to statistics, the rate of
discoveries of new oil and gas reserves is lesser than the present rate of consumption. Acquiring to more
technologically difficult or more expensive shape of gas i.e. unconventional gas (tight gas, gas shale and coal bed
methane), has been empirically started to meet more years of global production at competitive prices. Unconventional
reservoirs that are charged with gas are stacked in sedimentary layers with low permeability and they usually require
advanced technology such as multiple fracturing in order to be economically productive. In this study, vibration drilling
(VD) as unconventional method of making a hole in certain ground layers was considered to improve drilling conditions.
In this process, longitudinal wave with high frequency (f =20 KHz) and low amplitude (˜ 10 µm) is applied to the tool while
the engagement between tool and layers (as form of experimental specimens) is connected and disconnected during
feed rate. The obtained results show the ability of VD for sufficient penetration in compact layers and carbonate or
silicate cements as well as reduction in thrust force and enhancement of drilling skidding and improvement of tool life. 
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Emamikhah, Afshin

A research way for welding the gas pipes: Frictions Stir Welding (FSW) of gas pipes

Najafi, Mostafa
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Friction stir welding (FSW) is a new advanced way for similar and disimilar welding of gas pipes without any groove
which improves mechanical properties and fatigue strength. Appropriate selection of friction stir welding parameters i.e.
rotational speed, translational speed, and downward force as well as suit design of tool will contribute to formation of a
strong weld due to equal amalgamation of welded materials in the steady-state conditions. In this experimental study, two
gas pipes were sufficiently welded on a predesigned fixture and results were concluded subsequently. Scanning
electron microscopy (SEM) an optical microscopy (OM) was employed as metallurgical tests to evaluate the grain sizes
and morphological characteristics in transmuted area (welding zone). The feedbacks from metallurgical tests revealed a
equal distribution of subgrains over the welding area. Also, consequenses showed a range of grain sizes from micro to
sub micro scale. Furthermore, hardness test as mechanical test showed more wear strength on the welding zone.
Thus, current investigations indicate by selecting the suit parameters, friction stir welding will increase the mechanical
properties on the welding area of pipes. 
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Principal reasons of gas dissipation and lost gases in domestic usage (minor industries) in Iran

Emadi, Asghar
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The world’s natural gas reserves are concentrated in a small number of countries representing over 70% of total
reserves. Natural gas reserves are concentrated in the Middle East (40%), primarily Iran (16%) and Qatar (14%). Also,
Russia (27%); Africa (8%), especially Nigeria (3%) and Algeria (2.4%), and the Asia-Pacific Region (8%) are
respectively the world’s largest reserves among diversely distributed countries. Iran as one of the principal countries in
case of gas sources and gas production has evaluated the principal reasons of gas dissipation and lost gases in its
domestic usage (minor industries). In order to achieve the country’s lost gases, calculations were done through one of
the small province of Iran namely Safashahr. Statistical and experimental studies show that steal of gas, heater
consumption, leakage, purging, and events are main reasons for lost gases. 
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Tavan, Yadollah

Conceptual design of methanol dehydration to produce dimethyl ether reaction
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Most of the rate equations for methanol dehydration reaction are derived from the experiments conducted in conditions
far away from an industrial reactor. In spite of that, in industrial reactors to meet the highest conversion, pure methanol
is consumed as feed. So, present contribution attempts to find suitable rate equations for industrial conditions in
methanol dehydration process over industrial HZSM-5 and ?-alumina catalysts which characterized by
NH&lt;sub&gt;3&lt;/sub&gt;-TPD and BET surface area tests. In addition, a comparison between the performances of
these catalysts is done to select the best one. It is found that HZSM-5 material has superior performances compared to
the ?-alumina in terms of higher conversion. Modeling results are also indicated that the proposed rate equation predicts
the behavior of the process, properly. Consequently, the vapor phase dimethyl ether (DME) synthesis is then simulated
by Hysys process simulation software and relevant cost analysis is also conducted. Based on cost estimation results, it
is found that capital investment of the classic DME process is greatly influenced by the distillation towers and operating
costs. Accordingly, to solve these problems an innovative DME process based on a dividing-wall column (DWC) in
vapor phase is proposed, in this work. It is shown that the novel proposed DWC process leads to 44.53 % reduction in
operating costs compared to the conventional DME process, while both schemes predict almost the same output
results.
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Catalytic methanol dehydration to produce dimethyl ether reaction- over modified HZSM-5
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The precipitation method was used to modify HZSM-5 by coating it with aluminophosphate at P/Al molar ratios of 0.3,
0.8, 1.2 and 1.5. These catalysts were characterized by XRD, NH&lt;sub&gt;3&lt;/sub&gt;-TPD, BET, FT-IR, ICP-TEOS
and SEM and evaluated as catalysts for the methanol dehydration reaction. The ZALPO0.8 catalyst achieved 86%
conversion which was the highest conversion till 315°C. It was found that primary benefits of AlPO modification were
that it tended to retard the activity of the highly active acid sites which promote dimethyl ether decomposition and led to
decrease in the apparent activation energy. 
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Two novel azeotropic CO2 capturing processes
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Though natural gas is the most sought after fuel source; the existence of the minimum boiling
CO&lt;sub&gt;2&lt;/sub&gt;/ethane azeotrope in natural gas process brings some problems. The key problems of
extractive distillation to break the azeotrope of a process are high investment costs for the unit equipments and the
associated high energy requirements. Accordingly, azeotropic separation of ethane and CO&lt;sub&gt;2&lt;/sub&gt;
using reactive absorption (RA) and dividing-wall column (DWC) technologies is studied by Hysys. A new configuration of
a RA process is proposed using diethanolamine to break the azeotrope and impacts of three parameters, i.e., amine
flow rate, amine temperature and feed–inlet location are investigated to achieve an optimum condition in terms of energy
demand. An innovative process based on DWC technology is also investigated using the hydrocarbon solvents to
reduce high investment costs and energy requirements of sequence distillation columns. All two proposed units are
optimized and the simulation results clearly showed that the process including RA leads to significant reduction in
operating costs, compared to the conventional extractive process. Also, the process including DWC in its optimized
state leads to 51.6 % reduction in operating costs in comparison with the conventional process.
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Exploring Japanese market of Polyamide 12 pipes

Higuchi, Yuji
Takenaka, Eiji
Hartmann, Markus

Abstract code

Title of abstract

Author

Co-Author(s)

Topic

Abstract text

Gas transmission and distribution

Abstract no.

The polyamide 12 (PA12) is specifically developed for energy efficient gas and oil pipelines. These polyamides have
extraordinary resistance to mechanical strength such as creep, scratch, and chemical attack such as crude oil. PA12
complies with ISO,ASTM and technical standards in other countries, and successfully has been introduced in Germany,
U.S. and Brazil.
In this study, we evaluate the long-term performance of PA12 pipe systems by comparing with that of PE pipe systems.
In addition, we examine whether this high performance PA12 meets the Japanese market from three perspectives of (a)
a market analysis, (b) conformity to Japanese technical standards and (c) country distance analysis such as cultural
differences. Furthermore, this case study can provide an insight into product developments through the world.
(a) Market analysis: From the analysis of the scale and characteristic in Japanese gas pipeline, we explore the
possibility of the PA12 capable of exercising the high performance up to gas pressure of 18 bar. In addition, we look into
an annual installation opportunity for PA12 in terms of trends in annual new installments and replacements in Japanese
market.
(b) Conformity to Japanese technical standards: Although PA12 complies with international and local standard, Gas
Business Act in Japan requires gas pipeline manufacturers to ensure conformity to the technical standards. By
comparing differences of PE pipe between Japanese industrial standard (JIS) and ISO, we canunderstand higher safety
requirements in JIS and why JIS refers to so many technical tests and original requirements.
(c) Country distance analysis: For exploring new potential market of PA12, we make use of the “CAGE” analysis which
identifies Cultural, Administrative, Geographical, and Economical differences between countries. This CAGE framework
can provide pipeline manufacturers with the distance across countries and an appropriate strategy for exploring a new
market.
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Takht Ravanchi, Maryam

Technologies for Upgrading of Carbon Dioxide-Rich Natural Gases: Challenges and Recent Advances

Sahebdelfar, Saeed
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The global demand growth for natural gas has led to a re-evaluation of the development potential of unconventional,
stranded and contaminated gas reserves that were previously considered economically unviable. Consequently more
efficient approaches to the conventional absorption and cryogenic condensation technologies are required for the
removal of carbon dioxide from natural gas. Carbon dioxide in the presence of water can form acids that corrode
pipelines and other equipment.
Separation processes can be designed to exploit differences in the molecular or the thermodynamic and transport
properties of the components in the mixture. Accordingly, the primary operations for the purification of gases apply one
of the following inherent separation mechanisms:
- phase creation by heat transfer and/or shaft work to or from the mixture
- absorption in a liquid or solid sorbent
- adsorption on a solid
- permeation through a membrane
- chemical conversion to another compound
The selection of process technology for CO&lt;sub&gt;2&lt;/sub&gt;/CH&lt;sub&gt;4&lt;/sub&gt; separation depends on
the level of contaminants and the required level of their removal, the flow rate and condition of the feed gas. It is also
influenced by the available disposal routes for the removed contaminants, e.g., re-injection of
CO&lt;sub&gt;2&lt;/sub&gt; for enhanced oil recovery (EOR) or enhanced gas recovery (EGR).
A large number of commercial processes are available for CO&lt;sub&gt;2&lt;/sub&gt; absorption in physical and
chemical solvents. Most adsorption-based CO&lt;sub&gt;2&lt;/sub&gt; capture technologies are limited to processing
natural gas feeds containing no more than 2% CO&lt;sub&gt;2&lt;/sub&gt;.
Adsorption-based processes have potential for energy and capital investment savings over the conventional
CO&lt;sub&gt;2&lt;/sub&gt; amine scrubbing and cryogenic distillation but to date adsorption-based technologies have
been limited to processing natural gas feed rates of only about 15MMscfd.
Membrane technologies potentially offer advantages such as the ability to separate chemical species without a phase
change and low thermal energy requirements over traditional gas separation operations. These features of membrane
systems are potentially attractive for remote, unmanned and footprint conscious sites. However, membrane separation
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Gas Future: "Defensive reveal management ", " Aggressive hidden policy"
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Age of traditional and semi-modern of global management of gas in the world is over. Today, for gas control at the global
level, we need to develop new approaches should and should not. No longer looking into the medium-term partnerships
and neighboring markets.To successfully manage the world's natural gas, the gas industry should make use of
Defensive reveal management and Aggressive hidden policy.
Defensive reveal management meant to keep motivated and resources, distribution of opportunities to keep the territory
and that we can be guaranteed to sell at least gas in the world with ways defined in this paper "Defensive reveal
management" leads to greater involvement of staff for more benefits and is planning on having and maintaining them in
every possible way.
In Aggressive hidden policy, target is appropriation of resources and external features of enterprise with a completely
hidden procedure. This mean is defined and develop processes to seize the resources not by the traditional ways but
changing other structures to think and plan on the bases of our interests. All shall reach to this conclusion that the age
of traditional and semi-modern is past and we need to make a new revolution in the gas future.
Today, we cannot look for a long-term plan was to lure customers to use gas in their countries but the goal should be to
institutionalize the idea of ??the gas consumed in the depth countries people like these, themselves, with the full consent
of the heart are seeking to develop gas projects in their countries. And furthermore, the proposed method requires the
use of gas in all countries, should be institutionalized so that nations must seek to satisfy their own governments for
long-term contracts with countries with gas resources In every possible way, they plan gas development in their
countries rather than our advertising bringing them to the side.
The problem many owners of gas is advertising and planning for other countries and scheduling for other participates
and this matter that can they sell gas to other countries in a long-term? In this paper, we propose ways in which
companies and countries with gas resources will be given the opportunity that ideas are embedded in communities and
nations seeking to attract investment to develop gas in their home countries And that generation future use and
development of natural gas in the world and this ensures gas future in the world by Defensive reveal management and
Aggressive hidden policy.
The use of gas in the country to be established so that people can have faith that gas consumption or resource
management and the public to put pressure on governments consumption is critical, such as water and a portion of
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Gas Future: Setting up small domestic businesses, achieve long-term benefits
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Today, the basic maneuvers on gas retailers to sell gas at the macro level while the creation of small domestic
businesses can help to improve the effectiveness of gas as a pillar of the global economy in the not too distant future.
Establish small businesses in one country can not only cause the country to create new jobs but also will contribute to
the economic prosperity of the country and moreover, raises the effectiveness of gas in the world.
In this paper, small domestic-based businesses that can help improve the economy of the country will be introduced and
will be assessed on their analysis benefit and defects.
The objective is to demonstrate the way in which you can also create and launch small businesses, ensured profits Gas
Exporting Countries and organizations related to the industry in the long term and can easily be defined as a small
business corporation owners and investors to purchase shares of its related that these businesses exist to the effect
and influence of big industry.
Launch passenger gas-cars in the small town, using of gas-converter from a small cut in the industrial centers such as
low-power gas-fired power plant, encouraged to set up small businesses, gas-conversion industries development,
promoting the use of gas and provide Free gas to put in deprived areas, the use of stock for gas processing
businesses, all that will lead to long-term interests of the holders of gas reserves is required.
Encourage small businesses and partnerships for the development and use of gas in industry, free gas service in short
periods of one year, smart meters in domestics sales gas that is used in most time periods defined discounts to be
considered, stock sales of gas-powered car in the cities that all people have the ability to purchase a portion of its
shares, gas tank and use the network to access the free distribution of even more people, installments of long-term gas
sales, receiving salary or a part of it as gas and gas products, create converters to use gas for commissioning
electrical equipment such as appliances, production of low-capacity tanks, wheeled urban transport and business ...all
are ways to set up a small domestic business.
The purpose of this paper is not a domestic business device by gas but demonstrate approaches that can form a good
mechanism for thriving domestic business. If we want to develop the infrastructure to properly set up a domestic
business gas and gas resources then new ideas for launch businesses in the world will lead to long-term prosperity of
the gas industry.
This article will prove that if the owners of the gas, rather than spend all their time and energy to sell their gas, try to start

NIGC; Iran; Tel: +989111260150, jafaroshriyeh@yahoo.com

Additional file

Extra information

 -

Presentation

Session

UMERIC

Poster presentation

Time

Presentation pref.

  /  /Date

Location



Abstract Registration No: 52

403                     IGRC 2014Conference

52

Ohashi, Toshikuni

Gas & electricity combination heating for reducing electric demand.
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After the East Japan great earthquake, most of the nuclear power plants had stopped. To avoid the electric power
failures, we had to reduce the electric power demands. To reply to these requests, we installed the several gas &
electricity combined systems to our customers’ sites.
The natural gas price is getting higher and higher, and we have to reduce carbon dioxides emission as much as
possible. So we have to improve the gas fired sections' efficiency and reduce the installation cost.
I will show you some examples. Our customers want to reduce their electric power demands without much cost. It is
technically easy for us to install the brand new facilities to our customers’ sites. But to reduce the installation costs, we
usually remodel their facilities with our heating technologies.
The first one is the 264kW annealing furnace. We added the 48kW gas fired heating zone to the electric annealing
furnace. To improve this system’s efficiency, we adjusted the exhaust gas flow and decreased the exhaust gas
temperature to 100 degree Celsius. And we successfully reduced its electric power demand by 46kW.
Next example is combination burner. We combined the electric heater with the Bunsen burner. The flame detectors and
other safety equipments for gas burners are relatively expensive. With this electric heater, we could get the stable
combustion without these equipments.
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New gases (e.g. biomethane) are being stepped up worldwide, especially because they abate the emission of
greenhouse gases. Nevertheless, since the introduction, gas distribution and transmission system operators have
raised questions about the impact of these gases on their grid. In this context, a study was launched in which the
influence of different types of new gases on distribution materials will be evaluated. This study is part of the Dutch
EDGaR program.
The aim of the study is to analyse the impact of narrow and wide band gases on distribution materials. Narrow band gas
is defined as up or down graded new gas, which has the same physical properties (e.g. Wobbe index, Calorific value)
as G-gas (so-called Groningen gas). Differences in composition can, as a result of different production techniques and
used feeds, be found in CO&lt;sub&gt;2&lt;/sub&gt; and H&lt;sub&gt;2&lt;/sub&gt;S, but also in trace components like
halogen containing components. Wide band gas is defined as all sustainable gases, including raw gases and partially
upgraded sustainable gases. This means that the physical properties and the chemical composition of wide band gas is
different from narrow band gas or G-gas and that the composition ranges can be broad.
As a first step a literature review was performed. In this review the chemical compositions of the different types of new
gases were examined. Also a study was made to find the important materials (including joints) used in gas distribution.
Based on these findings literature was reviewed in order to examine whether a deteriorating influence of the
concentration levels of the different gas components on the different materials could be expected. The results of the
literature studies are highlighted in a matrix, in which the results are given for both narrow and wide band gases. In
some cases literature is inconclusive leading to so-called "white spots".
As a second step the information gained in the literature review has been used to design a set of experiments to fill in
these "white spots". This resulted in different test set-ups in which the most important materials are exposed to several
gases. For metals (steel, copper and aluminium) the focus of the experiments is mainly to determine at which
concentration of the most aggressive components corrosion problems arise. For polymers (PE, PVC, POM, rubber) the
focus of the experiments is mainly to determine if there is any influence at all.
As a third step several test rigs were built, in which the materials are exposed to different artificial test gases for a period
of almost 2 years. Additionally two rigs were inserted into the Dutch distribution grid; one was installed directly after a
biomethane feed (equals narrow band quality), the second one was installed as a reference using G-gas quality only.
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Lidköping Biogas is Sweden’s first plant for the production of Liquefied Biogas (LBG). Liquefied Biogas enables
heavy-duty trucks to choose a viable, renewable alternative, where there currently are few. The fuel production in
Lidköping is based on local vegetable waste products from grain trade and food production. The new biogas plant in
Lidköping is a joint effort between Göteborg Energi AB, Swedish Biogas International Lidköping AB and the Municipality
of Lidköping. Göteborg Energi AB is Sweden’s largest municipal energy company and one of the most active developers
of the biogas fuel market, which has seen an annual growth of 20 – 30% in Sweden over the past decade.
The biogas production process is based on local vegetable waste products from grain trade and food production. The
substrates are macerated, mixed and heated to 38°C before being pumped into two large digesters, each 4,100 m3.
New substrate material is continually pumped into the process which produces biogas and biofertilizer. The biofertilizer is
pumped to two 2,500 m3 covered storage pools for post-digestion. The entire process takes 60 days. Plant production
is designed at 7,5 MWth with an annual target of 60 GWhth. The biogas is upgraded in a water scrubber to fulfill the
Swedish standard for biogas as a vehicle fuel (SS 155428).
A majority of the biogas is liquefied in the condensation plant. The technology is supplied by Air Liquide. In order to liquefy
the biogas, the remaining small amounts of carbon dioxide are purged by Pressure and Temperature Swing Absorption
(PTSA) before the gas temperature is lowered using nitrogen gas in a Brayton cycle. The technology allows for
liquefaction in the span of -140°C (at 4 barg) to -161°C (at atmospheric pressure), depending on the developing
requirements of the vehicle market. The design capacity is 12 ton LBG/day, but will initially be run at around 70%. The
energy requirements of liquefaction are in the vicinity of 1 kWh/Nm3 upgraded biogas, which equals approximately 10%
of the energy content of the biogas. The liquefied biogas is stored in a 115 m3, 20 meter tall insulated canister. The
distributer, Fordonsgas Sverige AB (FGS), fills an insulated 50 m3 trailer every second day and transports the gas to
filling stations in Göteborg and other destinations. A smaller portion (around 30%) of the biogas produced and upgraded
is delivered directly to FGS’s two compressors, which fill mobile storage containers in one of six filling places. FGS
distributes compressed biogas (CBG) to other filling stations in the vicinity using mobile storage containers.
Liquefied Biogas allows for new applications. Volvo Trucks have begun the serial production of new Methane-Diesel
Engines (MDE) for the initial markets of Sweden, Holland and the UK. At a national level, the biogas distributors have
established five LCNG-filling stations in Sweden, serving 80 Methane-Diesel trucks at the end of 2013. Fordonsgas now
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and GAS GENESIS

Andreev, Oleg
Merkulov, Anatoliy
Golyshev, Stanislav
Padalko, Natalia

Abstract code

Title of abstract

Author

Co-Author(s)

Topic

Abstract text

Gas production

Abstract no.

Gas show at the gas and gas condensate wellheads is one of the most typical problems during their operation. It
originates from low cementing quality (gas movement behind casing through permeable cement stone) and poor
tightness of threaded casing connections. Gas show may cause emergency situation and is the reason for immediate
emergency response and restoration operations.
Along with reserves recovery the formation waters penetrate into pay zone and wellstream production. It complicates
operation of intrafield gathering system, results in washing out of bottom hole formation zone and increases wellhead
abrasion.
Gas show can be prevented by improving technologies and perfecting construction and repair quality. The effectiveness
of these operations depends on reliable information of gas and water show composition and genesis. This information
allows locate the problem, specify technical preventive solutions and evaluate quality of performed works. In most
cases the nature of gas and fluid show cannot be explained only by the chemical composition of gases and fluids.
The problem may be solved on the basis of the isotopic and geochemical method implemented in Yamburg and
Zapolyarnoye oil-gas-condensate fields. Produced fluid genesis is identified by oxygen and hydrogen isotopic
composition of fluids. The chemical composition and mass-spectrometer carbon isotope signature of methane and the
sum of C2 and C6 and higher hydrocarbons were determined in order to identify the source of gas in interstring space.
Isotope signature of two carbon components - methane and the sum of its homologues (RF patent ? 2494251) was
used as an isotope criterion of annular gas genesis. 
Each field standard well fluid tests revealed significant differences in carbon isotope signature of methane and the sum
of gas homologues (isotope criteria) in different stratigraphic stages. In Zapolyarnoye oil-gas-condensate field the
variation range of isotope methane compounds signature and the sum of test Cenomanian and Turonian gases match
so they can be united into one group: light test Cenoman-Turonian gases (isotope compound composition: methane
-d&lt;sup&gt;13&lt;/sup&gt;?= 53.4 ÷ -57.5‰, Shydrocarbon - d&lt;sup&gt;13&lt;/sup&gt;?= -49.1 ÷ -52.0‰). The second
group is test Valanzhinian gases. Methane and the sum of hydrocarbons in these gases are enriched by heavy carbon
isotopes up to: d&lt;sup&gt;13&lt;/sup&gt;?= -34.7 ÷ -37.5‰ and d&lt;sup&gt;13&lt;/sup&gt;?= -29.1 ÷ -34.9 ‰. The
sources of gas inflow to the interstring casing of Valanzhin production wells are identified according to these isotope
criteria. They are subdivided into three groups - mainly Cenoman-Turonian deposits, Valanzhinian bed,
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Limitation of natural resources, particularly fossil fuels, has faced serious challenges in the management of these
resources. National Security and energy resources control of energy producing and consuming countries is important.
Obviously, Energy is one of the driving keys of worldwide economy, any physical disorder or major changes in supply
and prices, seriously affecting the economic activities of world.
In this century can be argued that national security is dependent on natural resources security. As evidence of this claim
can be found in industrial and power plants shutdown of high demand season will be explored. World population is
growing and modern economic market will depend on the amount of reserves.
Nowadays, Industrial world needs more energy to complete the cycle of operational processes. So today's fossil energy
in the economy of various countries have a special place. Energy concerns have affected international markets and
political, social, economic and industrial aspects of life in those countries. Experts in energy economics are saying
natural gas as a bridge to achieve all-round development of new sustainable energy transition from fossil fuels to
renewable energies.
Fast growth in industrial and domestic use of fossil fuels has consequences in different countries. The accumulation of
greenhouse gases is one of the most important challenges of environmental. The country's greenhouse gas emissions
from the energy sector during year 2011 can be evaluate 25.6% of domestic consumption and trade, 16.63% of industry,
2.58 percent in agriculture, 23.42% of transportation, 29.07% power generation and 3.24% fed to refineries. The
country's natural gas reserves At this juncture in the world and especially its unique geographical location Could be a
bargaining chip in international relations and political. Among the measures that can help to strengthen Iran's position in
the natural gas may be an attempt to attract foreign investment in oil and gas development, Changing patterns of
consumption of natural gas in the country, increased natural gas production and expand the gas export infrastructures.
In this article we are trying to analyze the production, consumption, and export statistics of natural gas globally. Indeed,
using these materials to conclude the natural gas outlook in IRAN.

Natural Gas Storage Company(NGSC); Iran; Tel: , teymouri@nigc.ir

Additional file

Extra information

 -

Presentation

Session

UMERIC

Poster presentation

Time

Presentation pref.

  /  /Date

Location



Abstract Registration No: 57

403                     IGRC 2014Conference

57

Joulaie, Mohammadreza

Biotechnology Solutions for Hydrogen Sulphide Remova From Sour Gas

Abstract code

Title of abstract

Author

Co-Author(s)

Topic

Abstract text

Gas production

Abstract no.

Industrial biotechnology has not developed as fast as expected due to some challenges including the emergences of
alternative energy sources, especially shale gas, natural gas hydrate (or gas hydrate) and sand oil. The weaknesses of
microbial or enzymatic processes compared with the chemical processing also make industrial biotech products less
competitive with the chemical ones. However, many opportunities are still there if industrial biotech processes can be as
similar as the chemical ones. Taking advantages of the molecular biology and synthetic biology methods as well as
changing process patterns, we can develop bioprocesses as competitive as chemical ones, these including the
minimized cells, open and continuous fermentation processes .
A significant fraction of natural gas reserves are sub quality due to the presence of acid gasses, especially hydrogen
sulphide (H2S). For natural gas to be used as fuel and feedstock, H 2S has to be removed to a pipeline specification
that depends on the Country in which the gas has to be used and on the final use of the gas. Our goal with this project is
to analyse how we could approach, from a technical and an economical point of view, to the H2S removal. This is due to
the fact that the amount of H2S in new reservoirs is increasing because we have already exploited the conventional
ones. Within the different commercial processes which are available for H2S removal from natural gas, we are going to
focus in the biological ones, but without forgetting the traditional solutions which are still the most spread. In summary,
project shows that the most efficient process election is always conditioned by the value of the feed flow rate and by the
amount of H2S to be removed from the natural gas feed, and concentrating on the biological processes, even if they
guarantee a high H2S removal efficiency, they become competitive just with low fed flow rates with low and medium
quantity of H2S.

National Iranian Gas Company(NIGC); Iran; Tel: +989123482025, mohammadreza.joulaee@yahoo.com

Additional file

Extra information

 -

Presentation

Session

UMERIC

Poster presentation

Time

Presentation pref.

  /  /Date

Location



Abstract Registration No: 58

403                     IGRC 2014Conference

58

Esfandiarijahromi, Elaheh

Standardization and accuracy Improvement of export gas measuring method in second refinery of south pars
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Accuracy of meters is something that National Iranian Gas Company takes seriously in order to ensure that
downstream industries pay for the amount of gas they actually use and facilitate fair trade and competition. Gas meters
must be reliable with rare operational faults. The measurements taking from readings of the orifice flow meters in the
2&lt;sup&gt;nd&lt;/sup&gt; refinery of south pars gas complex in Iran; are used to calculate the amount of refined gas
depends on many parameters such as gas composition, temperature, pressure and compressibility factor may
significantly change the amounts that companies are required to pay. Most instrument devices installation and piping of
this plant covers ASME standard while due to National Iranian Gas Company recommendation, export gas calculation
must cover AGA3 standards which this incompatibility reduces the accuracy of this worthy value considerably. In order
to adjust these orifice flow meters according to AGA3 standard; this refinery besides others in this field; decided to
improve this accuracy using flow computer and online analyzer. While providing these equipments are long term goal
with high price; then standardization in calculations method of three export gas compressors production rates was
suggested until they prepared. Using AGA3 formula for calculating volumetric flow appears for us needing gas
compressibility factor which should be calculated in accordance with AGA8 standard besides other parameters. Where
as implementation of AGA3 and AGA8 formula in DCS were not possible due to complicated and long formula and try
and error solution method, Both standardization; were programmed in visual basic software environments and
implemented in excel. The results were checked with common soft wares which were significantly accurate for metering
purpose. This value calculates every 10min, finally an average of all 144 calculations are reportes as daily exact flow
rate for each compressor. Accordingly; remarkable enhancement in value accuracy; accomplishing to recommended
standard was gained with no cost. As well as mentioned problem; By study into major foreign standards; the authors
summarize most important considerations for standardization of using metering devices. But here some restriction apply
when implementing these standards and some suggestions regarding to installation location as future work are
proposed for establishing such standards in Iranian Gas associations which is long term requirements. 
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Subsidence of structures is a significant concern for our plant, 2&lt;sup&gt;nd&lt;/sup&gt; refinery of south pars gas
complex company which was happened for one water tank in 2008 into 35mm in first step, then 42 mm. sinking of a
surface is such as ground level relative to stable reference port. It occurs naturally as per improper Geotechnical and
mechanical situation and low soil resistance under the foundation. The principle aim of this paper is presenting a
proactive maintenance job on this kind of structures preventing against repeating this event types and maintenance
problems due to unavailability. Foundation subsidence makes fire water tank in critical condition; so stabilization of
damaged foundation and soil underground of this tank is essential to have safe condition and continues operation. In
this regard; some regular maintenance job for resisting soil structure such as injection methods were executed with
desired result which are commonly used. Beside these civil point of view jobs; some instrument suggestions are
proposed as proactive maintenance job in order to prevent repeating these kinds of accidents in this plant. Due to high
leakage under ground line around this water tank that caused subsidence and decreasing of working volume capacity, it
seems need to install humidity and heat detector to clear leakage and temperature around most important tanks to clear
leakage. The main idea in this field is using a portable electronic instrument device with high precision in order to
measure the inclination of structures as point coordination; three dimensional axis. Two point of each tank will be
considered with specific location , mark the exact location for installing two screw for future measurements; recording
each characteristic according to x,y,z by the means of inclination device. This device sensor is based on the pendulum
characteristics of the mass disk which due to movement; points will be coordinates; by applying this procedure as a
proactive maintenance job for all similar Tanks in a specific period of time; will reduce maintenance cost with more tank
availability and keeping machine health in addition to safety enhancement and risk control; consequently continues
production will be aimed.
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Assandri, Francesco
Benito, Angel
Duinkerken, Johan
Höcher, Thomas
Kersten, Christoph
Leininger, Jean-Philippe
Postvoll, Willy
Schreck, Holger

Abstract code

Title of abstract

Author

Co-Author(s)

Topic

Abstract text

Gas production

Abstract no.

Postvoll, Willy
Schreck, Holger
Skouras, Efstathios
Van Caneghem, Patricia

&lt;b&gt;Motivation&lt;/b&gt;
In relevant rules and regulations, the condensation behavior of natural gases is described using the hydrocarbon dew
point (HCDP) as critical parameter. Often, the HCDP is the basis for gas supply contracts. When applied in HCDP
monitoring on gas transmission pipelines, HCDP analyzers are mostly used with their factory settings, i.e. without prior
calibration.
The project consists of two phases. In the first phase /1/, the methods described in ISO/TR 12148 /2/ were applied in
parallel for calibration of five commercial HCDP analyzers at 27 bar using a low-calorific pipeline gas. It was found that
the measured values indicated by the factory-set measurement instruments deviated by up to 20 K for identical
measurement conditions /1/. The following methods were tested for adjusting the measurement instruments:
In &lt;b&gt;method A,&lt;/b&gt; the measured value indicated by the HCDP analyzer is corrected by calculation. By this
method, it was possible to obtain a reduction of 50% in the range of measured values indicated by the various analyzers
/1/.
In &lt;b&gt;method B,&lt;/b&gt; the trip point of the analyzer detector is tuned so that the value indicated by the HCDP
analyzer corresponds to the temperature at which the condensation rate reaches 5 mg/m³. The measured values
indicated by the HCDP analyzers calibrated with pipeline gas were within a range of less than 2 K on average /1/.
The results obtained from phase 1 indicate that adjustment using method B (tuning of trip value) described in Technical
Report ISO/TR 12148 is independent of gas quality. To validate this indication, phase 2 systematically examined the
influence of varying gas qualities on HCDP analyzer adjustment using method B. Another result from phase 1 is that
adjustment using method A (correction by calculation) is strongly influenced by varying gas qualities. Phase 2 therefore
systematically examined the influence of varying gas qualities on measurement behavior to be able to say in what cases
method A can nevertheless be used.
For this purpose, the test set-up from project phase 1 was installed at the Werne compressor station where four
transmission pipeline gases were available for the tests (one high-calorific and three low-calorific gases). Two gases
were stored in gas cylinder bundles as adjustment requires consistent gas qualities. The automatic gravimetric method
to ISO Standard 6570 was applied to determine the influence of temperature on condensate formation. The stored
gases were used as reference gases in adjustment testing.
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Croatia became the 28&lt;sup&gt;th&lt;/sup&gt; Member State of European Union on 1 July 2013 and has to have legal
framework harmonized with EU acquis as well as to fulfill related obligations in practice. What is of relevance for this
work: waste treatment is defined by Directive 1999/31/EC on the landfill of waste and Directive 2008/98/EC on waste,
while the share of Renewables in transport, according to Directive 2009/28/EC, has to be minimum 10% in 2020.
Biomethane could be a solution for obligations in both sectors: as a positive valuable result of organic urban waste
treatment and as a fuel contributing to increase of RES share in transport sector.
There is a legal framework in Croatia transposing related directives, as well as strategies and plans for both areas at
the state and some local levels, but a general overview of potential for biomethane production is missing. Thus, an
assessment of biomethane potential for feed into the grid and use by transport sector, with the focus on municipal solid
waste, is a core topic of this presentation.
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The rolling outages that followed the Great Japan Earthquake of March, 2011 showed the need to reinforce power
supplies and integrate supply security into business continuity plans (BCP).
Gas engine cogeneration systems (CGS) were originally introduced due to their ability to supply electricity and heat at
high efficiency. But recently, the role of CGS has been extended due to its usefulness in improving power supply
security.
It is generally thought that power outages could be avoided by simply installing CGS. But CGS alone is not enough to
secure power supplies. It requires integrated electrical engineering that includes both CGS engineering and a building’s
electrical system.
We can cope with the engineering issues as follows:
1. Limit of load input
There is a limit to load input. And gas engine generators have a stricter limit than standard emergency diesel generators.
2. Three-phase imbalance
If single-phase load is on one-phase, we have a three-phase imbalance problem.
3. Inrush current of motor loads
If we have multiple of motor loads, inrush electric current can be a problem.
4. Unintentional parallel-off
High-speed outage detection and high-speed circuit breakers may cause unintentional parallel-off.
We have developed an automatic load selector (GENE-SMART) to solve the issues above. GENE-SMART enables the
input of loads according to the load input limit of a CGS based on power measurements. In addition, GENE-SMART
enables a generator to generate at maximum output by inputting loads properly. As a practical example, we showed how
this electric power supply engineering makes use of CGS during a power outage in a commercial building completed
2013. In the future we plan to show how building energy management system (BEMS) and GENE-SMART cooperate
not only in the case of a power outage but also in a normal demand response (DR) event.
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EFFICIENT SYSTEM OF WASTE HEAT RECOVERY
Input energy carrier entering the system:
. Natural Gas
. LPG
. Biogas (minimum 50% methane)
. Geothermal well
Initial investment in the system:
. Cogeneration unit &lt;b&gt;(CHP)&lt;/b&gt; (Trigeneration unit)
. Heat pump
. Recuperative heat exchangers
. Heat exchangers
. Solar collectors
. Modification of existing system and mutual integration of technologies
Achieved benefits and efficiency:
. Lower consumption of input energy carrier and costs savings
. Profit from the production and consumption of electric energy
. Overall reduction of required maximum plant output (approx. one gas boiler less)
. Reduction of CO2, NOx in the gas boilers´ exhaust gas (reduction of generated emissions controlled by quotas by
approx. 14%) 
. Permanent utilisation of condensing heat from exhaust gas from gas boilers 
. Higher efficiency of gas boilers and cogeneration units – up to 120 % (and more )
Applicability:
. Central heating sources (Heat treatment plants)
. Waste water treatment plants
. Industry facilities with constant heat/cold consumption (e.g. glass works, iron works, etc.).
. Wellness, swimming pools, geothermal springs
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Biomethane is injected in the gas grid at about two hounded injection sites in Europe by now and is odorized locally.
Since some customers in practice may be supplied by almost 100% of biomethane, it is of utmost importance that the
injected gas is recognized as natural gas.
Natural gas as well as biomethane are odorized for safety reasons.
The criteria for odourised gas are, that the smell should be:
alarming
distinguishable
not pleasant
sufficiently strong to notice at 20% LEL
The control on a correct olfactory of natural gas is arranged in national regulations and is based on a control of the
odorant level and of the olfactory. In most countries the olfactory of the gas is controlled by means of a panel. The
strength of the smell as well as the nature of the smell is judged according to a well described procedure. For natural
gas the olfactory is mostly sufficient when odorised properly, although in practice a disturbance of the smell, probably
due to the presence of aromatic compounds, may occur. 
With the introduction of biomethane, a whole new situation has been created. For a substantial amount of samples, the
typical smell of the odorant could not be recognized, even when these were odorized at the right level. The nature of the
smell was changed due to the presence of odoriferous compounds. 
&lt;b&gt;A novel method&lt;/b&gt;
A novel method was applied in order to come to a uniform, transparent and objective procedure for the determination of
the olfactory of biomethane. In this method the smell is rated according to four main categories. When the smell is
categorized as identical to natural gas and sufficiently strong, the gas is approved. When the smell of odorant is not
recognized at all or is only recognized as a background odour, the gas sample is condemned. In case of disapproval,
mostly an analysis on the gas composition is made. The outcome of these analyses has lead to an insight in the
components that may disturb the olfactory.
 &lt;b&gt;Olfactoreous components&lt;/b&gt;
Analysis of the samples shows that in many cases, terpenes stemming from organic waste are able to disturb the
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Assessment of environmental aspects (water pollution) in South Pars Gas Field Development Project with
FMEA method and AHP model using Expert Choice Software
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&lt;b&gt;South Pars region (which is located on the Persian Gulf coast) has a great importance in terms of industrial and
environmental. This area includes the exploitation of gas reserves in offshore and rare species of plants and animals on
land. The purpose of this study was to investigate the activities of 22-23-24 phase of the South Pars gas project and
identifying risk factors and environmental aspects of water resources, using the FMEA method and AHP(Analytical
Hierarchy Process) model. First, in this study the JSA method is used and then business, units in the project, chemical
and physical environments are classified. Using the Delphi technique every aspect is prioritized. Then using FMEA,
adverse environmental aspects of water resource related activity and its effects, common or uncommon cause of each
activity have been identified. The severity of the impact, likelihood and ability to explore every aspect of using
pre-designed tables and the privileges of the nobility of the study is determined by Profession. Thus, scores on
environmental aspects (RPN) is obtained from multiplying these values. A total of 39 cases (out of 159 total results)
have significant aspect more than limit. For any activity that causes environmental aspects, corrective and preventive
action is taken. Likelihood of significant environmental aspects (raw data logging software Expert Choice) through AHP
(or hierarchical analysis and selection) is obtained. Prioritize risks have been obtained based on the scores (in different
environments) which have been isolated from water pollution (Sort). Estimates (based on analyzes of selected
hierarchy), the most damaging effect of sandblasting in the coastal region of the workshop (which is marked with a
score of 105 on the graph). Minimal&lt;/b&gt; &lt;b&gt;effects of water pollution related activities in septic tanks for
sewage spill contingency (which is marked with a score of 025 on the graph).&lt;/b&gt;
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Across the gas industry, the safe supply, storage, transport and use of gas is paramount. The detection of gas hazards
is vital to protect people, plant and the environment, as well as being an important economic consideration. The
detection of flammable and toxic gases is achieved by a number of commercially available point detection
techniques/systems that are often described as either fixed-point or portable detectors. In these ‘established’ methods a
gas must be present at the detector at a sufficient concentration for a defined period of time. Such ‘established’ methods
are effective at identifying hazards, however they have known limitations, for example the weather may have an impact,
and consequently not all gas release events are readily identified. Data from the UK Health and Safety Executive (HSE)
on offshore gas events shows that fixed detectors were marginally less effective than people’s sight, sound and smell at
detecting gas hazards (HSE RR672 – Hydrocarbon Release Data 2001-2008 UK HSE).
In this work we describe the basis of new technologies and techniques that provide improved gas detection. Gas
detectors are often positioned in inaccessible places, which has a significant impact on maintenance and installation;
with this in mind we address novel methods that are low maintenance, low cost and energy efficient. We also specifically
focus on new technologies that offer a powerful means to efficiently detect gas across wide areas and volumes within
hazardous areas delivering improved safety. We describe the basis of these new technologies and present field data
demonstrating the key advantages and relative merits compared to established methods. In addition to comparing field
data from different technologies we also comment on the benefits of using a combination of methods.
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Demonstration of Demand Response with Fuel Cell Units in a Condominium
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Since the Great Japan Earthquake on March 11, 2011, we have been faced with a shortage in the supply of electric
power. This shortage has caused rolling outages and has become a major social problem. Considerable attention is
being paid to Demand Response (DR) as a way of managing this problem and numerous tests are being performed.
Most DR demonstrations in conjunction with distributed co-generation systems (CGS) have focused on commercial
buildings and factories. But DR demonstration tests with CGS in the residential sector, such as in a condominium, had
never been performed. Tokyo Gas Co., Ltd. took the initiative with a demonstration that combined fuel cells with DR in a
residential setting. It was a first test that combined DR with ENE-FARM (EF) residential fuel cells. The results show that
EF units can scale back supply during a DR event without sacrificing energy efficiency.
Our test installation was housed in a 20-apartment condominium and included 10 EF units (0.75 kW output each) and a
40 kWh battery (BT) with 10 kW output. We constructed an integrated control system to manage EF and BT output and
power supply to the condominium during DR events. To maximize EF efficiency, we captured and stored waste heat in
an accumulator tank. This allows exhaust heat to be recovered regardless of whether the EF is generating power and
helps EFs operate during a DR event without sacrificing energy efficiency.
Ten separate DR demonstrations were performed between July and September 2013. The test results show that we
reduced supply by an average 54% with a maximum reduction of 84%.
The EF performed at a highly efficient 40% for electric generation with additional 50% for heat recovery resulting in an
overall efficiency rating of 90%. So, EF can support both energy conservation and contribute to the stability of the
electric power system. EF sells twenty five thousand units per year and we expect this number to increase. Though a
single EF is small at 0.75 kW, when integrated, the overall effect of EFs can be substantial. To integrate EFs, we are
developing an ICT (Information and Communication Technology) with a standard protocol such as OpenADR.
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Increasingly, the negative impacts of workplace fatigue is being recognised around the world. In Australia, parliamentary
inquiries, coronial inquests, and guidance from safety regulators, all the way to scientific studies in the laboratory and
field highlight the immense toll that unmitigated fatigue and sleep loss can have in industry and also in the community.
Large-scale catastrophes such as the Three Mile Island nuclear disaster, the Challenger space shuttle disaster, and
grounding of the Exxon-Valdez oil tanker listed fatigue and human error as major contributing factors. Additionally, fatigue
is implicated in up to 20% of fatal road traffic accidents in developed nations and also negatively impacts productivity,
operating costs, and workforce health.
Due to it’s unique demands and the fact that it is a global 24/7 business, Gas is one industry at significant risk to the
consequences of fatigue.
In Australia, a growing trend in the energy sector is the use of coal seam gas (CSG). The strengths of CSG as a
relatively clean and economical energy source are well established; however, mounting road transport accidents in
remote communities, particularly fueled by the growing number of CSG projects that require fly-in/fly-out workforces and
extended shiftwork schedules may carry clear health and safety implications. Indeed, globally, a recent scientific study
identified fatigue as the leading accident risk within oil and gas construction.
In response to the lack of research on fatigue in the Australian CSG industry, the Australian Pipeline Industry Association
and TMS Consulting (TMS) jointly funded an industry study to address this very topic, named the Fatigue Management
Study (FMS). Conducted by TMS, the FMS had the primary aim of quantifying fatigue on a large-scale CSG energy
transmission fly-in/fly-out pipeline construction project in Australia, through a range of measurements including
sleep/wake schedules, reaction time performance, urine analysis and subjective surveys.. 
Over 400 CSG construction personnel participated in the study with over 12,000 surveys captured and 1,900 nights of
sleep data recorded.
This presentation will:
Outline the primary findings of the FMS;
Explain why these findings are relevant to the gas industry;
Review contemporary approaches to fatigue management; and
Detail what lessons can be learnt in order to advance best practice fatigue management within the industry as a whole.
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Major safety incidents are frequently attributed to failures in Safety Management Systems (SMS). Traditionally
organisations in the heavy industries, including Oil and Gas, have invested significantly into engineering safe work
environments, establishing safe work procedures and providing protective equipment. However, many organisations
continue to report ongoing challenges in achieving significant improvements in safety performance. This has led to an
increased focus on the concept of safety culture over the past decade. Recent research undertaken in Australia
demonstrated that investment into greater protection for workers and engineering a safer work environment does not
guarantee any improvement to safety performance in the absence of improvements to safety culture (Feng, 2013).
Safety at work is everybody’s business, but instilling a culture of responsible safety behaviour has emerged as a
significant challenge in improving safety performance within the Oil and Gas Industry. Too often, organisations rely on
the existence of a SMS to provide a safe workplace. Research now demonstrates that this is not sufficient. Health and
safety management is an integral part of every aspect of the Oil and Gas Industry. Even in recent times, we have seen
the catastrophic results of pipeline explosions in several countries globally. Although the Industry is very good at
managing risks throughout project life cycles, the reality is that it is a dynamic, demanding and changing environment
with a range of complex factors that impact upon safety day-to-day. Experience in the field has revealed that many
managers throughout the industry lack the knowledge and skills required to adequately understand and influence safety
behaviour.
This paper explores the concept of safety culture, considering the implications of psychological theory and practice in
the transformation and management of safe work behaviours. The paper will explore the application of neuroscience
and cognitive psychology to increase understanding of the drivers of safe behaviours at work, assisting managers to
change and thus improve employee behaviour. Practical advice and recommendations will be offered as to how
organisations can best establish a high performing safety culture in the Oil and Gas Industry, underpinned by
evidence-based strategies regarding behavioural and cultural change.
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Parchang - Country Draft– Gas Software for drawing gas objects and gas pipe line in associate layers
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One of the city identifiers is map. There is some act for producing maps. One of these acts is map producing for using
in GIS (Geographic Information System). Our purpose of this article is introducing software that named “Country Draft -
Gas”. “Country Draft - Gas” is outcome of eight years research and using of experts experiences of NIGC and hole of
deficiency of NIGC (National Iranian Gas Company) about drawing producing. “Country Draft - Gas” manages and
draws gas elements in a drawing file only with choosing proper icon or command and batch of process have done at a
little time that in usual fact, users spend a lot of time for the same order. The usage of “Country Draft - Gas” is for gas
elements drawings and in the future other elements can be added to software for other organizations. Today, with
developing and increase of information which industrial and office departments need, it is needed to use computer for
saving and taking reports. For these purposes using simultaneity database’s information and related documents are
necessary. The simultaneity exporting information with observation drawing (Maps) idea can help a lot. GIS software
has some tools that perform relation between information and objects of drawing (Map). The first step of produce a GIS
is producing a drawing. In a drawing all elements must be in specific layers. Drawer mans (Map drawer) after two or
three hour drawing have a lot of mistake in maps So “Country Draft – Gas” was designed because of these objects in
wrong layer or situation. Basic used standard of “Country Draft – Gas” is taken from National Iranian Gas Company
(NIGC).
 More companies use Autodesk softwares for designing or drawing maps such as AutoCAD, Mechanical desktop and
Autodesk Map. Autodesk added some plug-ins to AutoCAD2002 and named this new product, Autodesk Map2002.
“Country Draft – Gas” is a plug-in for the AutoCAD as Autodesk Map2002 too. “Country Draft – Gas” was written by
Visual Studio.net 2010 and Auto Lisp. “Country Draft – Gas” adds some commands to Autodesk softwares that make
confirm of accuracy of producing Gas maps prefect. Fortunately “Country Draft – Gas” approved by experts in NIGC
and it is international designed software for digitizing gas maps and can take a well market in the world. And at last
because “Country Draft – Gas” produce drawing for GIS (a high level documentation for managing), produced drawing
covers all gas company needs. Here is “Country Draft – Gas” toolboxes in AutoCAD environment.
“Country Draft – Gas” scope:
“Country Draft – Gas” is unique and there is no similar software as it.
“Country Draft – Gas” is for any scale such 1/200, 1/500 1/2000.
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For confirm of accuracy of transmittal’s gas lines, National Iranian Gas Companies (N.I.G.C) proficient, operates
several dependents jobs such as quality control products at entrance manufactured, weld man testing, industrial
radiograph, pneumatic and hydrostatic tests , and at last tightness ( leak ness ) test after gas transfusion .This tests
are together supplementary for confirm and approving gas line that every test has itself significance and no one of this
test can be omitted. The pneumatic and hydrostatic test uses temperature gauge and Dead Weight Tester (a pressure
gauge tool) with 0.1 PSI tolerance. The reference test documents that uses in National Iranian Gas Companies
(N.I.G.C), is from SOFREGAZ Company (a French company) and ASME B31.8 Standard. The tests that had been done
with these documents have high accuracy. The tests document has a lot test style and besides, the test executer has
more detail things, which depend on localization or design pattern and so on that first, National Iranian Gas Companies
(N.I.G.C) must approve this documents and then contractor starts the pneumatic a hydrostatic tests. One of these
details is calculating result test (pneumatic, hydrostatic and leak ness tests), that is noticed for contractor and National
Iranian Gas Companies (N.I.G.C). This calculating take a lot time and it has human errors for some result (such as
tired and …) that if it occurred, unfortunately, the result is wrong and it wants duplicate test with duplicate charge.
Software calculates all procedure. This software omitted all referential to paper charts and test’s graphs and the result
appears less than hundredth. The result is Your test is OK or Your test is Reject or You must retest your network. The
emphasis of this software is modeling of charts and test’s graphs.This application is desgined as Android too. Now
Testers or other professionals can test or reviews element tests on pipe networek.
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Natural gas can transform the way the world produces and uses energy. Yet when you want to build new projects, local
communities say NIMBY and public opinion will scrutinize every effort of the industry.
Public acceptance has become a deciding factor in the success of natural gas projects. A Goldman Sachs study of 190
oil & gas projects in North America, South America, Europe, Africa, Asia Pacific and the M.E. (2008), concluded that by
far the most frequent delays in O&G projects were of non-technical nature: political or stakeholder related delays. More
than commercial delay or technical challenges. 
This paper discusses public acceptance in typical gas projects and new innovative energy solutions.
For typical gas projects - pipelines, onshore production sites, compressor stations, and LNG terminals - we argue that
the sector must champion consultation early on; openness and transparency; and online and social media engagement.
Shale gas is off course the main debate for this discussion. It's a proven technology, yet new for many residents. Public
resistance is blocking further development.
For the development of new, innovative energy solutions, we will argue that extensive communications is necessary to
help change a great idea into a real solution. For example, in 2010 the Dutch State, together with Royal Dutch Shell, tried
to convince the community of Barendrecht (near Rotterdam) to accept CO2 storage in a depleted gas field. Despite full
backing from the Dutch government and numerous experts reporting on the safety of the project, the project was
abandoned for “the complete lack of local support” (press statement). The lack of trust in new technologies and
unwillingness to accept (perceived) risk can jeopardize the development of gas related projects - and is a key argument
for opponents to attack the sector.
Finally, on a large-scale, how will the public accept natural gas as a partner in a sustainable (clean) energy and as an
innovative sector (as opposed to 'old industry') is a huge challenge in itself.
 Topics of the paper:
What drives a great reputation?
What factors influence the reaction of citizens or local groups?
How can you address the NIMBY challenge?
Is there a successful framework for stakeholder engagement?
How do you deal with opponents?
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Always in industries and chemical installations, there are potential hazards that can cause injuries, damages and
financial losses. The risks that have not been evaluated will cause accidents. These accidents can occur as a reason
of defects in process design, equipment technical defect or human error. Given the number of possible incidents in a
processing unit and also limitation in the budget, criterion for decision making and prioritising is required. Thus, hazards
identification and assessing the existing risks in the processing unit are necessary and important.
This article provides suitable and practical solutions and strategies for process hazards and operations problems in gas
pressure reduction stations in a province in Iran that eventually can promote the safety of existing process and the level
of systems performance, with the outcome of this study. In this article, unites (stations) components and equipment are
divided into smaller sections (node) and for each section, with the aid of guide terms and process parameters, the
possible process deviations are determined, and separately for every division factors, consequence and existing
security systems are identified. Thereafter, with the aid of matrix risk method, assessment of risks are carried out and if
the level of existing risk in the system or the process still lays in the unacceptable region, recommendations for process
alterations, control or security are provided in order to improve the system and reduce risk.
Gas pressure reduction stations in a province in IRAN have been divided to four types:
A: City Gate Station (CGS)
B: Flat Town Boarder Station (Flat TBS)
C: Cabinet Town Boarder Station (Cabinet TBS)
D: CGS-TBS
&lt;b&gt;Key words: risk, hazard, gas station, node, process&lt;/b&gt;
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Alavi, Seyed Mostafa
Rayati, Ahmad
Ochani, Bijan

The most common method used in Iran for gas transportation and distribution is gas pipeline. Among 1200 cities and
53000 villages in Iran, about 1000 and 15000 of them are connected to national distribution gas network respectively.
For most of the remaining areas, this method of gas transportation is not possible due to the great distance of these
areas to the gas transmission lines, forest and mountainous conditions, and low population. In order to reduce energy
transportation cost, the National Iranian Gas Company (NIGC) is surveying to set new gas transmission methods,
mainly focusing on virtual pipelines such as CNG mother-daughter and Mini-LNG. Virtual pipelines are used in many
countries such as USA, China, Norway, Italy, Thailand, Indonesia and Brazil for gas transportation to power generation
plants, LNG or CNG fuel stations, and urban-rural consumers. However, only for one area in Iran, natural gas is
transported with CNG mother-daughter stations. So, for application development of virtual pipelines in Iran, different
locations have been visited during the past 2 years and some new areas have been recommended for gas transport
with virtual pipelines especially taking Mini-LNG into consideration. In this paper, 13 factors such as consumption rate,
geographical and accessibility conditions, possible future development, distance to the gas transmission lines and
capital investment have been studied for the selection of the best points for the Mini-LNG and CNG plants. Also,
according to the site visit of more than 10 regions, technical and economical studies have been discussed.
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The most common method of gas transport to the cities and villages is considered to be gas pipeline. More than 80
percent of the urban and 30 percent of rural areas of Iran are connected to the national gas pipeline network. For most
of the remaining areas of Iran (which are largely rural), this method of gas transportation is not possible due to the great
distance to the gas transmission lines, regional variation, low population and mountainous areas with difficult access
roads. In order to reduce energy transportation cost, the government is surveying to set superseding reliable energy
transmission methods such as virtual pipelines (CNG mother-daughter, Mini-LNG plants), electricity, LPG, and
renewable energies. Selection and prioritization of the above mentioned methods for each region, are dependent on
various factors such as consumption rate, geographical and accessibility conditions, distance to the gas and electricity
transmission lines and oil refineries, climate and cost investment. Therefore, to compare these methods and more,
supportive economic comparator software named REETS (Remote area Economy of Energy Transport Software) was
developed for the first time in Iran. This software is constructed based on a database that can predict the cost of
projects with an acceptable approximation. REETS is able to analyze energy transportation methods in different
scenarios while suggesting the best options for each case study through the evaluation of the investment of projects.
Moreover, the real cost of production and distribution of energy types (gas, electricity, LPG and ect.) in national energy
transportation networks, consumer demands, along with the export benefit of these energy types for the government
are investigated. This economical comparator software can act as a tool for decision makers to provide energy supply
for remote areas in Iran and other countries. 
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Current natural gas infrastructures transmit and distribute mainly fossil and partly regenerative gases. In Germany the
injection of regenerative gases in gas pipelines is regulated and supported by the law on the energy industry (EnWG). In
particular, fermentative biogases and hydrogen generated by power to gas plants are highlighted. Moreover, synthetic
natural gas (SNG) as a reaction product of hydrogen and carbon dioxide is enclosed. In contrast to SNG, hydrogen as
admixture to natural gases can significantly modify gas qualities. In particular, the calorific value and density is lowered.
There is a set of pilot plants in Germany used for operation of almost carbon free gas generation technologies and
injection stations. Regenerative gases are distributed and traded in the exact same manner as fossil gases. Since all
gases are commodities, the related energy needs to be metered. In Germany metering commodities is covered by the
weights and measure act. Therefore, meters used for metering need approval and calibration at registered test rigs. In
this presentation the metering technology of regenerative gases and carbon dioxide used in power to gas facilities is
presented. Metering stations and metering sections in injection stations described. Moreover, metering results and
meter accuracy curves of calibrations are shown. It is concluded that generally accepted gas meters of the gas industry
can also be deployed for fiscal and custody transfer metering of regenerative hydrogen, carbon dioxide, SNG, biogas
and hydrogen enriched natural gases.
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&lt;b&gt;Reinforcing and extending an existing gas distribution network requires technical and
&lt;/b&gt;&lt;b&gt;economical considerations. The network is analyzed to extract technical constraints and based upon
&lt;/b&gt;&lt;b&gt;remedial and renewal actions are prioritized to implement regarding economic factors and
&lt;/b&gt;&lt;b&gt;good practices. In this paper, based on the network analysis of an existing gas distribution network,
&lt;/b&gt;&lt;b&gt;a reinforcement plan is selected so that to consider any planned modifications to reduce expenditures
&lt;/b&gt;&lt;b&gt;on main replacement by increasing the level of reinforcement. Then the priority map for reinforcement
&lt;/b&gt;&lt;b&gt;of the network is developed.&lt;/b&gt;
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&lt;b&gt;Background&lt;/b&gt;
A challenge for DNOs (Distribution Network Operators) is the realization of a socially optimal trade-off between reliability,
safety and customer costs. After all, a perfectly reliable grid comes at a prohibitive price. As a result of ageing of grid
components, postponement of replacement investments can lead to a deterioration of reliability and safety. At the same
time, early replacements will have adverse consequences for the (short-term) affordability for customers. It is the
challenge for a DNO to replace aged parts of the grid at the right time, in order to achieve the desired future-proof
quality of service and low customer costs.
&lt;b&gt;Aims&lt;/b&gt;
This paper presents the results of a study on the effects of asset ageing in gas distribution grids on safety, reliability and
affordability. This study was conducted by a delegation of experts from all Dutch DNOs and is an update of a previous
study [1].
&lt;b&gt;Approach&lt;/b&gt;
The following phases were completed:
Determination of the current structure, asset populations and age distributions of the gas grids.
Determination of the current and estimation of the expected future failure behaviour of assets.
Adjustment of the numerical model, which predicts future asset failures and their effects on safety, reliability and
affordability, and which calculates the theoretically optimal replacement policy.
Determination and evaluation of common scenarios.
The optimization problem has been formulated as a Linear Program. The objective function is the net present value of a
weighted sum of expected risk costs and preventive replacement costs, minimized over a planning horizon of up to 100
years. The model input comprises the following elements:
Grid structure, distinguishing 24 different asset types.
Safety and reliability figures, using failure data recorded since 1975.
Failure curves, incorporating age-dependent and age-independent failure behaviour.
Policy constraints, including a safety risk tolerance.
&lt;b&gt;Results&lt;/b&gt;
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Recently, energy saving level required for house equipment is rising year after year to help create a low-carbon society,
diffusion of renewable energy is accelerating by support of Government of Japan and Tokyo Metropolitan Government
etc.. The gas industry has focused on “integrating gas and renewable energy”, and Tokyo Gas has developed
“SOLAMO”, a gas-fired hot water system utilizing solar heat. With this system, part of domestic heat demand for hot
water and heating can be covered by solar heat. We have commercialized the first SOLAMO system from year 2010,
after that, four systems for detached houses and three systems for condominiums are marketed today.
   The SOLAMO system consists of a solar collection unit, a hot water tank unit which stores solar heat, heat transfer
pipe in connection with these units and also remote control panel to operate equipment. Every system has a latent heat
recovery type highly efficient gas water heating system called “ECO-JOES”, and comes with mode that allows hot water
to be heated by solar power alone. When sufficient heat is not available due to weather, the gas water heater can
provide hot water instantly at any time. Moreover, the remote control panel features a solar heat monitor and a display
that indicates the solar heat collection status in real time, helping users to feel they are using solar energy.
   In Tokyo, percentage of house numbers in the shape of condominiums newly built in year 2012 was over 70%, it will
be increasing more and more. Installation of environmental preservation equipment on condominiums will afford the key
to increase amount of using renewable energy in the future. In our company, we market two systems that have heat
collection units into the handrails of balconies and one system that has heat collection unit for inhabitant private use put
on the rooftop deck of condominiums. We will report the specification and the feature, the amount of solar collection and
so on of each SOLAMO system for condominiums.
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The residential retrofit sector represents the biggest overall potential to drastically reduce energy use and
CO&lt;sub&gt;2&lt;/sub&gt; emissions. Moreover good opportunities exist within the light commercial sector including
public buildings. Continuously tightening governmental requirements with respect to CO&lt;sub&gt;2&lt;/sub&gt;
reductions and utilisation of renewable energy for heating purposes can be met by innovative sorption gas heat pump
(GHP) technology.
Today absorption as well as adsorption GHPs with a nominal thermal output of less than 50 kW are available. For newly
built dwellings adsorption GHP products have been in the market for a couple of years, as are absorption GHPs for the
light commercial sector. Lately the focus of developments of absorption gas heat pumps has been on the domestic
retrofit segment where generally higher heating circuit temperatures are needed. To date developments are mainly
driven by German and Italian manufacturers with smaller appliances deriving from the German market while bigger heat
pumps emerge from Italy. Recently other European countries also started to take notice of these upcoming
technologies.
Gas Heat Pumps are able to use all kinds of ambient heat sources including air, ground source heat and solar thermal
energy. Additionally the share of renewable energy can be increased by introducing a certain share of biogas or
hydrogen (from power to gas conversion).
Insights from laboratory tests, field trials and demonstration sites such as efficiency data, reliability of operation,
suitability to different areas of application, integration into heating systems, non-technological barriers and customer
feedback as well as an outlook on future trends will be presented.
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Golden Age of Gas Companies established in progress is completed by taking power by managers ignorant that prefer
short-term interests of the party on the long-term interests of the region.In this article we will answer to these basic
questions that which one is worth? And which one will damage gas companies more and more?Managers who are
ignorant and rely to chair of the management by borrowed or ignorance people who are manager on the basis of
ignorance and the only try to achieve greater benefits for themselves? Not only they do not encompass the work
processes in their down line but their insistence is to keep the chair of management.
Why senior managers in companies of gas, do not even dare to make long-term risks in their managerial positions.And
they're just trying to keep the position status is lower than that go?
Is it true that ignorance is rampant in senior management? Or systematic error is occurred when uninformed people
have access to find a mechanism based on the wrong management decisions
The aim is studying about this matter that whether gas management cannot guarantee a thriving business? Do some
hidden hands trying to manage dynamic contrast, choose gas executives, who do not have the wonderful ability to make
decisions?
Whether international terrorists, political relations, internal pressures have an effect on the selection of directors? Or
gas company competitors are trying to manage the level of the gas companies that are not above the average range?
And tries to select one from among the ignorant or timid managers are in this profession that on the basis of their
decision, gas companies don't grow more and more?
When a country is forced to pay for gas sales to a sequential basis in the region long-term advertising program
automatically it needs to the director of the conservative and coward. But which one will damage gas? Cowards
managers or ignorant managers!
This will be discussed in this article that requires future growth is removal of directors of both gas industries. And until
we try to have long-term basis and not on the institutionalization of society, the best option is to have the gas company
executives are fearful and ignorant that they not be willing to enter in the sector of new technologies and not dare
change the direction of macro policy basis for the sale of natural gas and on the basis of it, more importantly, a number
of organizations, like the ignorant be always the director.
Uninformed managers, who work according to traditional beliefs slavery gas companies because they cannot cope with
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Unstable behaviors such as hunting in gas pressure regulators for natural gas distribution can create pressure
anomalies. The quantitative evaluation of stability is therefore very important. A conventional step response test is widely
used to assess the stability of regulators. However, quantitative evaluation of the stability is often difficult and only
qualitative processes based on experience are performed, such as determination of the presence of any oscillation
phenomenon. Although the stability can be assessed by developing a mathematical model of all the regulator elements,
this is not easy owing to the variety of mechanical structures in the regulator. Moreover, there is the potential problem
that parameter measurement error and modeling approximation error are accumulated.
We therefore propose the application of a frequency response test to gas pressure regulators. The frequency transfer
function derived from the test results enables quantitative assessment of the stability of regulators by a phase margin,
which is often used as an index of stability in control engineering. Moreover, the proposed frequency response method
is applicable to regulators with any type of structure or control system.
For the frequency response test, we fabricated a quick response servo valve unit for inputting arbitrary sinusoidal wave
flow rates. The test system was developed in which pressure of downstream volume was controlled object, flow rate
discharging from downstream volume through servo valve unit was input and flow rate charging into downstream
volume through regulator was output.
To verify the practical applicability of the proposed frequency response method, we conducted several experiments
using actual regulators. Various downstream volumes, restriction diameter, and loading room volume—which are the
important parameters of a regulator system—were applied in the experiments. The results revealed that the effects of
component changes on the stability of a regulator, which were previously only determined by experience, could be
quantitatively assessed by the proposed frequency response method.
The proposed method was also applied to three representative types of commercially available regulators to assess the
stability of their regulator systems, which had different main valve structures and control systems. The results showed
that the stabilities of the regulators could be quantitatively compared by their phase margins.Furthermore, the effect of
nonlinearities such as saturation, non-straightness, and hysteresis was examined to determine the stability assessment
limits. It was observed that, even when the system was characterized by nonlinearities, the stability could still be
assessed by selecting an appropriate input flow rate wave amplitude.
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The maturity and suitability of non-destructive testing (NDT) methods for polyethylene pipe joints were investigated in a
GERG &lt;i&gt;(European Gas Research Group, www.gerg.eu)&lt;/i&gt; project. The GERG project partners were: Kiwa
Technology &lt;i&gt;(NL, Project Lead),&lt;/i&gt; Gas Natural &lt;i&gt;(ES)&lt;/i&gt;,GdF Suez &lt;i&gt;(F)&lt;/i&gt;, National
Grid&lt;i&gt;(UK)&lt;/i&gt;, E.ON New Build & Technology &lt;i&gt;(ENT, DE)&lt;/i&gt;. The DVGW interests
&lt;i&gt;(German Lead)&lt;/i&gt; were represented by &lt;i&gt;ENT&lt;/i&gt;.
The project has shown that suitable and mature non-destructive testing techniques are available for both electrofusion
socket and butt fusion joints:
For electrofusion sockets good results were obtained using the Ultrasonic Phased Array technique. This technique is
ready for field use, and has in some cases already been applied.
For butt fusion joints the bead bend back test &lt;i&gt;(BBBT)&lt;/i&gt; provided good results. This test is fairly simple
and has been used in the UK for years. The project also showed that even better results can be obtained by combining
the bead bend back test with ultrasonic time-of-flight-diffraction (TOFD) testing.The chord ultrasonic test
&lt;i&gt;(RUS)&lt;/i&gt; also showed good results but this method was only examined to a limited extent in this project.
Non-destructive testing techniques for joints in PE piping systems have developed to a high technical level. The
methods are largely field-ready and in many cases they are already being used.
The capabilities of the different techniques were assessed on the basis of the Probability of Detection
&lt;i&gt;(POD)&lt;/i&gt; and the False Call Rate &lt;i&gt;(FCR)&lt;/i&gt;.
It is very encouraging that the development of NDT techniques for PE joints is at a level that compares to the NDT
techniques applied to welds on steel piping systems. The PODs and FCRs are comparable to those that are common
for NDT techniques used on steel pipes.
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Modelling  and Simulation Multi-stage Fracturing Propagation in  Tight Reservoir through  Horizontal Well.
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Horizontal wells can be stimulated by the creation of a number of hydraulic fractures along the wellbore. If the well is
drilled in the direction of the minimum horizontal stress, a series of transverse hydraulic fractures will be induced. The
limited communication between such transverse fractures and the wellbore creates a choking effect near the well and
causes an apparent reduction in fracture conductivity.
The lower Devonian F6-1 reservoir with highly heterogeneous and tight reservoir. The net to gross ratio is below 35%,
the average porosity in the pay interval is around 8%, the average value permeability is around 0.1 mD. Packages of
sandstone have rarely been observed greater than 5 m thick common at the base of the sequence. After drilling
horizontal well PS-3 Re-Hor with success in the tight reservoir target and completed the well outcomes suggest that the
deviated/horizontal wells with multi stage frac should be the tool for producing this tight reservoir. .
Well performance was simulated with semi-analytical models and by numerical simulation. The effect of fracture and
reservoir properties of gas well productivity is discussed, and various development options for tight gas reservoirs are
compared. To verify the efficiency of the frac job, a successful micro seismic acquisition was run confirming the field
stress regime distribution and the creation of the induced fractures.
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&lt;b&gt;Liquefied natural gas "LNG" is one of the fastest growing areas of the energy worldwide market. Global LNG
demand is forecast to rise by 4- 6% annually through 2030, led mainly by growth in Asian economies. To meet these
growing demands, the infrastructures supporting global trade in LNG like storage tanks, plants, terminals, and tankers
will need to grow rapidly.&lt;/b&gt;
&lt;b&gt;Trade-offs are required to accommodate future demand, and unconstrained LNG exports would likely prevail at
the expense of broader economic growth, mainly in the manufacturing sector.&lt;/b&gt;
&lt;b&gt;The hype around LNG is intense. The development of LNG projects and businesses presents considerable
new challenges for companies looking to find new markets.&lt;/b&gt;
&lt;b&gt;Since the technology for the world’s first commercial liquefaction plant in Algeria in 1964, named CAMEL and
later on GL4Z, the portfolio of many companies’ liquefaction technologies has seen continuous development and
growth.&lt;/b&gt;
&lt;b&gt;In this paper, we look at where LNG is now and where it will be in the coming years. The development of the
LNG industry requires the development of new technologies, innovation and will depend on the pace in which they are
put into practice and will have a considerable influence on the investment programmes of governments.&lt;/b&gt;
&lt;b&gt;It is expected that new natural gas technologies will emerge that may compete with LNG. But for the time being,
cost factors will limit the role for these new technologies, leaving a huge market growth potential for LNG.&lt;/b&gt;
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&lt;b&gt;Introduction&lt;/b&gt;
Use of glycols like ethylene glycol (MEG) and triethylene glycol (TEG) is of high importance in modern oil and gas
production. TEG is a common chemical used to dehydrate natural gas to pipeline quality specifications, while MEG is
typically used to prevent hydrates formation during transport of reservoir fluids at low temperature. Even though the
volatility of MEG and TEG in gas is low, traces of glycols will follow the export gas. In this paper the importance of
accurate knowledge of glycol loss to the gas phase is highlighted, and new experimental data for physical solubility of
MEG in methane is presented. The results from the experiments are compared to a thermodynamic model based on the
cubic plus association equation of state (CPA-EoS). This paper builds on a previous paper presented at IGRC 2008
where effect of glycols on dew points of natural gas was discussed.
Glycol carry over to downstream processes can affect the performance of these processes. It has a negative impact
on acid gas capture capacity and absorption kinetics and thus may limit the treatment capacity of a natural gas
conditioning plant. As well, glycols can reduce the capacity of adsorbents used in downstream processing.
In some gas sales contracts there are gas quality specifications setting limits for glycol content of the natural gas.
Examples of such specifications can be “no free liquids” or less than 1 litre glycol/MSm&lt;sup&gt;3&lt;/sup&gt; gas.
&lt;b&gt;Methodology&lt;/b&gt;
Few experimental data have been presented for the solubility of MEG and TEG in natural gas. Only two datasets have
been published in open literature. The solubility of MEG in methane (and methane solubility in liquid MEG) was published
by Folas and the solubility of TEG in methane has been reported by Jerinic.
The experimental equipment used in this work is a setup where high pressure gas is saturated with a liquid, before the
temperature is reduced to allow for excess liquid to condense. The pressure is then reduced, and samples are taken in
a low pressure sampling system. A detailed description of the equipment is presented by Løkken.
The experimental results follow the trends expected based on theory and modelled values. The solubility increases for
increasing temperature and pressure in the region between 50 and 150 bar. The experiments show that the solubility at
25 bar is higher than for 50 bar at 20 °C. This is also in accordance with the theory and modelled values, as the solubility
is expected to increase at low pressures after passing through a low point. The calculations using CPA-EoS match the
experimental data with good accuracy at 50 bar. At higher pressure, the deviation increases.

Statoil ASA; Norway; Tel: 004790747347, anmig@statoil.com

Additional file

Extra information

 -

Presentation

Session

Oral presentation

Time

Presentation pref.

  /  /Date

Location



Abstract Registration No: 88

403                     IGRC 2014Conference

88

Omidvar, Hedayat

Prospect of Iran Natural Gas Export Projects

Abstract code

Title of abstract

Author

Co-Author(s)

Topic

Abstract text

Cross cutting topics / energy systems / etc.

Abstract no.

Iran holds the second largest gas reserves in the word with over 34 trillion cubic meters (TCM) of natural gas. Due to
lack of geological surveys in certain geographical regions in Iran. It is likely to explore further reserves in the future.
Hence, for utilizing this energy carrier, it is essential to have comprehensive and explicit planning knowledge. The study
of gas industry development policies is indicative of certain barriers in utilizing prospective opportunities. Iran is one of
the largest gas rich countries in the world that production capacity exceeds domestic consumption and gas injection
requirements. Gas can be utilized as feed stock in petrochemical plants and refineries or exported through pipeline or
LNG. Through re-injection of gas to oil reservoirs, while increasing the oil recovery ratios, the produced gases from
fields shared with other countries could be stored into domestic gas fields.
 Gas consumption in domestic markets and its substitution with oil products, in addition to providing environmental
benefits, will also result in optimum consumption of these products and relieving the government from the heavy burden
of existing and heavy expenditures of importing these products from foreign countries.
 The need for energy sources in the world along with the enormous natural gas reserves in the country opens broad
economical/political dialogue scene towards us and contributes an outstanding strategic significance to our gas
resources. Supplying gas requirements, proper and timely production and operation of joint reservoirs such as the
south pars with the intention of supplying gas requirements and providing balance of supply and demand as well as
maximum utilization of our share in these fields are other development requirements of this significant industry.
 For planning and policy making regarding the development of gas industry, it is essential to manage all aspects of gas
from exploration and production to consumption, injection and exports and etc. through a sole administrative institution
so that prearranged plans could be implemented without becoming subjected to such problems as lack of coordination
parallel activities and organization al problems.
Gas fuels consumption occupies one half of Iran's energy consumption, and to increment this share, the government
should increase investment in the gas sector.
 Natural gas while being utilized as a clean fuel in domestic markets can become a device to implement gas injection to
oil production from the countries reserves as well as gas exports towards presence in international venues and
commercializing gas globally.
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Fire alarm and extinguishing systems must provide early and reliable warning of the outbreak of fire. It must also be able
to initiate the release extinguishing agent and present an effective method to reduce personal and property losses due
to fire disasters. To achieve this; in this article, all the problems and disadvantages of existing fire detection system for
three condensate floating roof tanks in the 2nd refinery of south pars gas complex and its optimization toward system
exchange is determined. Existing system which is thermo tube type has been designed to operate on the base of
nitrogen pressure; mostly activates false alarm due to leakage of any unwanted reason which cause foam system
release on the roof of the tanks, finally lead to extinguishing discharge and getting whole system out of service.
Considering this fact that thermo tube fire detection system is being obsolete with high range of maintenance job,
permanent nitrogen leakage, low accuracy, lack of spare parts led us to replace this system with new heat line fire
detection system that uses thermal cables instead of thermo tube in case of increasing temperature; the cable
resistance decrease. Using this new reliable system will enhance system and personnel safety considerably; easiness
maintenance with reduction the number, consequently cost reduction for continues nitrogen discharge.
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As companies rely on the machines to deliver continues service without any interruption to their production, a
maintenance plan is a critical component to ensuring that our system minimize the risk of downtime and perform as
expected. This paper examines the various threats that can lead to one of the important and critical centrifugal pumps
failure and addresses the specific ways in which a preventive maintenance service plan can minimize these risks. In
this regard by collecting registered data in a specific period of time from Mainta software; a maintenance management
tools; also VT60 hardware and XMS software as an status monitoring tools; an integrated method was applied and
tested on the mentioned pump in this plant. By applying this method which includes vibration and oil analyze
simultaneously; a remarkable succeed into rectifying and early fault prevention for sensitive machines was performed.
It's clear that each device must have a desired frequency spectrum in normal condition at start –up time. By comparing
installed sensors frequencies during plant operation with the above frequency, as a reference; all mismatch in variable
values will be clarified. Beside this, oil analyzing and detection its component is significantly helpful in understanding fault
types of equipment which can be machine failure derivates from absolute vibration transmission and consequently
fatigue. Regardless adjacent machines and structures; mentioned machine is in such a location which vibration with
destructive amplitude has been transmitted to all the structured and packages mutually. After these comparisons, some
solutions for decreasing vibration along with increasing structure life time were suggested and were implemented to the
considerable point; such as vibration reduction outside the device, damper installation below the basis; using isolation in
foundation, base plate layout strengthening, support installation for pipes and equipments expose for vibration.
Accordingly; aiming to internal pump vibration reduction, assuming authentic operational situation; using composite wear
rings and decreasing allowable clearance to 50% related standard up to 0.155mm such that specific power increasing
and vibration reduction for this pump in addition to MTBF enhancement.
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1. Introduction
Toho Gas Co., Ltd. has engaged in the demonstration of hydrogen refueling station from city gas since 2002 for the
efficient and advanced use of city gas. We built 4 hydrogen refueling stations by 2010 (35MPa type:3, 70MPa type:1).
We have been collecting extensive data on equipment reliability and durability, and on the efficiencies of the overall
hydrogen station and the hydrogen production equipment.
Aiming the introduction of the hydrogen supply infrastructures for fuel cell vehicles (FCV) popularization beginning in
2015, we and Iwatani Corporation built Toyota Ecoful Town Hydrogen Refueling Station, which has been engaged in joint
research with New Energy and Industrial Technology Development Organization and The Research Association of
Hydrogen Supply/Utilization Technology since FY2012 and has been comprehensively studying a site selection, design,
construction, and operation of a model of commercial demonstration about 70MPa on-site&lt;sup&gt;*1&lt;/sup&gt; direct
fueling&lt;sup&gt;*2&lt;/sup&gt; hydrogen refueling stations.
 *1 The station has hydrogen generator inside that produces hydrogen from city gas etc.
 *2 Fueling pressurized hydrogen directly from compressor to a fuel cell vehicle.
2. Features of this hydrogen refueling station
 The system of this hydrogen refueling station consists of hydrogen generator which produces the hydrogen from
natural gas by steam reforming, primary compressor, accumulators, dispenser and hydrogen filling package which
includes a high-flow compressors and hydrogen cooling device etc. Features of this station are as follows;
·Installation of 70MPa hydrogen refueling station in accordance with High Pressure Gas Safety Act (revised in
November 2012) in urban areas where hydrogen refueling stations are expected to be adopted.
·Introduction of high-flow compressors from Linde which is the German company with the largest compression capacity
in Japan (2,000 normal m&lt;sup&gt;3&lt;/sup&gt;/h) by which high-flow and direct filling technology can be realized.
·Introduction of filling package in order to decrease the installation area, lower the installation time, and lower the cost.
·Hydrogen supply for fuel cell buses(FC Bus) which drive in Toyota City.
3.Objective of the demonstration at this hydrogen refueling station
·Extraction of problems about the process from site selection to construction of 70MPa on-site direct fueling hydrogen
refueling station in urban areas.
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Two methods for measuring large volume of LNG: Ultrasonic Flow Meters vs. Custody Transfer Handbook

Lezaun, Javier
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&lt;b&gt;Background&lt;/b&gt;
Currently, the determination of LNG volume transferred between an LNG carrier and the Terminal is based on ship’s
instruments by using level gauges and calibration tables. Two sets of measurements are required, an initial one before
opening (un)loading and a final one closing custody transfer. The difference between the larger and the smaller volume
represents the volume of liquid transferred. Procedures are included in &lt;i&gt;LNG Custody Transfer
Handbook.&lt;/i&gt;
Other alternative to measure volume transferred is the utilization of an ultrasonic flow meter (USM) specially designed
for cryogenic temperatures, located in the LNG transfer line.
&lt;b&gt;Aim & Methodology&lt;/b&gt;
Enagás has carried out a pilot project, located in its regasification terminal in Cartagena, to assess the feasibility of the
LNG volume determination by ultrasonic flow meters compared with the volume determined by ship devices. The
ultrasonic flow meter employed has a dual parallel path design (&lt;i&gt;36&lt;/i&gt;”) and it is placed in the inlet line of a
150 000 cubic meter storage tank. The flow meter has been calibrated with water, traceable to NMi. The flow
measurements have correction for temperature and Reynolds number. This flow meter is not intended as fiscal
metering but for control purposes only.
The suitable scenario for the study has been achieved in twelve unloadings. 
&lt;b&gt;Results&lt;/b&gt;
All comparisons have been satisfactory, obtaining a maximum volume difference of 0.5 %. Taking into account the
uncertainty of each measurement system, all measurements can be considered as comparable
(E&lt;sub&gt;n&lt;/sub&gt;=1).
&lt;b&gt;Conclusions&lt;/b&gt;
Results from comparison between static and dynamic LNG quantity metering systems (LNG carrier devices vs
Ultrasonic Flow meter) let us say that measurements are statistically comparable.
For the purposes of &lt;i&gt;Custody Transfer,&lt;/i&gt;ultrasonic flow meter should be supported by the following:
Reduction of the ultrasonic flow meter uncertainty at the same order than the uncertainty in the tank gauging systems.
Synchronism between the ship (un)loading and the ultrasonic flow meter measurement which might lead to a review of

Enagás, S.A.; Spain; Tel: , ctrabinal@enagas.es

Additional file

Extra information

 -

Presentation

Session

UMERIC

Poster presentation

Time

Presentation pref.

  /  /Date

Location



Abstract Registration No: 93

403                     IGRC 2014Conference

93

Weßing, Werner

Plastic Pipes for High-pressure Systems – Technology, Practical Applications, Cost Comparison
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Since the mid-1960s, pipeline network operators have been using more and more plastic pipes on systems operated at
up to 10 bar. With an average leak rate of 0.02 leaks/km/year, the experience gained in this pressure range so far has
been encouraging.
Targeted material improvements have helped to steadily raise the maximum allowable operating pressure and the
long-term stability of plastic pipes. Together with the German Gas and Water Association (DVGW) and well-known
plastics and pipe manufacturers, E.ON has investigated plastic pipes including newly developed couplers designed for
operating pressures of up to 16 bar. These investigations included burst pressure tests on new pipes and pipes
operated for several thousand hours, long-term performance tests under real conditions as well as field installations.
The pipes examined were single and multi-layer pipes.
The tests also looked into low-cost installation methods including the “narrow pipe trench”, “trench cutting” and
“ploughing”. A cost comparison has confirmed the potential of this group of plastic pipes (single and multi-layer designs)
for use in gas networks. In response to the laboratory results and the excellent experience gained in the field, DVGW
has issued a general certificate for high-pressure plastic pipes.
This paper will report on the development path and the practical experience with these pipes.
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Development of a transient network simulation to determine the temporal and local linepack
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In a context of the European liberalized market the network operator of natural gas transport networks has the function
to manage the gas transport of different actors. Consequently, it is one of the central tasks of the network operator to
fulfil the contractual delivery pressures of the customers and thereby deliver a given amount of gas at a given pressure.
Based on the compressibility of natural gas, a sufficient line pack must exist in the network to maintain the required
pressure level. Because the pressure loss increases with a rising transport volume, the necessary line pack volume
varies with each transport situation.
Because of forecast deviations, imbalances between gas feed-in and gas feed-out occur often. Therefore, the line-pack
should also be used to compensate imbalance between natural gas feed-in and feed-out of different actors. The local
distribution of line-pack has to be known if it is to be used for this purpose, because the line-pack has limited
compensation speed within the pipeline.
Due the aforementioned two important tasks of the network operator, a precise knowledge of the actual line-pack at any
time is required to ensure a safe and efficient transportation system operation. For this tasks computer-aided
simulations are necessary, in order to monitor the natural gas transport network and operate external balancing
sources.
Since temporal and local changes in the line-pack are not a steady-state phenomenon, transient models have to be
used to make precise statements about the safety of the transportation system. Published papers present different
models to determine the load flow in the network. All these papers share the shortcoming that they do not take into
account the line pack. Therefore, the scope of this paper is the development of a method to simulate and determine the
line-pack of a natural gas pipeline network. For this purpose, the temporal variation and the local variation of the
line-pack must be considered.
Published papers mainly use the implicit method or the method of characteristics for transient load flow calculations in
natural gas networks. The implicit method is very precise, does however have a high computational effort. The
characteristics method does not require a high computational effort but can only be used for pipeline segments, which
are longer than a given length depending on the discretization of time. This paper introduces a method that combines
the benefits of both approaches. The pipelines are divided into segments, which are each long enough to justify the use
of the method of characteristics wherever possible. The remainder of the segments is treated using the implicit method.
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New approaches of testing innovative gas heating appliances automatically

Lüttgens, Steffen

Abstract code

Title of abstract

Author

Co-Author(s)

Topic

Abstract text

Domestic and commercial gas utilisation

Abstract no.

The governments in Germany and other countries defined the objective targets to increase the efficiency and to bring a
larger variety of residential heating systems into the market. So a lot of new devices had been developed such as small
and medium scale CHP systems based on fuel cells, combustion engines and gas turbines. Furthermore integrated
systems with solar thermal and photo voltaic are coming more and more popular and were implemented in some
countries as a part of laws as basic technology.. Corresponding to this trend the complexity and the requirements of
evaluating these systems has ascended.
Testing such new heating systems (heat pumps, CHP, …) implies that several new requirements have to be fulfilled.
Small scale systems come along with low water flow rates, with smaller outputs of heat and power and have often the
ability to operate in partial load. Besides modern heating systems are meanwhile often equipped with smart meter
interfaces in order to provide internal data and communicate to building automation controllers. Finally the new devices
will developed for the world market, which means they have to fulfil the requirements and circumstances of different
countries. 
Due to these facts a test rig was developed. This test rig is equipped with high resolution sensors, with an appropriate
piping, reproducing the conditions in different countries in terms of various gas qualities. Using a automatically flexible
sequential control system given the opportunity besides testing national/ international standards to test all kind of country
specific heat and power profiles (central heating, domestic hot water, power demand).
A good overview of the current available testing standards for residential heating systems will be given. Practical
experience about realising testing systems will be demonstrated. Finally an update referring smart communications in
the residential area will be provided.
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Towards EUGas-26: the European Gas Assessment model for EU Directive 2008/14/EC and EU Regulation No
994/2010
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Questions concerning security of supply and identification of critical components of the European gas market have
gained more and more attention since the adoption of the Council Directive 2004/67/EC. Due to the importance of gas in
the European energy mix, the European Union (EU) needs tools and know-how to address, support, and assess the
development of a well-functioning internal gas market, of its infrastructure, and diversification of supply.
The “European Gas Assessment” (EUGas) model is an ongoing effort to develop an integrated hydraulic country scale
project of national gas transmission systems (NGTS) to support Directive 2008/114/EC on “the identification and
designation of European Critical Infrastructure (ECI)” and Regulation 994/2010 on “measure to safeguard security of
gas supply”. EUGas can identify key ECIs and conduct a risk analysis based on major threat scenarios. It can evaluate
vulnerabilities of assets and potential impacts of disruptions. It can support the definition of infrastructure and supply
standards, and the establishment of “Operator Security Plan”, “Preventive Action Plan”, “Emergency Plan”, or “Risk
Assessment”, particularly in light of a “regional cooperation”.
EUGas is a country level model of NGTSs built using a combination of commercially available software to provide a
technical insight into the operation of such complex systems. Composed of approximately 2.000 nodes and 3.500
pipelines, it covers, up to now, 16 Member States (i.e., Finland, Sweden, Denmark, The Netherlands, Germany, Poland,
Latvia, Estonia, Lithuania, Czech Republic, Slovakia, Hungary, Austria, Romania, Bulgaria, and Greece). EUGas
provides a detailed one-time steady state pressure and flow analysis of the integrated system, and it uses a Geographic
Information System (GIS) data processing component and a hydraulic network solving engine.
The paper presents a technical description of the architecture of EUGas, and of the solutions identified to cope with the
challenging problems in scaling up at the EU level. We show how a GIS module, based on ESRI ArcGIS
Desktop&lt;sup&gt;©&lt;/sup&gt;, performs all necessary data pre-processing in order to have a topologically correct
network, as well as the demand/supply database creation, data upload and spatial visualization of both original and
scenario based results. We describe how a hydraulic module, based on GL Noble Denton SynerGEE
Gas&lt;sup&gt;©&lt;/sup&gt;, solves the steady state condition of a gas grid under different load and environmental
conditions. We introduce the procedure for building demand/supply scenarios and allocating demand to consumption
classes to face disruption or crisis scenarios.
Open issues are reported in the conclusions mostly in light of covering all Member States with EUGas-26. In particular,
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Experimental Investigation of a Solar-Gas Driven HVAC System for Temperate Climate
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In order to ensure an acceptable indoor air quality, air conditioning systems have to cool down and dehumidify the
outside air during warm and humid days. In a conventional system the air is cooled below the dew point temperature
(e.g. 283 K) to remove the latent loads. Condensing out water requires large cooling capacities, which are usually
provided by an electric motor driven vapor compression cycle and therefore causes a high demand of electric energy.
In an open cycle desiccant assisted air conditioning system dehumidification and cooling can be separated within the
process. First, moist air is dehumidified by means of a solid or liquid desiccant. Afterwards, the dried air can be cooled
by a heat sink at a higher temperature level (e.g. 290 K). For the regeneration of a desiccant wheel energy in form of
heat at a temperature level of 310 K up to 340 K is sufficient. Thus, heat sinks and sources with comparatively low
temperature differences to the ambient can be chosen, enabling the efficient use of solar thermal collectors, CHP
engines and sorption based chillers.
Taking into account these advantages, a research project at Hamburg University of Technology investigates the
combination of an open cycle desiccant assisted air conditioning system with an adsorption chiller on the basis of an
experimental pilot plant. The heat used to drive the chiller and to regenerate the desiccant wheel is supplied by a small
cogeneration unit as well as solar thermal collectors. Both systems work efficiently at the required temperature level.
Solar thermal energy can be utilized when it is available and the operating time of the CHP engine can be significantly
increased during the summer period. However, the advantages of the investigated system are not restricted to warm
days. During cold days the desiccant wheel can be used to recover latent and sensible heat while further heating
demand is covered by the adsorption chiller used as a heat pump. The required hot water is supplied by the CHP
engine. Surface heat exchangers, i.e. floor heating and ceiling cooling systems, are used to guarantee an efficient
operation of the adsorption machine in both modes, as the heating or cooling water temperatures can be chosen closer
to the ambient. To evaluate the system, moisture content, temperature and volume flow of the air are measured at
different positions of the air handling unit, hydraulic loops are evaluated by volume flow and temperature measurements.
Furthermore, all system inputs in terms of electric energy and gas flow rate are measured.
The investigated system is capable to ensure an acceptable indoor air quality during the whole year in temperate
climate. It is relying primarily on energy in form of heat and not electricity. This paper presents the results of the
demonstration plant, evaluating data measured during 2013 and 2014. Advantages, disadvantages and critical
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Environmental impact assessment of operation and maintenance of gas transmission pipelines (case study:
30” gas pipeline in north of Iran)
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Due to the passage of gas transmission pipelines in rural areas ? forest ? plantations ? Rivers and etc according to
Numerous activities of operation and maintenance of gas transmission pipelines with old-age Pipeline will cause different
environmental impacts on the area around the gas pipeline according to the continuity of safe gas transmission
environmental impact assessment will cause necessary and required corrective action in the Length of the gas pipeline
in order to Surrounding circumstances must be done to reduce these impacts. in this paper environmental impact
assessment is done on the 30 "Neka gas pipeline (38 years-old) located in the north of Iran along the 274-kilometer
range – neka to ramsar to gain weight of parameter with entropy method and finally estimation is done by method of
Adkins & Bruke Prediction, important environmental consequences and determination of environmental costs created
by specify ?And the appropriate corrective actions to reduce environmental impacts and reduce costs Caused by the
activities of operation and maintenance of the 30”gas pipeline, located in the north of Iran.
&lt;b&gt; &lt;/b&gt;
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Modeling the effect of open innovation on behavior and performance of supply chain in gas industry
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Sever competition and the shortening of the Products lifecycle have made the companies concentrate on innovation. On
one hand, the research and development and innovation project expenses are extremely high. In particular, just one idea
may be success full and commercialize a many thousands of ideas, while this research spends high costs and they may
be exploited in different situations. Supply chain isn&lt;sup&gt;'&lt;/sup&gt;t excluded from above ensue as a network of
independent companies that have systematic goals for exchanging staple to product and delivered them to the
consumer.
The open innovation which first was introduced in 2003 by chesbrough , intensified the mentality that by determining
specified goals for the input and output knowledge flow ,it is possible to make the best use of the internal and external
ideas and reduce the expenses of new product ,research and development and commercialization, and so progression
the internal innovation is a vital new model for create and availability to technology. Up to now, the open innovation has
mostly been studied concerning companies, so it has not been studied much concerning the network. Hence this study
tries to search the effect of open innovation and it &lt;sup&gt;‘&lt;/sup&gt;s dimensions on the behavior and performance
of supply chain in Iran gas industry. Of course the research pays specific attention to the fact that this chain is
composed of material and Equipment suppliers in Iran. This research has objective and functional nature and the
methodology of the research is the mixed method .the research tools include an interview with an improbable and
purposive with forming a sample focus group in the qualitative part of the research and a questionnaire in the
quantitative part to collect data. Pearson and spearman correlation and step by step regression are used for correlation
and efficiency study and response to question of the research. As implementation the first part of research (qualitative
part) we have discovered 12 behavioral aspects for the chain of research field. We also have discovered 14 functional
aspects in 4 levels (commercial, process capabilities, operational capabilities, growth and development capabilities).
The final results of this research show that there is meaningful correlation between open innovation and supply chain
behavior , but networking and intellectual property management(two dimensions of open innovation) haven
&lt;sup&gt;,&lt;/sup&gt;t efficiency on supply chain behavior and three others dimensions (Research and development
,collaboration ,and Entrepreneurship ) have efficiency on supply chain behavior ,and so there is meaningful correlation
between open innovation and supply chain performance, but networking and intra preneurship
don&lt;sup&gt;’&lt;/sup&gt;t show any efficiency on supply chain performance and three others dimension of open
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Identification of delays and costs resulting from the execution of EPC projects for oil and gas companies
using the AHP model
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&lt;b&gt;In this study (a library studies and field research has been conducted), factors affecting delay and increase the
cost of projects EPC (49 cases) were identified.These factors include engineering phases (10 factors), logistics (16
factors) and manufacturing (23 factors) is. Questionnaires (including the factors cited) provided Statistical Society
(including the National Gas Company (employer) and the project contractors) were used. After statistical analysis, the
most effective agents (using the binomial distribution) among the 49 primary factors were identified. Using the software
Expert Choice, the questionnaires were analyzed. After receiving comments from the heads of the projects (in terms of
the model using AHP), the most influential factor is calculated. Ultimately influencing factors were listed.&lt;/b&gt;
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Exploring the Effect of Mercury Compounds on Corrosion of Aluminum Alloy Cold Box in Natural Gas
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The wide range of mercury species present in natural gas can cause major problems such as corrosion of installations
and reduced catalyst life.When the environment temperature is below -40 ?,mercury is in liquid form and could cause
serious corrosion of the heat-exchanger (named cold box) with aluminum alloy plate fin in gas gathering system. The
understanding of speciation of this element is required to predict and improve the efficiency of mercury removal
technologies. This paper presents the analytical modified method for measuring mercury compounds in natural gas and
condensates.
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&lt;b&gt;Abstract&lt;/b&gt;:Currently, the analytic hierarchy process is mainly used during optimizing shale gas targets in
China, but the weight value is given by personnel experience, with the artificial uncertainty weighting calculation and low
reliable evaluation results. In order to solve this problem, on the basis of developed shale gas reservoirs in the United
States, this paper adjusts the parameters’ matrix in analytic hierarchy process continuously to match parameters’ weight
until to accordant with the rank of developed reservoirs of USA. And then, to value assignment and to set up the matrix
again, the revised analytic hierarchy process is used to evaluate and order the nine undeveloped reservoirs in China,
making the evaluation results more credible.
&lt;b&gt;Keywords&lt;/b&gt;: revised analytic hierarchy process; shale gas; targets optimization
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&lt;b&gt;Abstract&lt;/b&gt;: With the continuous improvement of exploration degree and the increasing difficulty in
discovering conventional high-efficient gas fields, unconventional gas resources are playing a more important role in the
gas reserves and annual production increasing. According to our primary estimation in this paper, the amount of
unconventional gas resources can be up to 188 trillion cubic meters, which thus can be regarded as the abundant basis
for the sustainable development of the natural gas industry in China. Currently, tight sandstone gas, as the most realistic
resources, has developed into a scale-production stage by forming two large zones in Upper Paleozoic of Ordos Basin
and Xujiahe formations in SichuanBasin. Coalbed methane resources,developed since 2006 in China, has developed
into a scale-development stage, and the gas in Qinshui and Ordos basin are the focuses for the following appraisal and
development work, the key attention should focus on promoting the commercial scale of this kind of resources. Shale
gas resources, at the start-up stage, the emphasis should put in the evaluation of shale gas resource and the related
research on pilot test; from our study, the shale gas in Southern marine Palaeozoic can be the most promising
exploratory prospect. Natural gas hydrate resources, in the exploratory stage, the emphasis should put in exploring the
technology of exploration and development. According to our domestic resources, exploration potential and the growth
trend of reserves and production in recent years, natural gas production will be in a rapid growth phase in the next 20
years. The total production of natural gas will reach 280 billion cubic meters in 2020, including unconventional gas
production of 150 billion cubic meters, and unconventional gas production, dominant in the domestic supply of natural
gas, will exceed conventional gas production.
&lt;b&gt;Keywords&lt;/b&gt;: unconventional gas; tight sandstone gas; coalbed methane; shale gas; natural gas hydrate;
resources; development strategy
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&lt;b&gt;Abstract&lt;/b&gt;:According to no theory and software for gas-injection transient analysis published yet, the
equation for gas injection seepage was solved, and obtained NPI decline curves for gas-injection on the basis of
modified material balance time. Production data were handled by use of calculator programs in Matlab, and acquired
drainaged parameters for gas-injection through curves fitting, which was also validated by production history matching,
and forecast gas-injection performance in the future using the results of gas-injection analysis eventually. Calculation of
M21well production data using the method above shows that the drainaged parameters for gas-injection equal to the
result of Well Testing, and the forecasted production performance is in line with the real injection data, which prove the
method above valid in analyzing gas-injection effectively. The result above provides a new tool for gas-injection transient
analysis.
&lt;b&gt;Keywords&lt;/b&gt;: UGS; gas-injection; transient analysis; NPI decline; modified theory for gas withdraw
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An analysis of influential factors to the development of tight gas sands by multi-stage fractured horizontal
wells -- Case study from Sulige gas field, Ordos

Liao, Hongmei
Liu, Xiaohua

Abstract code

Title of abstract

Author

Co-Author(s)

Topic

Abstract text

Gas production

Abstract no.

&lt;b&gt;Abstract&lt;/b&gt;: With large recourses in the world, tight gas sands have become hot spots to increase
reserve and production for many countries in recent years. However, in the current economic and technological
conditions, its recoverable reserves and productivity of individual wells are low.
Taking Sulige gas field for example, by using methods of numerical well-test simulation and economic evaluation, taking
initially absolute open flow (qAOF), cumulative gas production/recovery factor and internal rate of return (IRR) into
account, the optimum parameters of reservoir, drilling and fracturing for multi-stage fractured horizontal well are
obtained.
The results showed that: ?Compared with fractured vertical wells, multi-stage fractured horizontal wells are more
suitable for developing thin, low effective permeability (kh &lt;2.0md.m) reservoirs. However, when kh is less than
0.1md.m and gas price is less than 0.92RMB/m3 (the current natural gas price ), it is not economical to develop such
kind of reservoirs both with multi-stage fractured horizontal wells and fractured vertical wells.?For Sulige gas field, the
suitable parameters of multi-stage fractured horizontal wells are horizontal length 800m to 1200m, fracturing stages 4 to
6, fracture half-length 80m to 150m, and fracture conductivity coefficient (FCD) 10.
&lt;b&gt;Keywords&lt;/b&gt;: tight gas sand; multi-stage fractured horizontal well; Sulige gas field; numerical well test
simulation; economic evaluation
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&lt;b&gt;Abstract:&lt;/b&gt; As conventional reservoirs will be drained, we will extract more hydrocarbons from the
unconventional reservoirs than conventional reservoirs. The tight sand gas, which will play a more important role in the
unconventional reservoirs, widely distributed in many basins. However, the water production will bring the side effect on
the gas exploration because the brine and gas are hardly identified from the seismic data, so the fluid detection in tight
sand will be the primary problem in the process of reservoir prediction, so the new technology should be developed to
improve the accuracy of hydrocarbon prediction in order to increase the exploration success ratio and reduce the cost.
The author firstly prioritized the rock physics model which is fitted for tight gas sand rock physics modeling under the
analysis of experimental dataset, and then assure the relationship between the rock physics parameters and reservoir
parameters such as porosity and gas saturation, finally filter the most sensitive seismic AVO attribute which is sensitive
to fluid via the forward modeling. 
&lt;b&gt;Key words:&lt;/b&gt; tight gas sand, rock physics model, AVO attributes, prioritizing seismic attributes, detection
of fluid
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Experience with the Injection of Hydrogen into a Grown Natural Gas Distribution Grid
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‘Power-to-gas’ is a widely discussed and elaborated concept to store, transport and use superfluous electrical energy
from fluctuating renewable sources. Certain development steps still have to be done to realize this concept in the praxis
and a number of projects are investigating different electrolyser types and injection methods. The aim of the presented
project is to demonstrate for a gas distribution grid, which has gradually grown over the years and features a certain
spectrum of mainly domestic gas appliances, that it is technically feasible to inject hydrogen into the system up to a
maximum level of 10%. Under the lead of E.ON New Build & Technology this project is executed in collaboration by
E.ON Hanse and Schleswig Holstein Netz AG. The activities are part of a DVGW (German Gas and Water Association)
project accompanied by extensive field research and additional tests at the laboratories of the Engler Bunte Institute
(Karlsruhe) and Gas- und Wärme-Institut (Essen).
During the preparation phase of the project amongst others the following steps were executed:
A measuring and billing concept has been elaborated and agreed with the calibration authority
Based on these requirements and on the measuring data of the gas consumption the injection unit has been planned in
detail
To be in line with the technical regulations the planning and construction of the injection unit has been executed in close
exchange with authorised experts of the TÜV (German Technical Inspection Agency)
An inquiry of all installed gas appliances as well as the grid components has been performed; all recorded appliances
were measured and evaluated on the basis of lab results and discussions with the manufacturers
The communication with the local authorities and grid clients was carefully prepared and conducted
The results of these steps are presented as well as an overview of the installed gas technology.
During the executing phase, the percentage of hydrogen is gradually increased, but stays within the German regulation
of the DVGW G 260. Selected representative appliances are repeatedly measured and results are compared with the
measurements during the enquiry and the lab tests. Local installers are prepared to eliminate potential dysfunctions and
to analyse them together with the project team.
Results of this phase are presented and discussed. Conclusions and outlook for further projects and the
implementation both in the praxis and the technical regulations is given.
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Scientifically supported operation of 100 micro-CHP systems in a representative district of the German
agglomeration „Ruhrgebiet“: experiences, issues and results
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The ecological ambitions of the German federal government and the European Union are built on a significantly higher
efficiency in energy use. With its pioneering role in the field of CHP, the state government of North Rhine-Westphalia
pursues the target to investigate possibilities to ensure an energy-sustainable future.
Based on prior research in the laboratory under static and dynamic conditions and extended practical oriented tests in
the institute’s demonstration centre, the 100 CHP project as a considerable part of the unique Innovation City Bottrop
has been established to transfer the present knowledge into a demonstrational monitored field test programme. Based
on operational data the central aim of this project is a before-and-after comparison in terms of environmental and
economic improvements due to the operation of different micro-CHP technologies within this small contiguous district.
The experiences and results gained are taken as a well-funded basement for further decisions in similar areas.
Inside the selected region, representing the German agglomeration „Ruhrgebiet?, 100 micro-CHP systems area
currently installed. All presently available technologies ranging from the Stirling- and the Otto-engine to fuel cells are
represented in an electrical power range from 1.0 to 4.7 kW. The unit assignment is based on proved suitability and
ensures a statistically usable and reliable basis for the further scientific tasks. All units are therefore equipped with an
automated monitoring system to collect the required energy flows and conditions over a period of up to two heating
periods. The outcome of theoretical, real data-based simulations will be transferred back into the realisation process in
form of downstream energy optimisation previous to the second heating period. This systematic approach will ensure
that the installed micro-CHP units work perfectly in combination with their periphery with regard to the environmental and
economic evaluation.
The first application-oriented part of the presentation focusses on the gathered experiences in the realisation process
for such a huge amount of micro-CHP systems. The object selection process with the subsequent planning,
dimensioning and assignment procedure will be mentioned. Linked to the experiences the occurred issues in various
sectors will be highlighted and associated solutions will be pointed out.
The thematic emphasis of the second part is put on the scientific results. This includes the first analysis of the gathered
energy flows and conditions. In parallel with the evaluation of the operational data different questions are investigated
theoretically. The fundamental methodical approaches and the results of the simulations will be presented.
The research project indicates the impact of highly efficient micro-CHP systems under different conditions in a
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Identification and ranking of the effective factors on improvement of the privatization process of Iranian Gas
refining industries, an ANP approach.
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This research has been accomplished to identify and rank the effective factors on gas refining companie's privatization
process improvement.We utilized Delphi, DEMATEL techniques as well as Analytic Network Process in three stages.
Extraction of "privatization process improvement factors" in relevant literature along with expert view points resulted to
the identification of effective components which are affecting the Gas refining industry privatization in Iran. Based on the
findings of this research which are extracted by utilizing Delphi technique, Experts have recognized 39 key factors which
influence on Gas Refining industries privatization process, 35 factors of which have been mentioned in previous studies
and researches and 4 new factors have been proposed by Delphi panel. Then by utilizing DEMATEL technique, the
effective factors based on Experts viewpoints in previous stage have been ranked based on Graph idea. Based on the
result of this technique "Solidarity and harmony between all political sectors involving in privatization process from
legislations to accomplishment and supervision" has the highest influential quotient and "Legal supervision as alteration
and enhancement factors of market system as well as support from rightful economical businesses and not threatening
or weakening them" has the highest impressible quotient. Finally by utilizing Analytical Network Process, the final result
of gradation of factors of Iran Gas refining privatization process improvement is identified. Based on this result political,
economical, legislative and Juridical, executive and managerial, technical and technological, social and cultural,
international and sectorial and organizational aspects have priority respectively. Meanwhile, under the any of original
aspects, secondary aspects are identified, categorized and ranked.
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RFID technology to improve safety  on buried Pipes
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Since 2009, the Research and Innovative Center from GDF SUEZ (CRIGEN) and GrDF are looking for innovative
solutions to improve localization of buried Pipe and also for offering new functionalities to utilities in terms of maintenance
and exploitation.
The new French regulation regarding localization of buried Pipe has also considerably speeded up innovation in this
area. An accuracy of less than 50 cm in GIS will be required in 2019, but no of existing detection technologies could fit to
this regulation in all conditions of soil and for all kind of material.
RFID technologies – for Radio Frequency IDentification- presents the best potential in term of performances to fit with
the new regulation. Used since many years for access badge for example, communication of data between a chip and
its antenna via radio frequencies is quite new, if taking into account 1m50 of soil between antenna and chip. In particular,
when the technology should be passive and wireless.
Tested in various conditions of soil (clay, water), and also with several environmental context such as presence of steel
plate or high voltage line, the first “smart “site with RFID chip was carried in 2012 in the suburb of Paris . A large scale
study with more than 200 chips laid followed in 2013. Two main products from two different manufacturers were tested.
Accuracy in localization (x, y, z), depth of read/write into the cheap, integration of data in GIS, influence of external
parameters are some of the technical results of this study. It offers the most exhaustive point of view to an utility
regarding the capacity and limitation of RFID technology for buried pipe. This paper related some key facts and results
of the tests.
Localization of all kind of pipe, maintenance operations, construction, exploitation of distribution networks, traceability
could now enter into a “smart” area with the various possibility offers. GrDF with the support of CRIGEN- which as a
dedicated team specialized in nanotechnology- is now looking of a more industrial way to go further with this technology.
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Keyhole technology : an opportunity for European utilities to offer tailor-made solutions to their customers
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Maintenance operations, renewal or construction of distribution Pipes for Energy are made in Europe with technology
and materials that have been developed 30 to 50 years ago. A significant investment in innovative technologies is
needed to enable utilities to identify, locate, inspect, install and renew buried infrastructure with minimum disruption to the
street environment. It’s only by minimizing, or even eliminating, the length of time that utilities need to work in the street
that social impact such as reductions in noise level and improvements in traffic flow could be made.
There is a wide range of possible technologies for the development of new tools and technical solutions in this area. In
particular Keyhole seems to offer the best potential in terms of environmental and cost savings.
Coming from the USA, this technology consists to access to the underground infrastructure with minimal break-up of
road surfaces. A numerous service companies in North America already carry out work on service pipes this way. A
circular core is created in the road surface and takes out . The remaining soil is excavated in order to access to the
Pipe. After maintenance operation and backfilling, the core is replaced in the road surface.
The use of US technology so that business model and real cost savings for Keyhole in Europe is not as trivial as a
simple adaptation. Dimensions of street, thickness of asphalt, type of intervention are different than overseas. GDF
SUEZ and Eon New Build and Technology then decided to carry a common project in 2012, in cooperation with the
GERG Association in the view to adapt, develop and test in various pilot sites this technology. In particular, coring unit
was redesign, and coupled with new trenchless installation techniques, which lead to real improvements regarding
European utilities needs.
Keyhole now allows European utilities to offer tailor-made solutions to their customers. However, use of the tools and
equipment requires specially trained personnel. As these methods become more widely used, network operators and
customers will not only benefit from much shorter installation times but also from economies of scale. The newly
developed equipment can also be used for work on other networks which will help to minimize excavation in inner-city
areas. Network customers and the authorities responsible for the construction and upkeep of roads will come to
appreciate the benefits of these less invasive methods and in this way ensure greater acceptance.
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Development of a Pre-chamber Spark Plug for GHP
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1. Introduction
The gas engine-driven heat pump air-conditioner (GHP) has compressors powered by a gas engine. This is a gas
air-conditioning system that heats and cools by means of heat-pump operation. The GHP, in contrast to an electric type
of heat pump air conditioner (EHP) that drives the compressor by means of an electric motor, drives the compressor by
means of a gas engine. Thus it follows that the GHP has the advantage of using very little electrical power as compared
to EHP.
Since the GHP were introduced for sale in 1987, they have been widely spread mainly in Japan because of its
advantages such as savings in electrical power consumption as well as low operational cost. This article reports on the
development of the pre-chamber spark plug for GHP, which helps improve gas engine efficiency and is at the center of
the elemental technologies used to boost GHP efficiency.
2. Overview of the Pre-chamber Spark Plug
The pre-chamber spark plug is a spark plug including a cup with some end-nozzles, which is capable of adding an
auxiliary combustion chamber besides a single combustion chamber.
 Gas engine combustion normally starts at one point of the combustion chamber by spark plug whereas in pre-chamber
type it happens multipoint ignitions in main chamber by multi-flames from pre-chamber combustion. It contributes to
improving combustion and reducing heat loss.
 Compared to other methods of improving engine efficiency, high efficiency can be expected without any further changes
required to the engine itself due to promote engine combustion. This plug has been previously developed to automobiles
and medium- to large-sized cogenerations, but there have been no applicable GHP examples so far, hence we have
developed it for GHP application as an alternative high-efficiency technology.
3. Pre-chamber Spark Plug development
As the initial approach toward applying the pre-chamber spark plug into GHP, several types of plugs were prototyped,
with various numbers of nozzles, etc. at the cup. Based on the evaluations of the prototypes, the optimum specification
for the displacement volume of a 2,000cc-class engine mounted to GHP (air-conditioner capacity: 56~70 kW class)
was validated, which involved confirming the optimum shapes (number of nozzles: 6 / diameter of nozzle hole: f1.1mm)
to maximize the effect of the introduction. There wasn’t remarkable improvement at the rated power condition in which
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The new method of producible reserve fine evaluation for tight sand gas reservorir
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&lt;b&gt;Abstract&lt;/b&gt;: Producible reserve is one of the most important works for gas development, and the method
which has been usually used to evaluate is advanced production analysis and application, but the result is mainly
decided by the gas well production data. Aiming at the above problems and we have drawn inspiration from the pressure
drawdown distribution of gas well, and built the new experimental method which is called long core and multi-spots
pressure measurement to test the pressure profile on the impacted surface, from the pressure profile, we can build the
function of P~L and calculate the key factor on the base of the gas reservoir geological conditions. By the experiments,
the discharge radius, the threshold pressure and the degree of reserve recovery which are the three key factors for
producible reserve evaluation of tight sandstone gas reservorir can be calculated. On the base of it , we have built the
new method of producible reserve fine evaluation. It is calculated the producible reserve using the five parameters
porosity, water saturation, geologic reserve, formation types and the rate, recovery on the base of great quantity of tests
and numerical simulation and production performance by building the physical simulation experiment method. The
method has been well used in XuJiahe gas field in SiChuan and can be popularized and applied in the world.
&lt;b&gt;Keywords&lt;/b&gt;: Tight sand gas reservoir; producible reserve; fine evaluation; physical simulation;
experimental study
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New understanding of tight sandstone gas resource and the future development potential in China
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&lt;b&gt;Abstract:&lt;/b&gt; In recent years, tight sand gas has become one of the focuses of world's natural gas
exploration. With the in-depth exploration, the accumulation theory was constantly improved. But because of the
geological complexity and various reservoir types, it is still difficult to interpret the accumulation mechanism of tight sand
gas systematically. Combined with the analysis of basin evolution, tectonic and sedimentary evolution and simulation
experiment etc. it is thought that there are three main accumulation mechanisms, including the large-scale tight
sandstone type, the anticline structure compact sandstone type and the block tight sandstone type. Their similarities are
the tight sands contacting closely with source rocks, the sand being very tight and the sweet spot being very
enrichment; their differences are shown in the conducting conditions, capping mechanism, migration and accumulation
characteristics etc. The characteristics of large-scale tight sandstone are near distance seam hole mesh conducting,
reservoir and seal double block and large scale gathered; the latter two are with fracture aperture conducting, high
quality seal cover, block or anticline tectonic control play. China's tight sandstone gas favorable exploration area is about
560,000 square kilometers, with geological resource of 37.8 trillion cubic meters. The study of the theory, exploration
and development technology of large-scale of tight sandstone gas are more mature, with geological resource of 30.4
trillion cubic meters. It has the basis and potential for accelerating development. Sichuan Xujiahe formation and upper
palaeozoic of Ordos basin are the realistic key exploration zones; Jurassic of Kuqa northern section, TuhaTaipei and the
south of Junggar basin are the next favorable exploration zones.
&lt;b&gt;Key Words&lt;/b&gt;: Tight sandstone; Accumulation theory; New Progress; Favorable zones.
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Resources potential and development prospect of large-area low permeability sandstone gas in Ordos basin
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Abstract: Ordos basin with rich gas resources is the second largest basin in China. Total gas resource in Ordos basin
is 151.6 trillion cubic meters. Of which, gas in Upper Paleozoic may be up to 100 trillion cubic meters accounting to 70%
of total gas resource. Exploration of low permeability to tight sandstone gas in multi-layer series of Upper Paleozic in
Ordos basin obtained great result. Several giant low permeability to tight sandstone gas fields have been found in recent
years, such as Wushenqi, Zizhou, Yulin, Shenmu etc. Sulige gas field has been proved to be the largest low permeability
to tight sandstone gas field in China, which shows the great exploration prospect of low permeability to tight sandstone
gas in Upper Paleozoic in Ordos basin. Now, people are care about low permeability to tight sandstone gas resource
and its exploration potential in Upper Paleozoic in Ordos basin. In this paper, based on the analysis of present petroleum
resource and exploration result, the author discussed resources potential and development prospect of large-area low
permeability sandstone gas in Ordos basin. The author proposed that low permeability to tight sandstone gas in Upper
Paleozoic in Ordos basin had the following characteristics. Coal-measure source rocks are wide spread and the
generation potential is great. Sand body of braided river delta in gentle slope of Craton distributes widely. Source rocks
and reservoir rocks are widely overlaying. Net system of pore and fractures formed the transporting system for gas.
Gas was near-source accumulated. Accumulation ratio is high. The author suggested that exploration potential of low
permeability to tight sandstone gas in Upper Paleozoic in Ordos basin is great. Upper Paleozoic in Ordos basin will be
the largest gas production province then. Keywords: Ordos basin; large-area; low permeability sandstone; exploration
potential

CNPC Research Institute of Petroleum Exploration & Development—Langfang; China; Tel: +86-13833690842,

Additional file

Extra information

 -

Presentation

Session

UMERIC

Oral presentation

Time

Presentation pref.

  /  /Date

Location



Abstract Registration No: 117

403                     IGRC 2014Conference

117

Zhang, Fudong

Recent progress in natural gas and new understanding of its position in clean energy in China
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&lt;b&gt;Abstract&lt;/b&gt;: Since the 21st century, the achievements of natural gas geological theory research and
exploration practice are very rich in China. Innovative understanding of natural gas accumulation is significant for natural
gas resource potential evaluation and exploration direction optimization. Natural gas accumulation is divided into three
types of source retention, proximal damping and far source storage. Source retention gathering mainly refers to
adsorbed gas and free gas without the mass migration, typical for Coalbed Methane and shale gas, with gas reservoir
aggregation coefficient of 10%-30% and reappraisal resource of about 100 trillion cubic meters. Proximal damping
gathering refers to the primary migration of natural gas directly into the adjacent reservoir, where natural gas is
preserved by reservoir capillary force and cap rock block, typical for proximal area tight gas, with aggregation coefficient
of 1% - 3%, and reappraisal resources of about 40 trillion cubic meters. Far source storage gathering refers to the
natural gas gathering after the secondary migration through the advantage passageway of fracture, unconformity
surface and etc., mainly for the traditional understanding of conventional gas reservoir, with reappraisal resource of
around 70 trillion cubic meters. At present, proximal damping type tight gas remaining resource is abundant and is the
most important target for proved reserve because of the matured exploration and development technology; far source
storage gathering, such as carbonatite and deep thrust structure, with wide distribution and large potential but low
degree of prospecting, will be the realistic exploration areas. Source retention, especially CBM and shale gas exploration
with abundant resource base, has new breakthrough recently, should be an important direction in the future. In the
recent 10 years, natural gas has opened the rich field and achieved a rapid growth of reserves and production, showing
a great E&P potential and also display a huge advantage in clean energy with a rapid utilization increasement in
petrochemical energy application, from 2% in 2000 to increase to 6% in 2013.
&lt;b&gt;Key words:&lt;/b&gt; China; Natural gas; accumulation type; New explore progress; Clean energy
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With worldwide LNG demand increasing rapidly, LNG liquefaction plants are a highly valued industry and liquefaction
process is the key process in the plants. Therefore a variety of thermodynamic cycles have been developed for natural
gas liquefaction to meet the requirements on high efficiency and operability, and large capacity. Recently, there has been
an increase in research and development of mid-small scale LNG plant and LNG-FPSO technologies. While onshore
base-load LNG facilities have traditionally focused on power efficiency as a key criterion for process design and
equipment selection, mid-small scale and offshore LNG facilities would require not only power efficiency but also their
compactness and CAPEX. A new natural gas liquefaction cycle, KSMR, is proposed in this paper. The structure of the
new cycle is based on the SMR (Single Mixed Refrigerant) liquefaction cycle which has a very simple structure. The
proposed liquefaction cycle has liquid-vapor separator to separate MR into HK (Heavy Key) and LK (Light Key)
components, and each key is compressed separately after the main cryogenic heat exchangers, and then mixed again
to make a single MR. The proposed cycle can be optimized using the temperature profiles in cryogenic heat exchanger
and compressor power using each separated compressor. There are two types of KSMR liquefaction cycles,
KSMR-PFHE (Plate Fin Heat Exchanger) and KSMR-SWHE (Spiral Wound Hear Exchanger) depending on its main
cryogenic heat exchanger. The proposed liquefaction cycle, KSMR, has a simple structure with high compactness and
power efficiency, therefore the proposed cycle could be suitable for not only mid-small scale LNG plant but also for the
LNG-FPSO liquefaction process.

KOGAS; Republic of Korea; Tel: , lsg0@naver.com

Additional file

Extra information

 -

Presentation

Session

UMERIC

Poster presentation

Time

Presentation pref.

  /  /Date

Location



Abstract Registration No: 120

403                     IGRC 2014Conference

120

Wei, Guoqi

Resource potential and development prospect of ancient carbonate gas in China
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&lt;b&gt;Abstract:&lt;/b&gt; Marine carbonate rock mainly distributes in Sichuan basin, Tarim basin and Huabei basin.
The ancient carbonate rock in this paper refers to the carbonate rock deposited in Ordovician and Pre- Ordovician.
Carbonate gas resource of Sinian to Ordovician in the three basins is about 95 trillion cubic meters. By the end of 2012,
the cumulative proven reserve of gas is 90.5 trillion cubic meters. Of which, gas of marine carbonate rock and ancient
carbonate rock (Sinian to Ordovician) are 27.3 trillion cubic meters and 10.7 trillion cubic meters. Proved rate of this
field is only about 11%. Exploration potential is great in this field.
Anatomy of geological conditions of typical giant carbonate rock gas field shows that ancient carbonate in China
possesses advanced gas pool forming conditions. (1) It develops giant long-term paleo uplift. All the discovered giant
carbonate gas fields are related with giant long-term paleo uplift. (2) It develops several source rocks. They are
sapropelic type source of middle-lower Cambrian formation and middle to upper Ordovician formation in Tarim basin,
sapropelic type source of lower Cambrian formation and Sinian Dengying and Doushantuo formation in Sichuan basin
and coal measure source rock of Carboniferous to Permian formation. Hydrocarbon-generating intensity is great (more
than 2 billion cubic meters per square kilometers). (3) It develops large-area solution pore high-quality reservoirs in
Sinian, Cambrian and Ordovician formation. Reservoir rock types include karst weathering crust reservoir (lower
Ordovician in Tarim basin, middle Ordovician in Ordos basin and Sinian formation in Sichuan basin), reef beach in the
margin of platform (upper Ordovician formation in Tarim basin) and dolomite of grain bank in restricted platform
(Cambrian longwangmiao formation in Sichuan basin) etc. (4) It develops effective transportation system such as
fracture (Ordovician gas pool of Tazhong?giant gas field and Hetianhe gas field in Tarim basin) and erosion channel
(weathering crust gas pool of Ordovician majiagou formation of Jingbian gas field in Ordos basin, Sinian gas pool of
Weiyuan giant gas field and Goshiti-Moxi gas field in Sichuan basin). (5) It develops good sealing formations such as
evaporate rock, mudstone and overpressure formation.
In a word, ancient carbonate in China possesses rich gas resource and advanced gas pool forming conditions.
Exploration rate is low in this field. In recent years, great breakthrough has been achieved in ancient carbonate such as
Sinian to lower Paleozoic formation of Leshan-Longnvsi in Sichuan basin, Ordovician formation of Tazhong-Gucheng in
Tarim basin and middle to lower Ordovician formation in Ordos basin etc. These achievements show that ancient
carbonate is of great exploration potential and development prospect.
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Evaluation on Environmental Performance
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&lt;b&gt;1. Introduction&lt;/b&gt;
Recently, residential CHP systems using gas engine or fuel cell have been introduced into the market for purpose of
energy conservation in Japan. Meanwhile, in Hokkaido as a cold region, energy consumption in the household sector is
about 1.5 times compared with the national average.
Under such circumstances, AISIN SEIKI Co., Ltd. and Hokkaido Gas Co., Ltd. developed a residential gas engine CHP
system “COREMO” optimized for cold regions and the system has been on sale since 2011.
&lt;b&gt;2. Features of&lt;/b&gt; &lt;b&gt;“&lt;/b&gt;&lt;b&gt;COREMO&lt;/b&gt;&lt;b&gt;”&lt;/b&gt;
COREMO has three good points compared with conventional residential gas engine CHP system. Firstly, it needs small
indoor space for installation. Secondly, it operates following residence's electricity demand, while conventional system
converts surplus electricity into heat. Thirdly, a high efficiency condensing boiler is used as backup.
The exhaust heat during the power generation is used only for heating in COREMO, while exhaust heat of general
system is used for hot-water supply. The engine operates only when heating is required and electricity demand is over a
certain value, so a hot-water tank for heat reserving which requires a large indoor space is unnecessary. This engine
operates following residence's electricity demand in order to keep high efficiency. When engine’s power generation is
insufficient, commercial power is used. Hot-water supply and heating that cannot be covered by engine’s exhaust heat
are supplied by a condensing boiler which has small-scale and high efficiency.
In the case of common residence in Sapporo which is the largest city in Hokkaido, COREMO reduces 40% of
purchased electricity and 1 ton of CO&lt;sub&gt;2&lt;/sub&gt; annually, and these introducing effects are better than
conventional type as previously reported in IGRC 2011.
&lt;b&gt;3. Improve points of the latest 2013 model COREMO&lt;/b&gt;
Heat generation efficiency at rated operation reaches 64.0%LHV increasing of 5.0 points from the previous system. The
dimension of the system is W700 x D400 x H1,018 and it achieves 22% volume downsizing.
Two useful functions have been added to the 2013 model COREMO. One is power supply during blackout. If blackout
occurs when COREMO is operating, it keeps generating and supplies electricity of 750W to the condensing boiler and
the emergency plug. The other is that exhaust heat is used to reheating the bath, so it operates even in summer. These
improvements reduce another 70 kg-CO&lt;sub&gt;2&lt;/sub&gt; emissions.
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Training is only effective when the results are used to ensure the continuity, transfer and renewal of key skills necessary
for the performance of companies in the oil and gas sector, as well as the promotion of new skills they will need to
future.
The evaluation of training works best when linked with other HR processes and integrated into a system of performance
management. Indeed, identification of performance targets related;to each business, each role according to its degree
of mastery will enable us to provide a program of training and skills development necessary to achieve the objectives.
Translation skills gaps in learning objectives will allow us to build an observable and measurable assessment of the
effects of training.
Effective training is a learning system designed based on the needs expressed, that is to say, the gap between the skills
and competencies acquired a role to a certain degree of mastery.
Assessment of learning and an important step in the transfer phase of learning outcomes in the workplace effect.
The manager must have a tool that will allow it to monitor the progress of skills of these employees through training, the
transfer of acquired in the workplace in order to increase their skills and performance have higher productivity.

SONATRACH; Algeria; Tel: +213 772135428, r_hakem@yahoo.fr

Additional file

Extra information

 -

Presentation

Session

UMERIC

Oral presentation

Time

Presentation pref.

  /  /Date

Location



Abstract Registration No: 123

403                     IGRC 2014Conference

123

Zomorodian, Roozbeh

New design of gas compressor stations: An approach to efficient and climate friendly gas transmission
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At the moment with about 70 compressor stations with about 5000MW installed capacity, Iran has the forth gas
transmission system in the world. IGEDC (Iran Gas Engineering and Development Company) as the biggest subsidiary
of the NIGC (National Iranian Gas Company) who is responsible for the construction of the compressor stations planed
to build about 70 new compressor stations within future 12 years. 
The stations are identical somehow as process point of view. In fact they are supposed to boost about 110MMSCMD
natural gas from about 970psia to about 1320psia. Each station comprises three in operation gas compressors
supporting by one standby unit. Based on a classic design and since the stations, normally, are located in remote area,
the gas compressors are driven by industrial gas turbines. To have efficient gas transmission system IGEDC advised to
construct future compressor stations according to combined cycle concept. Therefore instead of 3 in operation+1
standby gas turbine driven gas compressors, it was proposed to use 2 in operation gas turbine driven+1 in operation
steam turbine driven+1 standby gas turbine driven layout. In fact the flue gas heat of two in operation gas turbines is
recovered by HRSG and converted to IP and HP steam. The steam flows are expanded by a steam turbine that is
directly connected to the 3rd gas compressor. Therefore one gas compressor power is supplied by heat recovery
concept with no fuel that leads to about 30% fuel saving.
Oil Turbo energy Company (as the consultant of IGEDC) developed such a concept for ARSANJAN8 compressor
station. Although extensive steady and dynamic studies together with economic evaluations will be presented in the
paper but some main findings are as bellow:
New concept increase the compressor station cost from 100MUS$ to about 128MUS$.
Compared to classic design, the new concept leads to about 40MMSCM fuel gas saving and 8700 tones CO2 emission
reduction per annum. Such a saving is based on detailed simulation of the station performance month by month
considering the site condition.
The new proposed concept based station completely meet station process requirement during hot and cold days with
no limitation. It is handled by load sharing among gas compressors or supplementary firing in HRSG. 
 In case two gas turbines are out of service (only 1GT+1ST in operation) the ST driven unit still can operate in full load
with supplemental firing while the HRSG inlet gas temperature is in the acceptable range (less than 871°C).
Gas turbine driven gas compressors shall be equipped by hot recycle system with the fast response Antisurge valve
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Over the past 10 years a number of companies have been working at improvement of supersonic technologies of
natural and associated gas processing. During this period, technologies have evolved from a theoretical research and
laboratory experiments to a large industrial plants. Main principle, which lies at the basis of these technologies is target
components separation due to the deep gas cooling, achieved in a supersonic swirling gas flows. In such cooling
process, heavy fractions, contained in natural gas, are condensed, and condensate droplets are separated from the
gas due to the flow swirling.
In the world there are only 4 supersonic gas separation units, which are in currently operating, of which 3 were
started-up by ?NGO Engineering personnel. It is expected that our company will put into operation supersonic gas
separation units at 6 gas processing facilities in the near future.
The majority of currently operated industrial units of supersonic separation are designed for the gas treatment and for
LPG extraction. Heavy fractions, heavier than propane and water, are separated from the gas in these devices.
As compared to the existing low temperature processes of gas processing, in which the gas cooling is usually effected
by gas expansion in a Joule-Thomson valve or in turbo-expander, either by the use of chillers, supersonic separation
technology has the following advantages:
high reliability, caused by the absence of revolving mechanical parts,
high efficiency, associated with the capability of providing very low gas temperatures inside the supersonic device,
low operating expenses,
the ability of devices to operate without constant manned supervision.
High flow speeds in supersonic separation devices enables devices to be small in size. . Thus, at a gas flowrate of 100
MMSFD and a gas pressure of 100 bar, the supersonic separation device has a length of about 2 meters. This makes
the supersonic separation technology especially interesting for using on offshore platforms. A high reliability of these
devices, caused by the absence of rotating mechanical elements, will likely lead to a wide-scale application of these
technologies in a subsea production complex.
A significant progress was recently being made in the development of supersonic technology for the separation of acid
components (such as CO&lt;sub&gt;2&lt;/sub&gt; and H&lt;sub&gt;2&lt;/sub&gt;S) from natural gases. In this case, acid
components separation is carried out under the conditions, corresponding to the formation of
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At the moment with about 70 compressor stations with about 5000MW installed capacity, Iran has the forth gas
transmission system in the world. The earliest stations were constructed in 1960's by Russian turbo compressors on
the first trunk line (IGAT I) from south to north. After about 50 years operation, although the compressors and pipeline
are still in good situation but the driver (twin spool gas turbine) is degraded completely so that the power generation
efficiency has reached to about 18%. Such a poor efficiency driver has made the old stations inefficient indeed.
Also, NIGC has been developing the gas transmission system significantly within recent 16 years so that the
transmission capacity has reached from 70MMSCMD to about 700MMSCMD. Therefore some new stations have been
constructed beside the old ones. Such a layout is, in fact, an opportunity for energy integration. To do so, NIGC was
advised to replace the old drivers with variable speed electric motors and generate electricity using the exhaust flue gas
of the new station for the neighbor motors. Using such a concept the abnormal fuel gas consumption of the old station
reaches zero.
IGEDC as the biggest subsidiary of the NIGC who is responsible to construct grassroots or retrofit compressor
stations in Iran, granted a project to Oil Turbo Energy Company to investigate the potential of such a concept in the
existing stations. Although all existing stations were studied roughly but it was implemented on QAZVIN station complex
as the preferred case. It comprises one old and one new station in the same zone (QAZVIN STATION COMPLEX).
While the old one has been commissioned in 1968 the new one operation commenced in 2009. The old station
comprises 3 (2in operation + 1standby) NEVSKII equipment with up to 70MMSCMD. The current power generation
efficiency of the old station is up to 18%. The new station but equipped by 2+1 Siemens made turbo compressors with
the same maximum flow but about 34% efficiency. So, the old gas turbine replaced by the variable speed electric motors
and the steam power cycle has been designed based on the flue gas of the new station to generate about 14.7 MW net
power that is demand of the electric motor of the old station. Although the steady state performance and dynamic
behavior issues of the new complex is studied in the paper but the main concluding remarks are as bellow:
Such an integration needs about 71 MUS$ investment and leads to about 68MMSCM fuel gas saving per annum.
The old and new stations generation and demands are compatible for all normal monthly conditions.
For the sever case that only one GT is available in the new station, the downstream power cycle cannot supply all
demand of the old station electricity meaning connection to national electrical grid is advised
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The most significant energy development project, the South Pars field, produces about 44 percent of total natural gas in
Iran. Discovered in 1990 and located 62 miles offshore in the Persian Gulf, South Pars has a 24-phase development
scheme. Phases 1-10, which are in producing mode and are allocated for the domestic market for consumption and
reinjection for EOR.Produced water is the largest effluent discharge associated with South Pars offshore gas
production. The total volume of produced water effluent is expected to increase with future anticipated development of
offshore gas reserve. The environmental impact potentially caused by produced water is related to the fate and
transport of its individual components including organic and inorganic compounds (e.g., petroleum hydrocarbons, heavy
metals, nutrients, natural radionuclides) associated with the formation water and treating chemicals. Although produced
water discharges are associated with rapid dilution and low-to-trace levels of pollutants, the potential for cumulative toxic
effects under regional ocean currents warrants a need to assess the long-term risks to the marine ecosystems. In this
paper a mathematical modelling as an effective tool for the management of Persian Gulf operational platforms’ oily water
discharges has been developed. Two soft wares; MIKE 21/3 (DHI 2007) and Delft3D (Delft3D 2009) used for
predictions of ocean hydrodynamics; pollutant fate and transport in the far field; water quality and sediment processes.
Dispersion modeling of oil, which includes hydrodynamic model and qualitative water model from produced water which
has been done for a year for each discharge location within two layers of sea water layer which are mean sea water
layer and sea bottom layer showed oil concentration spreading at the depths of 7 m and 75 m in the range between
0.15-1.7 µg/L. In order to verify the accuracy of hydrodynamic, advection and diffusion model of oil dispersion and
average concentration, numerical results compared with experimental measurements and analytical model. Comparison
shows the model can satisfactory simulate the problem. Environmental Impact Factor (EIF), which is a management
tool based on environmental risk and hazard assessment has been calculated based on produced water chemical
characterization and has been used to identify the potentially most harmful discharges and to quantify the environmental
benefit of different options for reducing these. Risk assessment (DREAM, Doserelated Risk and Effect Assessment
Model, version1.7/2.0), based on the PEC/Predicted No Effect Concentration (PNEC) approach has been used for this
study. From laboratory results indicated that there is occurrence of ecological pressure within the aquatic area, but still
in moderate and stable condition, which means that it could be changed according to the surrounding environment.
Whereas, from DREAM model simulation about 9.53-10.12% of study area has impacted. For balancing the ecosystem
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&lt;b&gt;Abstract:&lt;/b&gt; In the Paleozoic, the marine shale was deposited in almost Yangtze region in the southern
China, which is very favorable for shale gas exploration. Recently the middle-upper Yangtze region has become a hot
spot for China's shale gas exploration. The organic-rich marine shale at the bottom Longmaxi distributes continually, with
moderate buried depth and stable tectonic setting, in which shale gas exploration has made an important breakthrough.
Many graptolites and much pyrite were deposited in the shale, indicating a reduction water environment for shale deposit
of continental shelf facies. According to the American shale gas screening experience, the Middle-Upper Yangtze marine
Longmaxi shale meets almost all the features for shale gas accumulation, but the exploration practice shows that the
shale gas reservoir is very different with different tectonic setting. The Longmaxi organic-rich shale spreads
continuously in space, but the gas content is discontinuous in some region. According to the tectonic reworking
characteristic, the Middle-Upper Yangtze region with Longmaxi shale is divided into the tectonic damage area, close to
the denuded area and tectonic stable area. Shale reservoir in the tectonic damage area is overpressure and high gas
content, and high initial gas rate was acquired in exploration. So the tectonic stable area is the most favorable area for
shale gas accumulation.
&lt;b&gt;Key Words:&lt;/b&gt; shale gas; pressure factor; over pressure; gas content; brittle mineral
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&lt;b&gt;Abstract&lt;/b&gt;&lt;b&gt;:&lt;/b&gt;Because of the gas pools with varied accumulation controlled factors, it
should be considered different key points in the process of Reserves estimation. These points and the applicable
reliable technologies are concluded in this paper based on the cases study on reserves estimation for different kind of
gas pools including structural pools, lithologic pools, stratigraphic pools and Structural-stratigraphic composite pools in
China. For gas pools controlled by structure, the key point is the confidence on the structure explanation, thus the fine
structural interpretation techniques are reliable means in such kind of pools reserves estimation. Gas pools controlled
by lithology distributions are commonly simple, and thus the key point is to improve the precision on the reservoir
prediction, and the techniques of seismic reservoir prediction can be considered as the preference with the help from
the drilled wells, which can increase the certainty of the prediction. And for stratigraphic gas pools, estimators should
take a conservative attitude in the reserves estimation work since this kind of pools are usually controlled by various
factors, and the top structures for these reservoir are usually very complicated in structure setting, geometrical form,
and the composition of the these kind of reservoirs are always including organic reef, volcanic and carbonate
weathering crust, it is hard to find a good analogous reservoir to use as well as a series of reliable technologies can be
suggested. For gas pools controlled by composited factors, the first step is to distinguish which one is the main factor
which controls the formation of the gas pool and what are the key points for such kind of pools in reserves estimation;
estimators should take very cautious way if a good analogous reservoir is not available.
&lt;b&gt;Key words:&lt;/b&gt; natural gas; proved reserves; estimation; key points and principles
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Abe, Takeshi
Sekiya, Katsunori

We have developed SAVER PRO Smart, a novel gas leak tester with a temperature compensation function. The tester
consists of two separate units: a pressure sensor unit and a tablet for memory and control functions. The two units can
transfer data and commands using Bluetooth technology. This product has three attractive features. The first feature is
the temperature compensation function, for which we received a technology award from The Japan Gas Association in
2012. The state of the art compensation algorithm effectively eliminates the influence of ambient temperature changes
when making sensitive pressure measurements. It is important to note that pressure drifts due to subtle ambient
temperature change may obscure pressure changes caused by a leak if no compensation is considered. For instance,
leak inspections carried out in late afternoon are often accompanied by a drop in ambient temperature, and the
temperature changes may result in faulty inspection results. In this situation, for instance, the quality of leak inspection
reliability can be significantly improved with SAVER PRO Smart. The second feature is ease of use. The seven-inch
tablet employed in the tester provides a handy and usable human-machine interface for users. Moreover, software
updates have become easier because of the tablet. Until now, it has been necessary to send such products to the
manufacturer for software updates. This product can perform updates by accessing a specified URL from a tablet as
well as a personal computer. The third feature is multiple sensor operation, in which one tablet can communicate with up
to five sensor units. This is especially effective for leak inspections in newly constructed apartments, because this
function makes it possible to perform gas leak testing of other rooms during the measurement time when gas leak
testing of one room is being performed, thus shortening the total working hours. With the above-mentioned novel
features, SAVER PRO Smart has greatly changed the image of gas leak testers in Japan. We are convinced that this
product will enable us to make a significant contribution to improving security and making work more efficient.
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Usually, the thermal energy is generated and used at an area where heat is in demand. Since 1970s, the regional
thermal energy use has been promoted through heat conduits as known as District Heating and Cooling. However, the
thermal energy is available only within the limited area that heat conduits can feed.Today, I’d like to introduce a system
called “Off-line thermal transport system” that enables longer-distance thermal transport by storing exhaust heat of
factories, etc. in cassettes and delivering them by tracks compared to on-line thermal transport with heat conduits.To
realize a smart community, the effort to improve energy-saving by regional energy use for total optimization is necessary
in addition to individual energy-saving for specific optimization.This project demonstrated the optimum delivery by off-line
thermal transport for the purpose of total energy efficiency improvement (total optimization) with using Energy
Management System (EMS). I’d like to report the obtained data and the result.
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It is estimated that diversification of the received LNG in Japan (such as importing Shale gas) gets underway. As the
result, importance and difficulty of the caloric management will increase because it will treat various LNG of calorific
value ranging high to low at LNG receiving terminal.
The calorific value is one of the most important factors in quality management of city gas because of Japanese
regulation. So we need to adjust calorific value by injecting LPG to meet the regulation.
Conventional method to measure calorific value, such as gas chromatography, needs to vaporize LNG, so that it
requires extra time for sampling, vaporization and analyze. This method is not suitable for controlling calorific value.
That’s why vibration method is widely used for this application which still needs time to vaporize.
This time we had been struggling to develop calorimeter which can measure calorific value of LNG directly without any
extra time for pretreatment.
For this development, we introduced coriolis meter to measure LNG calorific value. Originally, it can measure liquid
density, but the usage is limited to just normal temperature. In process of development, we tested this at our LNG
terminal tocorrect LNG density by using the result of this field test for low temperature application. Also we implemented
the function to convert calorific value from density.
It was confirmed that developed calorimeter has good performance. The maximum error that compared with gas
chromatography was 0.08MJ/m3N.
LNG calorific value regulation system by using real-time LNG calorimeter was installed at Osakagas Senboku LNG
terminal in 2012. This system is “Liquid (LNG) & Liquid (LPG)” calorific value regulator system that injects LPG to LNG
directly discharged by LNG pumps.
In this system, the calorific value is controlled by “FF (Feed Forward) control” which calculates quantity of necessary
LPG beforehand and “FB (Feed Back) control” which corrects a deviation the calorific value after the LPG injection.
The system was carried out a field run during commissioning as well as the simulation that assumed future acceptance
LNG diversification. In both cases, it was ensured a superior controllability.
This paper describes outline of our developed calorimeter and introduces LNG calorific value regulation system. 
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A Gas Heat Pump air conditioner (GHP) is the air-conditioning system that drives the compressor equipped in the
outdoor unit with the gas engine, and GHP has its advantages such as energy efficiency, low electric power
consumption and low running cost. So, 600,000 or more GHPs have been introduced in Japan.
After the Great East Japan Earthquake, there is growing concern about power shortage in Japan. And there is a
growing need for GHP which can supply air-conditioning and electricity in a blackout.
Then, we commercialized the GHP “Excel plus” (developed by Tokyo Gas, Toho Gas, Osaka Gas and Panasonic) in
2012 which can supply electricity to lighting or plug by a generator and a starter battery in a blackout.
Since we mount the generator in the Excel plus, it can generate a maximum of 3.95kW in the normal operation. About
1kW of generated output is used in the outdoor unit, and the surplus electricity is supplied to a power grid system. In a
blackout, Excel plus starts the engine by the starter battery, and it can supply air-conditioning and a maximum 3.5kW
power generation outputs. Therefore it makes a contribution to energy security.
Furthermore, we added “high power plus (manufactured by Aisin and Yanmar)” to the variation of the blackout start
GHP in 2013. In a blackout, High power plus manufactured by Aisin controls air-conditioning capability to 80% and
restricts air-conditioning function, thereby it can generate a maximum of 4.5kW.
In this paper, we introduce the blackout start GHP. In addition, we introduce the system which makes a further
contribution to energy security by using a LPG (Liquefied Petroleum Gas) air mixing unit if the power grid and the town
gas supply is stopped due to major disaster.
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&lt;b&gt;Abstract:&lt;/b&gt; Factors affecting the productivity of shale gas wells include reservoir conditions and
engineering conditions. The former mainly refers to rock properties (porosity, permeability, water saturation, pay
thickness, reservoir pressure, etc.), natural fractures and fluid properties. Engineering conditions consist of the well
structure, completion design, well placement, surface construction and construction conditions. In the current, under
the economic situation with low gas prices and the high cost of drilling and completion, well spacing optimization plays a
significant role in economic benefit and production cycle of development blocks. In this paper, based on analyzing the
factors affecting the shale gas well spacing optimization by using numerical simulation method, it is concluded that (1)
fracture half-length controls stimulated reservoir volume, so the longer the fracture half-length, the larger stimulated
reservoir volume. (2) the fracture interval has an important impact on the recovery, showing that the smaller fracture
interval, the higher recovery, but the too small fracture interval maybe reduce the economic efficiency. (3) when the
natural fracture is parallel to the hydraulic fracture, it will enlarge effective fracture area and have no effect on SRV and
the recovery, whereas they are intersected, the natural fracture will effectively improve the recovery and have few
influences on the well spacing. (4) the natural fracture do not significantly affect the well productivity at early production
stage, but the productivity index of well with natural fracture is much higher at medium to late production stage.
Therefore, the optimizing the shale gas well production and well spacing will reduce the waste of well drilling, which has
an important impact on well placement.
&lt;b&gt;Keywords:&lt;/b&gt; shale gas well; well spacing; fracture; recovery
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Development of a Highly Efficient Immersion Burner for Aluminum Holding Furnaces
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Toho Gas Co., Ltd. developed a highly efficient immersion burner (Gas Immersion Heater: GIH) that saves energy and
reduces CO&lt;sub&gt;2&lt;/sub&gt; emissions of holding furnaces used in the molding process of aluminum parts.
1. Immersion Heating
Immersion heating is widely used to heat molten metal in an aluminum holding furnace. Immersion heating is one of
methods that indirectly heats molten metal. In that process, a heat-transfer tube is immersed in molten metal and heated
by a heat source (burner or electric heater) installed there inside. This heating approach is advantageous because it is
highly efficient and produces high quality molten metal.
In immersion heating, there are upper and under immersion configurations. In the case of upper immersion, the heat
transfer tubes are installed vertically from the ceiling of the furnace. On the other hand, in under immersion, the tubes
are installed horizontally from the side of the furnace. Under immersion has the said advantages of high efficiency and
high quality molten metal, but there has a problem in that high temperature molten metal has the potential to leak out of
the furnace if the tube is by chance cracked, so safety measures are necessary.
We, therefore, developed a highly efficient immersion burner with no risk of molten metal leaks in under immersion. It is
highly competitive with existing burners and electric heaters in terms of energy-savings and a reduction in
CO&lt;sub&gt;2&lt;/sub&gt; emissions.
2. Features of the GIH
The GIH has a heat exchanging structure in the burner body. This enables exhaust heat to preheat combustion air, so
high efficiency is achieved, which translates into energy and CO&lt;sub&gt;2&lt;/sub&gt; reductions.
We also adopted newly developed surface combustion technology with nozzle mixing in the burner nozzle of the GIH.
The surface combustion technology prevents fast burning around the nozzle and creates a lower temperature, longer
flame (slow burning) than conventional burners by separately dispersing combustion air and fuel gas to the nozzle
surface. Owing to this technology, a long service-life of the heat transfer tube is expected, because the surface
temperature of the tube is uniform and this prevents local heating. Furthermore, in traditional surface combustion
technology with premixing, it is difficult to preheat combustion air, but with nozzle mixing, high temperature preheating is
possible because fuel gas and combustion air are mixed on the nozzle surface.
Additionally, to use this burner in under immersion, we developed a filter structure using a metal fiber that prevents
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Numerical Analysis on Pressure Oscillation and Attenuation Process inside Pipelines to Achieve Early Gas
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Numerical simulation was conducted to understand the behavior of pressure oscillations inside pipelines. The pipeline
network where Tokyo Gas supplies natural gas is divided into about 1100 independent small blocks. Pressure inside
each block is constantly monitored and kept below 2.5 kPaG by pressure governors. When a major earthquake occurs,
gas meters and pressure governors are designed to interrupt the natural gas supply automatically in order to prevent
secondary disasters. Gas leaks can be identified by checking the existence of decrease in this monitored pressure.
However, when the pressure governors and the gas meters at the end of the pipelines shut off suddenly, pressure
oscillations occur because of the compressibility and the inertia of the flow. This makes it difficult to check the behavior
of the monitored pressure, and the judgment of the gas supply recovery is suspended until the oscillation attenuates
sufficiently. To understand the pressure oscillation behavior, one-dimensional numerical simulation for the flow in the
pipeline network with different geometries was conducted. The analysis was carried out in two phases, which are the
simulation for the simple straight tube to confirm the availability of simulation technique and the simulation to investigate
the pressure oscillation behavior for the actual complex network.
In the first phase, experiments with a long straight tube with valves at both ends representing a pressure governor and
a gas meter were performed. These two valves were closed suddenly to create a pressure oscillation. Simulations were
conducted under the same conditions as experiments. Repetitive reflections of expansion and compression waves at
the end of the tube were observed, which developed into pressure oscillations. The pressure amplitude, the overall
waveform, and the duration time of oscillation from the simulation results gave close agreement with those of the
experiments. This implies that the behavior of the pressure oscillation inside the large pipeline network can be
reproduced by the numerical simulation.
In the second phase, simulation models including branches and gas meters composed of 200 actual pipeline networks
were constructed. The steady state flow was calculated based on the real gas consumption data. After the steady state
was calculated, all the gas meters and the pressure governors were shut off at the same time. The results showed that,
in most cases, the duration time of the pressure oscillation after the interruption of natural gas supply was less than 600
seconds, which indicates the monitored pressure decrease after 600 seconds may be due to gas leaks. They also
showed that, although the obtained pressure oscillation curve was similar to that for the straight tube, the duration time
revealed a positive correlation with the average diameter of the pipes in the network. This could lead to the prediction of
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Mathematical modeling of liquid-liquid extraction in packed and pulsed packed column for LPG sweetening
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A mathematical model was developed for conventional packed bed extraction column of mercaptan removal from liquid
propane. The conventional unit is extraction column of LPG sweetening unit of South Pars Gas Complex. Extraction
column is filled with Pall rings structured packing where mercaptan is extracted from continuous (organic) phase to
dispersed (aqueous) phase accompanied by a chemical reaction in propane-mercaptan-caustic system. Mathematical
model was compared with experimental data and it was concluded that the simulated model corresponds to
experimental data. The developed model was also compared with pulsed packed column as a result of more mass
transfer in this configuration. All important hydrodynamic parameters such as hold up, flooding velocity and continuous
and dispersed phases flow rates where studied together with the effect of chemical reaction on increasing mass
transfer. Mass transfer depends mainly on contact interfacial area between continuous and dispersed phases which
increases with dispersed phase hold up and lower droplets size. However, hold up increases with pulse intensity in
pulsed column and more mass transfer of mercaptan will occur in this case. In the bottomn of column driving force for
mass transfer is low and the effect of reaction will become more important. The work was supported financially by
SPGC company.
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Carbonic anhydrases (CAs) contain one zinc cation as a cofactor that convert carbon dioxide to the bicarbonate ion. In
the present study we have extended our investigations of carbonic anhydrase catalytic cycle with the model system
[(His)&lt;sub&gt;3&lt;/sub&gt; Co(II)OH]&lt;sup&gt;+&lt;/sup&gt; (active form of the enzyme ),
[(His)&lt;sub&gt;3&lt;/sub&gt; Co(II) H&lt;sub&gt;2&lt;/sub&gt;O]&lt;sup&gt;2+&lt;/sup&gt; (inactive form of the enzyme )
and CO&lt;sub&gt;2&lt;/sub&gt; from the kinetic and thermodynamic points of view. Two lindskog and lipscope
mechanisms are possible for the catalytic cycle. The cobalt bound hydroxide ion initiates the hydrolysis by a nucleophilic
attaches on CO&lt;sub&gt;2&lt;/sub&gt; molecule. According to Lindskog mechanism (rotation mechanism) the
[(His)&lt;sub&gt;3&lt;/sub&gt; Co(II)OH]&lt;sup&gt;+&lt;/sup&gt;/CO&lt;sub&gt;2&lt;/sub&gt; complex converted to the
product by passing through a transition state (Ts1) and an intermediate . In the following step, the water molecule
displaces the produced bicarbonate. While in Lipscomb mechanism, the different transition state (TS2) has been
produced by the proton shift between the two oxygen atoms, which is converted to the same intermediate in Lindskog
mechanism. As the electronic configuration of the cobalt cation has an open shell, two spin multiplicities including high
spin(S=3/2) and low spin (S=1/2) states are possible. Our calculated results indicate that high spin state is about 3.5
kcal/mol more stable than low spin state. All quantum mechanical calculation have been carried out using unrestricted
UB3LYP method and 6-31G* basis set employing Gaussian 2009 program.
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The purpose of this project is to evaluate technical parameters involved on coffee bean roasting process in order to
optimize the roaster operation, reducing gas consumption at the same time meeting environmental concerns. There are
many parameters to be mitigated and optimized without changing the coffee characteristics as proposed by the
producer in terms of taste and smelling. Basically a coffee roaster is composed by: air heat generator; furnace; air
circulation system; drum; control system; dampers; and in some cases a specific after burner system.
Heated air goes into the drum from a combustion system while it rotates continuously to grant roast process uniformity.
The intensity of the bean heating and batch time depends on the taste and the smell pre-defined by the degree of
roasting. A key process called “&lt;i&gt;cooling”&lt;/i&gt; which consist in injecting cold water directly to the bean to
interrupt temperature growth inside the bean and finish the process. The contact with cold water and hot bean generate
great amount of smoke which have to be incinerated before being drive out through a chimney. 
The amount of energy spent to incinerate the smoke is said to be higher than the energy spent to roast the bean. As
long as the amount of smoke from cooling step is optimized, it can lead to significantly energy saving, and therefore
reduction of roasting cycle time per batch.
This project will present a study case from an important coffee manufacturer in Brazil which uses natural gas as fuel,
detailing initial condition, optimizations and implementations on after burn system emphasizing overall results. A handy
guide will list 8 measures to optimize a coffee roasting process.
Coffee roasting is a common application in all parts of the world. Some countries in Europe are known as the largest
consumption per capita, but in global analysis, Brazil and USA are in the top of the ranking as the largest consumers in
the world.
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&lt;b&gt;The results of using the stored energy in the gas stream for odorizing&lt;/b&gt;
arsalan nazemi &lt;sup&gt;a&lt;/sup&gt; & Amir safavian &lt;sup&gt;b&lt;/sup&gt; & Elham shahedi
&lt;sup&gt;c&lt;/sup&gt;
&lt;i&gt;&lt;sup&gt;a&lt;/sup&gt;&lt;/i&gt;&lt;i&gt; gas distribution Engineer Fars gas.co&lt;/i&gt;
&lt;i&gt;Arsalannazemi@gmail.com&lt;/i&gt;
&lt;i&gt;&lt;sup&gt;b&lt;/sup&gt;&lt;/i&gt; &lt;i&gt;gas distribution Engineer Fars gas.co&lt;/i&gt;
&lt;i&gt;Amir1983safavian@yahoo.com&lt;/i&gt;
&lt;i&gt;&lt;sup&gt;C&lt;/sup&gt;&lt;/i&gt; &lt;i&gt;Instrumentation engineer&lt;/i&gt;
&lt;i&gt;Elham.shahedi@yahoo.com&lt;/i&gt;
&lt;i&gt; &lt;/i&gt;
&lt;i&gt; &lt;/i&gt;
&lt;b&gt;Abstract&lt;/b&gt;
&lt;b&gt;&lt;i&gt;Background and rationale:&lt;/i&gt;&lt;/b&gt; Gas odorizing is to help detecting leakage of intrinsically
odorless natural gas. Natural gas leakage may lead to catastrophic damages and even mortality in both urban and
industrial environments. Current natural gas odorizers are composed of a vessel from which the odorizing material is
injected to the pipe. Regarding the pressure gradient between the vessel and the line (~250Psi), a significant amount of
energy is required for this purpose. Electric pumps are currently used to provide the energy for injection of odorizer
material. Electric pumps are however expensive (2,000 to 3,000 dollars), inaccessible because of sanctions (against
our country) and require high maintenance expenses. Elimination of electric machines in the process of natural gas
odorizing at CGS (City Gate Station) stations may lead to less maintenance expenses, increased safety, and decreased
odorant consumption and less complex injection systems. This may also facilitate employing green energies. In this
study, a novel odorizing technique has been developed and applied which eliminates the need for electric machines.
Using this technique, required injection energy is directly received from gas flow energy prior to the pressure drop
stage.
&lt;b&gt;Methods:&lt;/b&gt; actually there care two kind of odorizer s using in the NIGC gas stations: Bypass and
Injection model the bypass model can’t use in station with capacity mare than 10,000 Sm3/h (according to IGS-PM (100)
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Polyethylene gas pipes are lightweight, non-corrosive, easy to install using heat fusion, and superior against
earthquakes.
Therefore, in addition to the traditional steel and cast iron pipes, polyethylene gas pipes have been used in Japan since
1982.
Over the years, the usage of polyethylene pipes has increased, and about 40% (as of the end of 2011) of the gas pipes
used in Japan are polyethylene pipes.
Our service pipes that supply gases to our customers branch off from an EF tapping tee.
When our customers rebuild their houses, the existing service pipes may need to be removed in order to accommodate
a new route.
In that case, the EF tapping tee for branching the service pipes is unnecessary.
If an EF tapping tee is removed, it needs to be cut from the main pipe and a bypass pipe will have to be installed in order
to continue to supply the gas.
Since the removal of the existing service pipes is expensive and time-consuming, many EF tapping tees are left under
the ground even after the removal of the service pipes.
This will increase the chance of gas pipe damages during underground construction.
Therefore, in order to avoid gas pipe damages, we developed a method to eliminate unnecessary EF tapping tees
without cutting the main pipe.
We named this the Tokkiless Method.
The Tokkiless method solves the problem caused by EF tapping tees left underground.
This method has the following features:
(1)MINIMZING THE NUMBERS
This method cuts down the protrusion caused by the unnecessary EF tapping tee left underground. This helps to
remove but 2cm of the tapping tee protruding form the main pipe.
(2)QUICK AND EASY
The tool used during this process is simple and light. The work doesn't require any special technique or skill, and can be
easily completed by anyone in about 15 minutes.
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The maintenance of the gas pipeline system is very important for the gas suppliers. In Japan, old steel and cast iron
pipes are frequently constructed into polyethylene.
Recently in urban areas, time distribution for plumbing and environmental preservation have been severely restricted.
Work hours required to cut buried pipes have been reduced, and for that reason, accurate results are required.
There are two kinds of pipe-cutting equipment used in Japan.
One of the pipe-cutting equipment is the manual rotary pipe cutter. This tool is able to precisely cut only the wall
thickness of the pipe by using a rotating blade. However, the cutting requires time.
The second tool is the automatic saw cutter. This pipe cutter cannot cut pipes that have been subjected to bending
stress due to earth pressure. As a result, the saw cutter will stop at the point in which the pipe has undergone bending
stress.
The newly developed “Ultra High-Speed Cutter” consists of the hydraulic cutting unit, driving unit, fixed guide, and the
fixed chain. The fixed guide and chain are specifically required for each equipment diameter. The other units can be
commonly used throughout all of the equipment.
The power source for the hydraulic method is supplied from the hydraulic power unit, also known as the self-driven
backhoe.
This new technology is designed to precisely cut only the thickness of the pipe by moving the cutter along the rim in a
circular motion. The tool can cut steel and cast iron pipes with an outer diameter of 165mm to 330mm. In addition, the
“Ultra High-Speed Cutter” is capable of cutting pipes that have been subjected to bending stress from earth pressure.
The cutting mechanism is as follows:The end mill of the hydraulic cutting unit rotates around the pipe along the fixed
guide, while only cutting the wall thickness of the pipe.
By using the drill-shaped end mill as cutting tool, it is able to perform without being trapped in stress folds of pipes that
have been subjected to bending stress from earth pressure. It can also accomplish this task under a very short cutting
time.
In fact, the cutting time is about 5 minutes.
The “Ultra High-Speed Cutter” can also be used for bevel cut of welding, and longitudinal cutting. In addition, branch
construction can be done using the newly installed polyethylene pipes to the steel and cast iron pipes.
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Commercial kitchens in Japan are smaller in comparison to those in Europe and North America, and are the areas in
which kitchen equipment with high heat loads are concentrated. In particular, kitchens using gas are considered in
general to be hot and harsh environments, and this is the main reason why we are now seeing a shift to all-electric
kitchens.
Japanese gas companies have been working on the development and installation of “&lt;i&gt;Suzuchu&lt;/i&gt;” (Cool
Kitchen) concepts using low radiant heat equipment to reduce the effects of heat generated by cooking equipment on
the internal environment.
The construction industry in Japan tends to place a low priority on commercial kitchens within the entire structure of the
building and no proper kitchen design methods have been established. This has led to many cases in which planning of
kitchens is not appropriately conducted and the kitchen environment deteriorates, especially during the high-heat,
high-humidity period in summer, because of the heat and steam generated by cooking equipment spreading throughout
the area. This may result in health problems in the people preparing food, a reduction in worker retention rates, and
worsening levels of food hygiene. Also, because air-conditioners and ventilators are used to dispose of the heat and
steam from kitchens, energy consumption increases unnecessarily.
Recently there has been a need to reduce electricity consumption during peak hours owing to global warming, and since
the Great East Japan Earthquake, the awareness with regard to hygiene and labor environments is increasing, and
because of these factors awareness with regard to kitchens is also beginning to change. It is now thought to be
extremely important to not only establish measures for cooking equipment, but to also actively adopt initiatives in finding
solutions for ventilation methods, such as through the establishment of design methods and systems that are best
suited to Japan’s kitchens.
One of these initiatives is the development of a Ventilation Control System. This system detects the operational status of
cooking equipment using heat sensors, etc. installed in the hood, and reduces the volume of ventilation in the hood
above the cooking equipment when it is not being used. This enables the power for fan operation and the load on
air-conditioning to be reduced while maintaining a comfortable environment within the kitchen. In order to ensure that
this system becomes widespread throughout Japan, the entire configuration is simplified so that the system can be
merchandized as a package, and specifications in which the installation method is simple and the system can be
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Tsubakihara, Noboru
Takagi, Satoshi

Osaka Gas Co., LTD. has been developing some reforming processes for hydrogen production using catalyst since
1960s. We developed and commercialized hydrogen gas generators using city gas in 1980s by using Osaka Gas’s
original catalyst technology, burner technology and gas purification technology through the activities. In 1990s, we
produced hydrogen generation plants named “OGHH” (Osaka Gas High-purity Hydrogen) having from 100
Nm&lt;sup&gt;3&lt;/sup&gt;/h to 1600Nm&lt;sup&gt;3&lt;/sup&gt;/h of hydrogen generation capacity. Then we have
produced “HYSERVE-30” having 30 Nm&lt;sup&gt;3&lt;/sup&gt;/h of hydrogen generation capacity, “HYSERVE-100”
having 100 Nm&lt;sup&gt;3&lt;/sup&gt;/h of hydrogen generation capacity since 2000s. A lot of HYSERVE units have
been already installed in Japan and abroad for industrial applications and demonstration of hydrogen filling stations. We
have also produced “HYSERVE-30 LPG” that generates hydrogen using LPG, and we are developing “HYSERVE-100
LPG” now. The HYSERVE series are aiming at more compact and cost effective than conventional hydrogen generation
plants and realizing the world leading reforming efficiency. The HYSERVE series can be operated easily to produce pure
hydrogen gas (purity: more than 99.999%). In addition, the HYSERVE series can restart at short times and reduce
standby fuel consumption by warm stand-by operation with hydrogen circulating while it stops generating hydrogen. In
Japan, fuel cell vehicles are planned to be sold to the public in 2015. And so the demand for fuel cell vehicle’s hydrogen
filling station is expected to increase. However, hydrogen generation ability of conventional HYSERVEs may be
insufficient to cover the demand when fuel cell vehicles are widely prevalent. Our new product “HYSERVE-300” having
300 Nm&lt;sup&gt;3&lt;/sup&gt;/h of hydrogen generation capacity has been just completed the development by Osaka
Gas to meet a demand of commercial-scale hydrogen filling stations for fuel cell vehicles. The development of
“HYSERVE-300” is based on following concept; further downsizing, reducing construction cost, higher reforming
efficiency. We achieved 42% reduction of footprint, 50% reduction of construction cost with “HYSERVE-300” compared
to the case of installing three HYSERVE-100 units by scale-up of the unit, adopting compact heat exchanger etc. And we
also achieved 11% improvement of reforming efficiency with “HYSERVE-300” compared to HYSERVE-100 by achieving
development of advanced reformer furnace, enhancement of waste heat recovery and developing of vacuum
regenerative PSA. We conducted an evaluation test for a pilot unit having 300 Nm&lt;sup&gt;3&lt;/sup&gt;/h of the same
capacity as an actual product and obtained excellent results in hydrogen generation capacity, hydrogen purity and
production efficiency. Then Osaka Gas released an announcement about the “HYSERVE-300”on a commercial basis in
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1. Outline
 Tokyo Gas has developed new desulfurizers for a fuel processing system of the residential fuel cell,
ENE-FARM&lt;sup&gt;TM&lt;/sup&gt;. Sulfur compounds in city gas have to be removed before introduction to a fuel
processor, because they degrade the activity of catalysts used in the fuel processor. We have already developed a
high-performance desulfurizer using a zeolite-base material that can easily remove trace amount of sulfur compounds,
and optimized the desulfurizing agent to adapt it to the gas odorant (TBM : tertiary-butylmercaptan) and other sulfur
compounds included in the city gas supplied by Tokyo Gas. Recently, we have been concentrating on reducing the cost
of the desulfurizer and modified it. Our new idea is replacing some part of the expensive desulfurizing agent with
low-cost composites comprised of oxides and activated carbons and it can reduce the desulfurizer cost.
2. Configuration of the novel desulfurizer
 The concept of the new desulfurizer is how to adsorb TBM and how reduce the amount of the precious zeolite. The
new desulfurizer can increase the adsorption performance of TBM through its dimerization reaction. The desulfurizer
comprises three kinds of adsorbents: transition metal oxides, activated carbons, and Ag-exchanged zeolite which we
conventionally employ. Firstly the metal oxide dimerizes TBM and then the activated carbon adsorbs dimerized TBM.
Finally the Ag-exchanged zeolite removes trace amount of sulfur compounds as impurities. Thus this desulfurizer is able
to largely reduce the volume of the expensive zeolite.
3. Cost estimation of the novel desulfurizer
 We evaluated the adsorption performance of the present desulfurizer under actual operating conditions and revealed
that the combination of metal oxides and the activated carbons can adsorb TBM over 5 times better than the
conventional expensive Ag-exchanged zeolite. By applying this novel desulfurizer to
ENE-FARM&lt;sup&gt;TM&lt;/sup&gt;, it is expected that 80% of the material cost can be reduced.
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Estimation of Corrosion Protection Condition on Buried Steel Pipeline under Cathodic Protection with IR-free
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Buried steel pipelines are protected from corrosion by insulating coating. When there is a coating defect called holiday
on the pipeline, corrosion is occurred at the holiday, especially by direct current (DC) interference from railway in urban
area. Therefore, cathodic protection (CP) is usually applied in addition to the insulating coating to buried steel pipelines.
 On the other hand, alternating current (AC) corrosion has been caused in many countries since the mid-1980s,
although the corrosion protective potential is achieved at the pipeline under CP. Corrosion protection criterion to prevent
from AC corrosion is described in DIN 50 925 (1992) and ISO 15589-1 (2003). These criteria consist of the AC current
density and/or DC current density at a coupon. However, there is a possibility that the current density to keep from
corrosion is different owing to an environment around the buried pipeline. Consequently, in AC corrosion, the
management by the potential such as the corrosion protective potential under CP is desired.
 In the present work, IR-free probe with a steel coupon as a simulated holiday has been developed to estimate the
condition of corrosion protection from DC and/or AC interference at buried steel pipelines under CP. This probe is
constructed to measure the IR-free potential of the coupon easily without the current interrupt method and the
expensive instruments. With this IR-free probe, laboratory and field test results have indicated that the IR-free potential
can estimate the risk of AC corrosion under CP. That is, AC corrosion has resulted not to cause when the
peak-potential, which means the noblest value of IR-free potential wave, is below -0.85V vs
Cu/CuSO&lt;sub&gt;4&lt;/sub&gt;. In addition, corrosion rate has resulted to achieve below 0.01 mm a year when the
peak-potential is over 100 mV less noble than the free corrosion potential of the IR-free probe.
 Furthermore, many field test results have indicated that the IR-free probe provides useful data for the estimation of the
corrosion protection conditions under DC stray current.
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The demand for better amenities such as an air conditioning system that can control not only the temperature but also
the humidity has been increasing following an improvement in residential airtightness. To cater to these demands, a
multifunctional residential-use desiccant ventilator unit that can be used all-day and all-year round has been designed.
This ventilator unit consists of two desiccant elements, two heat exchangers, a hot-water coil and two fans. Hot water
generated from a gas cogeneration system or a gas boiler system is used as a heat source. The greatest feature of this
unit is that it can supply cool air to residential spaces. The principle behind our desiccant air-cooling system is as
follows: (1) outside air is sufficiently dehumidified using 1st and 2nd desiccant elements that adsorb/desorb the humidity
in the air, (2) 1st desiccant element is revived by the dehumidified air (the humidity adsorbed by the element is
vaporized), and (3) air-cooling is performed by using the heat of vaporization generated in step 2. Since this system
performs air-cooling using the humidity in the air, it does not require the additional installation of such as water piping and
electric cooling devices. Though outside air dehumidified by 1st and 2nd desiccant elements rise in temperature due to
exothermal reaction, they are cooled by another outside air in 1st heat exchanger and by room air in 2nd heat
exchanger, respectively. 2nd desiccant element is regenerated by room air warmed in the hot-water coil. Besides
supplying cool air, this ventilator has humidification and dehumidification functions. In order to realize this unit, we
manufactured a residential-use prototype. The desiccant element is in the shape of a rotor. The rotor consists mainly of
a polymer material that possesses a high hygroscopicity and can dehumidify at low temperatures. This hygroscopic
material based on a nano-controlled sodium polyacrylate (PAS) series instead of the conventional desiccants such as
silica gel or zeolite has been developed and used. The heat exchangers are static-type sensible heat exchangers
formed of the corrugated aluminum plates. The size of the prepared heat exchanger is selected such that a temperature
exchange rate of 70 to 80% can be achieved at an air capacity of 120 m&lt;sup&gt;3&lt;/sup&gt;/h. The performance of
the prototype unit is measured in the constant-temperature and constant-humidity test room controlled to a summer
environment: outside air temperature of 28-35°C, outside air humidity of 40-70%RH, room air temperature of 26-32°C,
room air humidity of 50%RH; ventilation volume of 120 m&lt;sup&gt;3&lt;/sup&gt;/h, and a temperature of hot water of
75°C. The test result shows that the prototype unit can supply the flow having a temperature of 8-12 degrees lower than
that of outside air. The temperature of the supply air depends on the absolute humidity of outside air. This is because the
amount of moisture absorbed or desorbed by the desiccant rotor for cooling increases with the absolute humidity of the
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In Japan, some manufacturers have commercialized Solid Oxide Fuel Cell (SOFC) Combined Heat and Power systems
(CHP) for household use since 2011; however, they have been slow in developing the system for commercial use,
because of the technical challenges with regard to augmentation of the power output. We, the Toho Gas Co., Ltd., aim
to commercialize SOFC as a city gas CHP in commercial use, in the aftermath of gas engine CHP and gas turbine CHP,
especially in the relatively small-scale (under 10kW) market in which the use of city gas CHP systems isn’t widespread.
SOFC CHP systems are widely expected to gain a significant competitive advantage in such a market, which includes
many consumers who do not have enough heat on demand, because we can construct high-efficiency SOFC systems
(over 50% LHV) in a small size.
 We have been developing cells, stacks and systems of SOFC, examining the possibility of commercialization of SOFC
as CHP in commercial use, by manufacturing and evaluating the prototype SOFC CHP: for example, a 1kW CHP in
"The 2005 World Exposition", Aichi Japan and a 5kW CHP in 2011. One of the great challenges for the SOFC industry is
durability enhancement of the systems. Especially in our case, it is indicated that the primary cause of SOFC
degradation is physical damage to cells in long-term operation and the stresses of the thermal cycle, for example,
electrode de-lamination by inadequacy of adhesive strength and cell cracking due to heat stress.
 In this paper, we report the results of our deliberations concerning the manufacturing process of our cells, which
increases the electrode adhesive strength of the cells, with a view to preventing cell degradation posed by electrode
de-lamination. Planar-type cells, which we also produce, are fabricated by lamination and calcination of ceramic layers
and their electrode adhesive strength becomes stronger as a result of the higher calcination temperature. However, the
electrical performance of our cells decreases when the calcination temperature is extremely high. Therefore, we need to
determine the most suitable (highest possible) temperature which improves the electrode adhesive strength, without
decreasing performance.
 In order to achieve this, we fabricated small button cells by calcining them at several temperatures (850 to1250?), and
narrowed down the adequate calcination temperatures to a range of 1000 to1150? which yielded cells that have both
good electrical performance and adhesive strength, evaluated by means of their electrical performance, the adhesive
strength and the observation of interfacial microscopic structure. After this, we fabricated single cells that were sized for
installing onto our stacks and we evaluated the degradation rate in long-term operation. These experiments suggest that
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A semiconductor type gas sensor is well known for its high sensitivity for combustible gases, and it can detect low
concentration level of those in a few ppm order. Various semiconductor type gas sensors are widely used in the
detection of gas leakage, and accepted by many countries. Another semiconductor type gas sensor is extremely high
sensitive for odorants contained in city gas, such as THT(tetrahydrothiophene), DMS(dimethyl sulfide),
TBM(tertiary-butylmercaptan) and cyclohexene. We developed new type of gas chromatography machine (the name of
this GC: XG-100) using semiconductor type gas sensor as its detector for measuring those odorants. The GC is
designed to use in the purpose of identifying whether the gas detected by detector is from leakage of underground
pipeline of supplying town gas or naturally-generating one. The GC can selectively detect very low concentration level of
those odorants. For example, it can detect THT in the level of 10ppb without sample enrichment. While measuring of
methane, ethane and propane in the leakage gas is good way for identifying gas species. Also measuring of odorants
gives conclusive evidence of its source. Many gas companies in Japan use the GC as gas identification machine.
Some gas companies in Japan provide pure methane with odorant as town gas. In such case, odorant is the only clue
to identify the sources. In addition, changing the semiconductor type gas sensor to lower sensitive one, the GC can
easily measure the concentration of odorants in ppm level to control initial odorant mixture level setting at the gasholder.
The GC uses ambient air as carrier gas and there is no need such highly pressured cylinder gases of N2, He and H2,
indispensable for normal GC system. Since, the GC uses the semiconductor type gas sensor, it is portable. The weight
is only (10kg), small in size (W240mm×H190mm×D390mm), and the normal power consumption is as low as 35W. A
man can easily carry it by one hand and use it as on-site measurement machine. The operation of the GC is simply
done by injecting sample of 5-10mL into machine, it automatically identifies and determines the gas species and the
concentration in the sample.
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Since energy prices in Japan have been soaring after the Great East Japan Earthquake but energy consumption
particularly in the consumer sector has been increasing annually, energy saving in the buildings is strongly required.
Energy saving in large scale buildings has almost been achieved by installing the building automation system and
preparing operators' education. Although energy saving in small-medium scale buildings has not been progressing yet, it
has just been started by using a large variety of building energy management system (BEMS) for small-medium scale
buildings which have been developed and would come into market in recent years.
In small-medium scale buildings in Japan, many gas engine driven heat pumps (GHP) are installed along with electric
driven heat pumps (EHP) as individual air conditioning systems. GHP is high efficiency, low electric power consumption
and low running cost air-conditioning system, and has been installed more than 600,000 units since 1985. Lately, a new
type of GHP called “GHP XAIR” has been developed. The GHP XAIR has top class annual performance factor (APF)
and has the function called “Energy-Saving Operation” which can decrease energy consumption by an average of
around 20% without degradation of comfortableness as compared with general operation.
In addition to installing the GHP XAIR, a new BEMS called "Rakusho BEMS" have been developed to promote energy
saving in small-medium scale buildings. Rakusho BEMS can control not only electrical facilities such as EHP, lighting
and ventilation, but also gas facilities such as GHP and micro CHP. It can also visualize gas and electricity consumption,
and calculate the amount of energy demand in advance. Furthermore it can analyze all measured data stored in the
cloud server and provide useful energy consulting services to the users of the buildings without energy management
experts.
The Rakusho BEMS has remarkable features as follows;
– It can connect and communicate with GHP XAIR, and makes it possible to achieve larger energy saving of about 20%
by using additional variety function such as Predicted Mean Vote (PMV) control and schedule control.
– It also has the effect of electricity power saving by EHP control and ventilation control linked to
CO&lt;sub&gt;2&lt;/sub&gt; concentration.
– It is applicable to Demand Response Program.
Several Rakusho BEMS have been installed in business use buildings, commercial buildings and a workout gym since
2013. It would be one of the core systems for our Gas and Power business in the future.
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&lt;b&gt;Overview&lt;/b&gt;
A high-efficient single-ended radiant tube burner used as the heat source for a heat-treating furnace such as a
carburizing furnace has been developed and commercialized, with the heat efficiency of 75% (exhaust-loss base)
achieved through the special exhaust-heat collection structure in the burner body. The product lineup includes 3 types
(types: SRTN-80, 100 and 150) with the outer diameter of 3, 4 and 6 inches.
&lt;b&gt;Features of SRTN&lt;/b&gt;
·Heat efficiency (newly-developed inner structure of the burner)
The heat-exchange area inside the burner body has been increased, and the flow velocities of the exhaust gases and
the combustion air have been improved. As a result, the exhaust heat can be used for preheating of the combustion air
more efficiently, and the heat efficiency of 75% (exhaust-loss base) has been accomplished in our test furnace. It is the
highest level of efficiency for a single-ended RT burner in the industry.
·Wide combustion range (newly-developed nozzle structure)
At the time of the ignition of a burner, the inside of the combustion room needs to be purged with air. If a burner has a
high turndown ratio (a ratio of the rated burning capacity and the minimum burning capacity), when the furnace
temperature is under control, the frequency number of turn-on/turn-off of the burner can be lower, and the energy loss
of purging can be reduced. In order to accomplish this, the technology that enables a RT burner to combust favorably
even at a low combustion is needed. In this regard, since this burner has a newly developed plate-type nozzle with a
simple structure, it can accomplish favorable combustion with the turndown ratio in the range of 3:1 (between the rated
combustion capacity and 1/3 of the rated combustion capacity).
·Exhaust NOx concentration
NOx emission can be reduced by adopting the “exhaust gas recirculation system” that mixes combustion air with part of
the exhaust gas. This burner has accomplished the exhaust NOx concentration of 140 ppm or less (when
O&lt;sub&gt;2&lt;/sub&gt; is11% and the furnace temperature is 950?) in our test furnace.
&lt;b&gt;Introduction examples&lt;/b&gt;
The SRTN series were released in July 2013. The SRTN-100 (outer diameter is 4 inches) that had been developed
earlier was released in July 2012, and as of December 2013, 40 units have been introduced.
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1. Introduction
Tokyo Gas has developed a residential PEM fuel cell micro-CHP system named "ENE FARM" jointly with Panasonic Co.,
and started to sell the first commercial model of ENE FARM in 2009, followed by the second generation model released
in 2011, which we call "the previous model". After that the third generation or "the new model" has launched in April,
2013. Total sales of Tokyo Gas ENE FARM reached 24,000 systems from 2009 till September, 2013. The new model
has been developed to make various improvements such as reduced cost, better performance, greater flexibility of
installation and better user-interface to meet customers’ high expectations.
2. Improvements
i) Cost reduction
In the new model, suggested retail price was reduced by about 0.8 million yen and became less than 2 million yen, that is
about 1,900 US dollars. This is due to simplification of the system design, reduction of the number of components and
reduction of tank capacity in the hot water storage (HWS) unit.
ii) Installation capability
For increasing ENE FARM customers, it is very important for this system to be installed easily to a wide variety of
customers' installation space geometry.
In Tokyo metropolitan area, reducing a depth (between house and dividing line of the neighbor) of installation area is
relatively effective. In the new model the depth of installation space was decreased from 900 to 750 mm owing to
downsizing the HWS unit. Also a back up boiler was separated from the HWS unit, that contributes a flexibility of
installation drastically.
iii) User interface
The display of the control device became in color and enlarged by 23% and increased resolution, compared with that of
the previous model for the purpose of easy viewing and enrichment of contents. Customers can check the system
operation status and results in detail.
iv) Performance
Although the system cost was reduced, the overall efficiency of the new model improved and reached 95% (LHV), the
highest in the world for residential fuel cell CHPs, mainly thanks to increased heat recovery efficiency. The new model is
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In this paper, we propose an algorithm to predict the monthly national gas consumption. The algorithm is based on a
novel combination of Neural Networks (NN) and Genetic Algorithms (GA), and uses temperature and historical
recordings as input. Our method is a hierarchical combination of GA and NN: first, a NN is used to generate an initial
population for a GA. Given the initial population, the GA is then used to optimize the initial weights of a second NN.
Finally, the NN finds the local optima around the initial weights. We compare the proposed algorithm with NN and also
with a trivial combination of NN and GA.
The experimental results show the efficiency of our algorithm. Given the promising experimental results, we believe the
proposed algorithm can be potentially used by the government for energy planning.
&lt;p/&gt;

National Iranian gas company; Iran; Tel: , salehi.maryam89@gmail.com

Additional file

Extra information

 -

Presentation

Session

UMERIC

Oral presentation

Time

Presentation pref.

  /  /Date

Location



Abstract Registration No: 154

403                     IGRC 2014Conference

154

Kawagoe, Yusuke

A Demonstration Project of a Smart Energy House in an Apartment Block

Okamoto, Nozomi
Yamawaki, Hiroshi

Abstract code

Title of abstract

Author

Co-Author(s)

Topic

Abstract text

Domestic and commercial gas utilisation

Abstract no.

&lt;b&gt;1. Introduction&lt;/b&gt;
Toho Gas conducts a test to demonstrate the Smart Energy House, which incorporates a shared system of fuel cells,
solar cells and a storage battery, in apartment blocks in supply area of our city gas, as part of moves toward realizing an
environmentally harmonious society. Compared to conventional systems, energy saving of 39% and a
CO&lt;sub&gt;2&lt;/sub&gt; reduction rate of 50% were obtained within a year. This paper reports on the current system
and results.
&lt;b&gt;2. Outline of the shared system&lt;/b&gt;
 (1) Facility
The total number of rented apartment blocks is two, each of which comprises four dwelling units, meaning eight dwelling
units in total. Each housing block has 1 solid oxide fuel cell (SOFC), 1 polymer electrolyte fuel cell (PEFC), 1 storage
battery and solar cells, which are shared by its four dwelling units.
The two types of fuel cells are products for detached houses and the rated outputs of SOFC and PEFC are 0.75 and
0.7 kW respectively. SOFC has high generation efficiency and is suitable for continuous operation. Conversely, PEFC
requires minimal startup time, and can also be shut down easily.
The rated output of the solar cell is 5.5 kW. The storage battery is used as an emergency power source.
 (2) Energy supply method
Electricity obtained by fuel cells and solar cells is combined to be shared in the apartment block, while any surplus
power generated by the solar cells is sold to a power company. When electricity is scarce, it is purchased from a power
company.
Exhaust heat generated from the fuel cells is used to preheat the water supplied to the city gas-fired hot water heater
installed in each dwelling unit.
The storage battery is combined with SOFC and solar cells to supply power to the emergency power outlet installed in
each dwelling unit as an emergency power source usable in the event of a power outage.
&lt;b&gt;3. Demonstration results&lt;/b&gt;
 (1) Power supply
Although the electricity demand in the apartment block is generally smaller than detached houses, by aggregating the
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Enough number of hydrogen refueling stations is necessary for quick spread of fuel cell vehicles (FCVs). In Japan, a
hundred hydrogen refueling stations will be in business by 2015 and FCVs will be introduced into the market in 2015.
One of the most promising pathways to produce hydrogen for FCVs is on-site hydrogen production from natural gas.
Now hydrogen production systems with Steam Methane Reforming (SMR) and Pressure Swing Adsorption (PSA)
technologies are commonly introduced into the stations. However, they are too expensive and too large to spread
quickly.
To solve these issues and support the quick spread of FCVs, we have been developing a hydrogen production system
with a ceramic-supported palladium membrane module. This system can produce and separate pure hydrogen
simultaneously in a single reactor. Compared with the previous membrane module with metal support, the manufacturing
cost of this module will be significantly reduced by well-established mass production technologies for ceramic products.
Therefore the ceramic-supported membrane module has a possibility to realize a compact and low-cost hydrogen
production system. In our past work, we evaluated the hydrogen production performance and long-term durability of the
ceramic-supported module [1]. However, it was still necessary to increase the hydrogen production performance per
module and decrease the total number of modules per system in order to commercialize a compact and low-cost
hydrogen production system. It is known that one of the biggest inhibition factors for hydrogen permeation across
palladium membrane is concentration polarization. It is also known that raising linear velocity of feedstock gas is
effective to suppress the concentration polarization.
In our present research, we performed reforming tests to evaluate the effect of the linear velocity on the concentration
polarization and hydrogen production performance. The reforming tests were carried out with different diameters (16-27
mm) of reactor vessel at different feedstock gas flow rates (3.0-6.0
Nml&lt;sup&gt;-1&lt;/sup&gt;min&lt;sup&gt;-1&lt;/sup&gt;cm&lt;sup&gt;2&lt;/sup&gt;). In the tests, excessive amount of
catalyst for reforming was set around the module. The processed gas was analyzed with gas chromatography to
calculate the methane conversion and the hydrogen concentration at outlet of reactor vessel. By comparing the
hydrogen concentrations among different diameters of reactor vessels at different feedstock gas rates, we evaluated
the suppressing effect of concentration polarization.
As a result of the tests, it was confirmed that hydrogen production amount increased by 1.2 times by changing reactor
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Tokyo Gas receives over 300 LNG vessels annually from all over the world. Operators allocate the vessels to three
LNG terminals and manage the inventory of approximately 50 LNG tanks for stable city gas production considering lots
of constraints such as calorific value adjustment, pipeline capacity, and vaporizer capacity. In particular, calorific value
adjustment causes operational difficulties; Japanese city gas must be adjusted to a constant calorific value (in case of
Tokyo Gas, 45 MJ/m3N) determined by contracts with customers, which is peculiar situation to Japan. Hence,
operators have to mix various calorie LNGs in tanks and add high-calorie LPG to fulfill the calorific constraint during city
gas production process. Minimization of LPG usage is also key issue since LPG price is more expensive than that of
LNG in general. Namely the inventory needs to be managed in view of cost reduction as well as stable gas producing.
For solving these operational difficulties regarding LNG and LPG inventory management, we developed a new
optimization model by using mathematical science and operations research methodologies.
The technical ingenuity of this research is as follows: Calorific value of city gas is nonlinear function of its volume and
such large-scale nonlinear optimization problem is quite difficult to be solved, therefore, we applied some heuristic rules
to the model so as to be approximated by a linear programming one. This enabled the problem to be calculated in a
realistic time.
The new model can make annual operational plan satisfying cost minimization and operational stability. The necessary
time for planning is also dramatically reduced to 10 - 15 minutes from 2 - 3 days. Tokyo Gas now utilizes this new model
for decision making of facility investments in addition to making the year 2013 annual operational plan.
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Gas engine driven heat pump (GHP) is the heat pump air-conditioning system which drives compressors by the gas
engine. GHP is the high efficiency, low electric power consumption, and low running cost air-conditioning system. It is
widely spread mainly in Japan, where more than 600,000 units have been installed so far.
 Since release of GHP in 1985, we have been improving performance of GHP year after year. We have developed high
efficiency gas engines, compressors, heat exchangers, and so on to improve its efficiency. The latest GHP series
called “GHP XAIR” released in 2011 have top class APF (Annual performance factor) among big capacity VRF (Variable
refrigerant flow) air-conditioners including electric heat pump(EHP).
On the other hand, VRF air-conditioners including GHP are generally not optimized for different usages enough because
it is difficult to operate optimally the outdoor-unit which has multiple indoor-units used in different conditions. Recently
social needs for energy saving and visualization of energy consumption for air-conditioning become greater and greater.
We developed the intelligent remote monitoring system for GHP which can optimize operation of GHPs to much various
usages and reduce energy consumption remotely in order to meets these social needs. It has various functions to
reduce energy consumption including “Energy-Saving Operation”,” Scheduling Management”, ”Daily Reporting”, and so
on.
 “Energy-Saving Operation” enhances operational efficiency of GHPs by optimizing engine speed and temperature of
supply air for usage environment. For example, in cooling mode, it slows down engine speed of GHPs when indoor
temperature is in comfortable range to reduce energy consumption. ” Scheduling Management” can schedule
start-stop, operation mode (Cooling or Heating), temperature setting, air volume, and so on. Additionally, it can
automatically set back the temperature settings when they are changed by users and turn off GHPs when users forget
to turn off them. It decreases waste of energy even if GHPs are used wasteful manner by various users. “Daily
Reporting” is the function that provides operating condition and energy consumption data on a day-to-day basis through
Internet. It can help facility managers to find useless operations and make operations more efficient.
 We tested this intelligent remote monitoring system at various buildings (offices, stores, fitness studios, and so on) in
Japan. As a result, it was proven that it can reduce the energy consumption of GHPs by an average of about 20% a
year without degradation of the comfortableness.
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1. Background
Japan’s transportation industry depends on fossil fuel for 98% of its fuel. Especially, almost all heavy-duty vehicles
depend upon diesel oil. After the Great Earthquake in 2011, the fuel security of transportation industry becomes a big
issue for many companies’ Business Continuity Planning.
Trucks contribute to as high as 34% of CO2 emissions from transportation industry and 90% of freight is taken up by
trucks. Therefore, to reduce CO2 emissions from trucks is a serious issue.
To improve fuel security and to reduce CO2 emissions by the industry, heavy-duty (HD) CNG trucks are attracting
people’s attention and expectation.
2. Aims
Japan Gas Association and its members of 8 city-gas companies including Tokyo Gas Co., Ltd. are operating a
demonstration project using three HD CNG trucks from December 2012 to March 2014. This project’s ultimate goal is
to deploy HD CNG trucks in the logistics industry. Its objectives are;
1) To collect data on economic performance and CO2 reduction potential,
2) To find advantages and disadvantages in the practical use of CNG trucks,
3) To find problems of this modified trucks.
To promote dissemination of manufactured HD CNG trucks and to increase lineup of them, we have to learn from
present retrofit HD CNG trucks. By that our HD CNG trucks run through many towns and roads, we can run promotion
to get people’s awareness and recognition.
3. Methods
The project’s 3 HD (GVW 25 tons) CNG trucks are converted from diesel engine trucks (ISUZU GIGA, 9839L,
Straight-6-cylinder engine, Water-cooling 4-cycle Spark-Ignition, Single-Point-Injection). Of 14 fleet companies use
these CNG trucks at their actual operations for 4 to 6 months each, to collect data on various conditions, and to
evaluate this retrofit HD CNG truck. We also collect voices on practical use from fleet companies to accumulate
knowledge for full-scale dissemination of HD CNG trucks.
4. Results
Our HD CNG trucks are capable for practical logistics.
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Kitchen stoves in Japan are equipped with sensors to detect the temperature at the bottom of pans. These sensors
achieve high levels of safety by preventing spontaneous combustion of cooking oil due to overheating. They are also
used for temperature control by automatically adjusting flame size and turning off the gas. Additional convenient
functions include boiling water notification and automatic rice cooking. We have developed an advanced new gas
kitchen stove “Smart Konro*”to showcase the advanced features of gas kitchen stoves and further popularize
convenient functions. This Smart Konro has three main features that enable users to readily recognize the convenience
of the latest kitchen stoves: (i) smartphone connectivity, (ii) advanced operability and (iii) new-concept grill “Griddle.”
*Konro means a kitchen stove in Japanese.
(i) Smartphone connectivity
This is the first gas kitchen stove to achieve interactive communication with smartphones via a Wi-Fi network. A
custom application installed in a smartphone enables the user to easily check the status of the kitchen stove on a
real-time basis (e.g. burner(s) in use, flame size and convenient functions activated). This feature increases the sense
of safety and reliability during cooking, and helps further promote the use of kitchen stoves. About 100 recipes arranged
for simple cooking are built into this application, so that the user can effectively use the convenient functions of the
Smart Konro. The user can actuate necessary convenient functions by pressing the recipe setting buttons via the
smartphone. With a smartphone, the user can more easily and effectively take advantage of the convenience that the
Smart Konro offers.
(ii) Advanced operability
The Smart Konro can be operated with two detachable magnetic knobs (twist switches) and touch buttons on the front
part of the top panel. Gas can be turned on and off by sliding the twist switches forward/backward. Flame size, as well
as timer and temperature settings, can be changed by turning the twist switches. In an emergency, gas can be shut off
by detaching the twist switches from the stove. The twist switches enable users to change flame size and set
convenient functions more intuitively than with conventional operation buttons, providing a futuristic and comfortable
operation feeling.
(iii) New-concept grill “Griddle”
The Griddle, another heating device of the Smart Konro, is designed to heat food both from above (flame) and below
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Natural gas CHP systems become widely used due to the high total efficiency, the efficacy of CO2 emission reduction,
the functionality as distributed energy systems applicable to various demands and the advantage of the clean exhaust
emission.
Until now, OSAKA GAS CO., LTD and MITSUBISHI HEAVY INDUSTRIES, LTD. have jointly developed high-efficiency
natural gas CHP systems. We have already installed approximately 250 units of the Miller cycle gas engine CHP
systems (300kW ~ 1,000kW class) and the total capacity of these systems have reached about 150MW.
This time, OSAKA GAS CO., LTD and MITSUBISHI HEAVY INDUSTRIES, LTD. are jointly successful in developing of
natural gas CHP systems for water failure, and are just developing new natural gas CHP system that output is over
1,000kW with high generating efficiency.
Since the Great East Japan Earthquake, the function as the power supply at the time of the emergency is regarded as
important to natural gas CHP systems more than before. The 1,000kW natural gas CHP system commercialized in
2008 has high performance as emergency power supply by raise first step loading capacity from 200kW to 350kW.
In Japan, a cooling tower system is popular for the natural gas CHP systems because the atmosphere temperature is
high in the summer season and water supply infrastructure is maintained. However, there was problem not to be able to
operate at the time of water failure because a cooling tower needs water supply. Therefore we constructed the system
that can supply electricity at the time of water failure by adding the radiator to the CHP system. A cooling with a radiator
causes a drop of generating efficiency and power output derating, because it has lower ability for cooling than a cooling
tower. Therefore we developed the system which is combined use of the cooling tower and the radiator. This system
has high generating efficiency and power output with the cooling tower and the radiator at ordinary time, and can
generate electricity even at the time of water failure with the radiator. Additionally, addition of the radiator contributes to
cutting down user’s water bills at ordinary time.
In addition, we work on not only the enhancement of emergency power supply functions but also the development of
new 1,200kW high generating efficiency natural gas CHP systems. The mainly modification from existing 1,000kW
model are using high efficiency turbocharger, optimizing the combustion chamber configuration, and raising the
maximum cylinder pressure. By the effect mentioned above, we aim to improve 1.8pt% from the generating efficiency of
existing 1,000kW model and reach best-in-class generating efficiency 43.5% in spite of the same size as existing
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Osaka Gas has developed residential co-generation systems since the beginning of commercialization of the gas
engine type "Eco Will" in 2003 and the PEFC (Polymer Electrolyte Fuel Cell) type "Ene Farm" in 2009. Through joint
development with other manufacturers, Osaka Gas has achieved total sales of 70,000 units for the two types as of the
2010 yearend. In April 2012, sales of the SOFC type "Ene Farm type S" commenced. The power generating unit for the
"Ene Farm type S" has achieved the world's top level of power generation efficiency at 46.5% (AC sending end, LHV) as
a residential fuel battery in the market place. It has been jointly developed by four companies: Osaka Gas, Aishin Seiki,
Kyocera and Toyota Motor .
Important conditions for a large market penetration of SOFC co-generation systems are sufficiently long operating
lifetimes and minimal performance degradation. While the materials durability of the cell is the focus, design and control
of thermofluid behavior is also an important factor affecting product life.
In this paper, a simulation tool is proposed to perform comprehensive CFD analyses of the degradation for cell stack
over a long period of time. For detailed SOFC modeling, we have selected the commercial computational fluid dynamics
(CFD) code FLUENT and SOFC module which add the electrochemical reactions, loss mechanisms and computation
of the electric field throughout the cell. The FLUENT user-defined subroutines are modified for integration with our own
program groups.
Empirical formulas are applied to calculate the incremental electrical resistance caused by the degradation based on
experimental data and document records on electrochemical property and the electrical resistance of each part of the
cell. The proposed model is applied for a tubular cell stack. The history of the output voltage and the evolution of the
temperature profile and the current density are calculated.
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The use of PE100 pipes in natural gas distribution systems, when compared to PE80 pipes, allows higher operational
pressures and therefore economically increases flow capacity.
A case study presents how the use of PE100 increases 68% of a distribution system flow capacity while increasing
0,27% its installation cost.
Besides its economy, sometimes PE100 pipes are not selected to be used in natural gas distribution systems due to
safety considerations related to its long term integrity, mainly concerning PE100 flexibility and its wall thickness
deterioration after being squeezed-off.
Once reinforcement after squeeze-off is mandatory to PE100 pipes, before deciding to use this material, it has been
necessary to study and determine a safe and trustful standard procedure for PE100 pipes squeeze-off and
reinforcement.
In order to assess the long term integrity of PE100 pipes, several tests were held to evaluate squeezing-off time,
re-rounding time, re-rounding tool geometry and different repair fittings.
As main tests results:
- a logarithmical relationship between squeezing-off time and cross-section deformation could be noted for 10 minutes,
40 minutes and 2 hours tests;
- 10 minutes and 20 minutes re-rounding duration tests show that most of the cross-section deformation occurs in the
first 10 minutes, which contributes to more efficiently operate the re-rounding;
- a re-rounding tool with a 0,94 elliptical cross-section proved to be more efficient restoring pipe circularity in comparison
to circular cross-sectioned re-rounding tools;
- sustained pressure tests – 11 bar, 1000 hours with 80°C (176°F) – and hydrostatic stress-rupture tests show that the
reinforcement fitting is more resistant than the pipe material itself;
- either repair couplers or repair saddles ensure the reinforcement to the squeezed-off pipe.
Deformation and reinforcement process could be understood in order to develop a standard procedure to assure long
term integrity, and this way implement a natural gas distribution project with 68% increased distribution capacity when
compared to a PE80 pipe project, with approximately the same installation cost.
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Based on original design of Phases 2&3 gas refinery, each gas train is running on 467 t/h of sour gas. During last year a
feasibility study for debottlenecking of GT#3 was conducted in order to achieve 25% over deign feed, equal to 583t/hr
sour gas feed to this train. So following sequences were performed to gain this goal.
All equipments were studied from capacity point of view by considering of mechanical strength
all Units including gas sweetening, dehydration, H.C dew pointing & mercaptan removal, refrigeration and export gas
were simulated with PROMAX and HYSYS soft ware.
Required flow rate of MDEA solution in gas sweetening, TEG in dehydration, Propane in refrigeration, and steam in all
units were calculated by GPSA and simulation.
Since in over design case there was a risk of off spec gas product so different cases to find out the best solution for
keeping export gas on specification were studied.
HAZOP study was carried out and all Hazards were identified with PHAPRO software and proper action were identified
to eliminate all predicted risks during the 125% operation
Standing operational procedure was prepared according to the final investigations.
One Restricted orifice was designed and constructed for max 65 t/hr gas flow via the cold box 12" by pass line.
It was arrange for a preliminary test and for precise monitoring of the major impacted equipments during this period of
time some log sheets were prepared.
For monitoring the export gas specification during the test a lab schedule plan was issued for gas analysis in due time. 
preliminary test was carried out for 20days.Whereas all process parameters during the test run were satisfied, it was
planned to implement 125% overdesign in GT#3 as permanent policy.
Extra Gas production related to this innovation measure is about 1.8MMSCMD sweet gas, 12 ton/day liquid sulphur & 40
ton/day stabilized condensate equals to 670000 $/day.
The maximum achievable inlet sour gas feed to GT#3 during the test and further on, was 575 t/h.
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This study is conducted to evaluate the economic comeback of source separation of waste derived from office activities
and accommodation in south pars refinery, phases 22-23 and 24 doing Construction and installation of the equipments.
In this refinery with an average of 2500 active personnel, an average of 2 tons of waste are produced daily. The method
used in this study is based on the valuation of recyclable materials by pricing them in buy and sales market, cost-benefit
analysis and net present value (NPV) indicator. According to our investigation, the weight percents of the components of
solid waste include 9.8% paper and cardboard, 16.5% plastic, 0.8% glass, 3% metal, and 68.9% putrescible material.
By economic valuation based on market prices, recycling can return an investment of 18081000 Tomans (7300 USD)
for paper and cardboard, 2656800 (1073 $) for glass, 15498000 (6257 $) for metal and 42619500 (17206 $) for plastic
annually. Therefore the total market value for the sale of recyclable materials will be 78855300 Tomans (31835 $). In the
case that the cost of collection, transportation, and final disposal is 53299171 Tomans (21517 $) in the first year and
end the effects on reducing environmental pollution, recycling will be economically valuable for industrial workshops.
Keywords: SouthPars, recycling, solid waste, cost-benefit, net present value, economic justification.
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In control valve sizing for compressible fluids, the gas flow rate versus the pressure drop ratio represents a straight line
with constant slope at low pressure drop ratios, but as the pressure drop ratio increases, it deviates from linearity due
to the variation of fluid density (expansion) as it passes through the valve and for the change in the area of vena
contracta as the pressure drop is varied. Due to this density reduction, the mass flow rate of a compressible fluid must
therefore be lower than that of an incompressible fluid. Such an effect is taken into account by means of the expansion
factor &lt;i&gt;(Y)&lt;/i&gt; which is a key parameter in control valve sizing equations and makes it possible to use the
incompressible sizing equations for compressible services.
The current expansion factor equation that has been widely accepted in gas industry has been defined as a function of
pressure drop ratio, fluid type and valve geometry. In this definition the effect of gas composition (&lt;i&gt;especially for
natural gas&lt;/i&gt;) and molecules interactions on the expansion factor has not been considered whereas for a real
gas the expansibility and compressibility is also depend on the gas compressibility factor &lt;i&gt;(Z)&lt;/i&gt; and
molecules interactions. So the main objective of this paper is to derive a more general equation that considers the effect
of attractive and repulsive forces of gas molecules on the expansion factor by using Z-factor. This equation is the
solution of a differential equation which was solved with several substitutions.
The comparison of these equations for the same value of pressure drop ratio shows that the new equation represents
lower values of expansion factor compared to the old equation if attractive forces dominate repulsive forces. Also if
repulsive forces dominate attractive forces, the new one shows higher values of expansion factor. Another important
result of this new equation is that the expansion factor can be less than 0.667 in contrast to the old one. At the end of
this study the devised equation was applied for a case study in one of Iranian gas plant and its results were illustrated.
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Today, pressure fluctuation in gas transmission lines due to lack of gas consumption in the cold months in Iran for the
National Iranian Gas Company is one of predictability. Present work to determine the impact of fluctuating gas pressure
in transmission lines on the original design safety factor line is done. For this purpose, the actual data measured at three
pressure reducing stations, pressure gas pipeline route Ilam (case study) to pre- expected rate of decline is the safety
factor used. To calculate fatigue life assurance criteria Sadrbrg classic, Goodman and o ASME- elliptic for comparison
with initial static state of two gas pipeline with diameters of 16 "and" 30 is used.
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Passing into gas compressor stations after being both extracted from wells and sweetened, Natural Gas is transferred
to consumers through transmission lines and gas compressing utilities. Gas Compression stations are located along
each pipeline to boost the pressure, which is lost through the friction of the Natural Gas moving through the steel pipe,
by means of gas compressors. Consequently, there is a gas temperature rise within each compressor station
demanding a cooling system. On the contrary, this can lead to an unfavorable pressure drop below a set point as well.
Study in other as compression stations in the world, show that it is possible to cooling gas boy other ways with reducing
energy consumption.
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In order to produce sulfur and prevent environmental pollution, acid gases from sweetening units of oil and gas
refineries are sent to sulfur recovery unit (SRU) where in sulfur compounds are converted to elemental sulfur. The
modified Claus process is widely used for the conversion of H&lt;sub&gt;2&lt;/sub&gt;S to sulfur. The conversion rates
in this process hardly exceed 97%, which leads to high environmental pollution. To increase the recovery of sulfur and
therefore, decrease the environment pollutants, tail gas treatment (TGT) process is incorporated before incinerator, in
which the output gas from Claus (tail gas) will be processed in a manner to take out as much of its sulfur content as
possible. There are lots of processes used for treatment of tail gas. Among these different processes, SCOT process
is the most conventional option and is considered in this study. Selective absorption column is the most critical part of
SCOT process in which H&lt;sub&gt;2&lt;/sub&gt;S is absorbed by MDEA solution. In this paper, different operating and
design conditions of selective absorption, such as the effect of temperature, amine flow rate, residence time, internal
type, etc. on the performance of TGT, and therefore on reducing the SO&lt;sub&gt;2&lt;/sub&gt; emission to
atmosphere is investigated. It is shown that low temperatures result in more absorption of H&lt;sub&gt;2&lt;/sub&gt;S
rather than CO&lt;sub&gt;2&lt;/sub&gt;. Moreover, by increasing the residence time of MDEA in the absorption column,
more amounts of CO&lt;sub&gt;2&lt;/sub&gt; will be absorbed which is a negative point for H&lt;sub&gt;2&lt;/sub&gt;S
enrichment. Furthermore, since the operating pressure of tail gas stream is low, structured packing is recommended as
the internal of the absorber column.
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Solid particles suspended in natural gas pipelines cause corrosion, wear and incidence of many fundamental problems
in transmission and distribution network of natural gas. Conducted measurements in the natural gas transmission and
distribution network of the city of Kerman, Iran showed a high concentration of black powder in the pipeline. It was found
that the current filtration system not to be efficient to remove the solids. Thus, with regarding to the size of black powder,
to improve the filtration, a cyclone separator before the filtration process was proposed. In this study, the required
cyclones for separating black powder from natural gas for CGS #1 of Kerman city were designed. Then, using
computational fluid dynamics, simulations were done and their performance evaluated in different conditions. The
Reynolds stress model was used to model the turbulent flow due to existence of swirling flow inside the cyclone. Particle
trajectories were calculated via discrete phase model. A high efficiency Stairmand cyclone was selected. To increase
the efficiency and prevent direct escapement of particles entering into the cyclone from the internal vortex finder, the
vortex length was optimized using Genetic algorithm. In order to design the cyclone, a number of algorithms were
written, which are based on two input variables (i.e. gas flow rate and pressure drop, or gas flow rate and cut diameter)
or three input variables (i.e. gas flow rate, pressure drop and cut diameter) ??to calculate the required number of
cyclones. The cyclone was designed at pressure and temperature of 1500 psi and 20 &lt;sup&gt;o&lt;/sup&gt;C
respectively for maximum capacity of CGS #1 of Kerman city. It is attempted to satisfy the standards of American
Society of Mechanical Engineers for pressure vessels in cyclone design. Gas enters to cyclone through a spiral. Low
carbon steel SA-S16-60 was selected for body of the cyclone. Simulation validation was done using the Grid
Convergence method. Simulation results in several conditions indicated that the designed cyclone has proper
performance. The cyclone is able to separate particles with efficiency of more than 96% in summer (the lowest
consumption time) and winter (the highest consumption time) well.
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The high crude oil price has increased the demand of natural gas and hydrogen for energy production. However, the
prevailing challenge is removing the CO&lt;sub&gt;2&lt;/sub&gt; content in these raw gases. Among various separation
technologies, the polymer-based membrane separation technology has become attractive due to its environmentally
benign, small footprint, easy processability and cost competitiveness. In recent years, polymers of intrinsic
microporosity, e.g., PIM-1 have emerged as attractive materials for gas separation and energy development because of
their high permeability. However, PIM-1 has a drawback of low gas-pair selectivity. Blending it with highly selective
polymers may expand and excel its potential. We report here three approaches in tuning the permeability and selectivity
of PIM-1.
In the first and second works, both flat sheet and hollow fiber PIM-1/Matrimid membranes were fabricated. The inclusion
of PIM-1 into Matrimid results in a substantial increase in gas permeability and a slight decrease in selectivity. The
additions of 5 and 10 wt% PIM-1 into Matrimid induce the permeability increments of 25% and 77%, respectively without
compromising its CO&lt;sub&gt;2&lt;/sub&gt;/CH&lt;sub&gt;4&lt;/sub&gt; selectivity. At binary gas tests of
CO&lt;sub&gt;2&lt;/sub&gt;/CH&lt;sub&gt;4&lt;/sub&gt; (50%/50%), the 30 wt% PIM-1 in Matrimid membrane has a
CO&lt;sub&gt;2&lt;/sub&gt; permeability of 50 Barrer and a CO&lt;sub&gt;2&lt;/sub&gt;/CH&lt;sub&gt;4&lt;/sub&gt;
selectivity of 31. In addition, the CO&lt;sub&gt;2&lt;/sub&gt; permeance of as-spun fibers containing 5 and 10 wt% PIM
increases 78% and 146%, respectively without compromising CO&lt;sub&gt;2&lt;/sub&gt;/CH&lt;sub&gt;4&lt;/sub&gt;
selectivity as compared to Matrimid. The CO&lt;sub&gt;2&lt;/sub&gt; permeance of the fiber containing 15 wt% PIM
displays a greater improvement of 2.8 folds to 243.2 GPU with a CO&lt;sub&gt;2&lt;/sub&gt;/CH&lt;sub&gt;4&lt;/sub&gt;
selectivity of 34.3. Under binary gas tests of 50/50 CO&lt;sub&gt;2&lt;/sub&gt;/CH&lt;sub&gt;4&lt;/sub&gt;, this fiber
shows a CO&lt;sub&gt;2&lt;/sub&gt; permeance of 188.9 GPU and a
CO&lt;sub&gt;2&lt;/sub&gt;/CH&lt;sub&gt;4&lt;/sub&gt; selectivity of 28.8. The same fiber also has an impressive
O&lt;sub&gt;2&lt;/sub&gt; permeance of 3.5 folds higher than the pristine Matrimid with an
O&lt;sub&gt;2&lt;/sub&gt;/N&lt;sub&gt;2&lt;/sub&gt; selectivity of 6.1. The newly developed membranes demonstrate an
exceptional gas separation performance and have a great potential to be used for natural gas purification, air separation
and CO&lt;sub&gt;2&lt;/sub&gt; capture.
The third work reported a simple method to tailor the intrinsic properties of PIM-1 membranes from
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Gas Separation Using Cross-linkable 6FDA-based Co-polyimides Grafted with Cyclodextrins

Xiao, Youchang
Chung, Tai-Shung
Yong, Wai Fen
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Natural gas purification and olefin/paraffin separation are important processes in petrochemical industries and
petroleum refining. CO&lt;sub&gt;2&lt;/sub&gt;/CH&lt;sub&gt;4&lt;/sub&gt; separation is very important for natural gas
sweetening and CO&lt;sub&gt;2&lt;/sub&gt; captures and olefins are used for the production of esters, alcohol,
polymers, and other synthesis intermediates. Using a cross-linkable co-polyimide (6FDA-Durene/DABA (9/1)), we have
developed new flexible and high- performance gas separation membranes. Both membrane permeability and
plasticization resistance can enhance simultaneously by grafting various sizes of cyclodextrin to the polyimide matrix and
then decomposing them at elevated temperatures. The gas permeability of thermally treated pristine polyimide (referred
as the original PI) and CD grafted co-polyimide (referred as PI-g-CDs for 200 and 300 °C and PPM-CDs for 350, 400,
and 425 °C) has been determined using O&lt;sub&gt;2&lt;/sub&gt;, N&lt;sub&gt;2&lt;/sub&gt;,
CO&lt;sub&gt;2&lt;/sub&gt;, CH&lt;sub&gt;4&lt;/sub&gt;, C&lt;sub&gt;3&lt;/sub&gt;H&lt;sub&gt;6&lt;/sub&gt;, and
C&lt;sub&gt;3&lt;/sub&gt;H&lt;sub&gt;8&lt;/sub&gt; at 35 °C. The permeability of all gases increases with an increase in
thermal treatment temperature from 200 to 425 °C. However, permeability increases more for those grafted with bigger
size CD. Interestingly, the permeability ratios of PPM-a-CD to PPM-?-CD and PPM-ß-CD to PPM-?-CD at 400 and 425
°C are around 0.6 and 0.8, respectively. These numbers are almost the same as the cavity diameter ratios of a-CD to
?-CD and ß-CD to ?-CD. Clearly, the bigger CD creates the bigger micro-pores. Permselectivity decreases first with an
increase in thermal treatment temperature up to 350 °C and then increases. Permselectivity of thermally treated CD
grafted co-polyimide membranes is also slightly higher than that of the original PI due to higher degrees of cross-linking
in CD grafted co-polyimide membranes. In addition, for co-polyimide membranes grafted by CDs, the higher thermal
treatment temperature results in membranes with the better plasticization resistance to CO&lt;sub&gt;2&lt;/sub&gt; and
the better separation performance for 50:50 CO&lt;sub&gt;2&lt;/sub&gt;/CH&lt;sub&gt;4&lt;/sub&gt; mixed gases. The
best result for pure gas tests is achieved for PPM-?-CD-425That has a CO&lt;sub&gt;2&lt;/sub&gt; permeability of 4211
Barrers with a CO&lt;sub&gt;2&lt;/sub&gt;/CH&lt;sub&gt;4&lt;/sub&gt; ideal selectivity of 22.44 and a
C&lt;sub&gt;3&lt;/sub&gt;H&lt;sub&gt;6&lt;/sub&gt; permeability of 521 Barrers with a
C&lt;sub&gt;3&lt;/sub&gt;H&lt;sub&gt;6&lt;/sub&gt;/C&lt;sub&gt;3&lt;/sub&gt;H&lt;sub&gt;8&lt;/sub&gt; ideal selectivity of
18.09. It can also resist against CO&lt;sub&gt;2&lt;/sub&gt; plasticization until 30 atm. The CO&lt;sub&gt;2&lt;/sub&gt;
permeability drops slightly to 3976 Barrers with almost the same CO&lt;sub&gt;2&lt;/sub&gt;/CH&lt;sub&gt;4&lt;/sub&gt;
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Evaluation of the Culture of HSE in Human Resources and presenting a long term strategy for promoting HSE
in NIGC
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Experience has shown that creating a strong culture of HSE for all work forces in the society, such as employees,
employers and the government is equally useful and necessary. Implementing precaution methods of HSE plays a
significant role in prevention of accidents.
A definitive method of accident reduction is to promote HSE culture. HSE culture includes enforcing all necessary values
of safety, health and environment, useful and effective approaches in this area, applying regulations, management
systems and methods and cooperating to create a healthy and safe work environment.
Due to rapid and unaided entry of technology in Iran, industrial growth has not been able to flourish an effective
regulating and modulating industrial culture in human relationship with industry and industrial life during industrial
development.
Therefore, the HSE culture, which is a requirement of industrial culture, has not been evolutionised in Iran. The overall
aim of carrying out this study is to evaluate the human resources HSE culture in NIGC (National Iranian Gas Co.) and to
evaluate the factors that affect this culture.
In addition the other aims are:
- To prioritise effective criteria in HSE culture
- To determine the current status of employees HSE culture quantitatively and dimension of this
- To introduce general suitable strategies to promote HSE culture for the employees
- To determine a management strategy for the company in order to promote HSE culture continuously.
This research was conducted in the years 2010 to 2012, and sampled population were Tehran Province Gas Company
employees (a subsidiary of NIGC) with 350 sample volume and in randomised statistical method.
The number of questionnaire distributed was equal to 10% of personnel, and proportional to the four groups of deputy
ministers, managers, supervisors and operators. The rate of returned questionnaires was 77.8%. To analyse the
information in this project, the SPSS software was used and to plot graphs and draw diagrams, the Excel software was
used. Also the statistical tests used include: descriptive statistics test, Kolmogrov – Smirnov test, variance analyse,
correlation and logistic regression model test.
Sustainability of the questionnaire of HSE culture description and the demographic questionnaire (place of employment,
marital status, age, education, type of activity, work experience, employment status and history of previous accident)
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Parchang - GAS TRANS (Software for transmission gas and managing gas pipe line)
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After decision of gas transferring till using, there is some processing that presenting and future management of that gas
pipe line’s transferring is unrest thinking for gas companies’ developers, gas transferring companies’ developers,
contractors and advisers.
With “Gas Trans” software, all action in gas transferring with all levels and pressures (High pressure for transferring
1000 psi, middle pressure for cities transferring 250 psi and low pressure for cities’ networking 60 psi) would be able to
save and track. In “Gas Trans” a gas pipe line or all section of gas line can save as a project, then all related
documents such as letters, maps, plan profile drawings, movies and pictures ( for example picture of received Pigs)
can saved. Afterward with considering design pressure and line type, pneumatic, resistance and hydrostatic tests will
perform one by one. All tests will save in software separately, with all related documents such as letters, drawings,
charts of registered pressure and temperature that draw by dead weight tester and temperature recorders.“Gas Trans”
saved all contractors’ tools with details. It can track produce date, calibration date, expire date of calibration, and so on.
You can expect abilities of “Gas Trans” such as:
Save and tracking all information about projects that performs gas pipe test.
Save and tracking information about contractors and all contract that they done.
Save and tracking all information about controllers and executers.
If a gas line changed to sections, they can save as a project and in future could showing by filtering projects one by one
clearly.
Depending on project type (low, middle, high pressure) can calculate and save their test.
Having all test such as rejected, retested and accepted test for a pipe or some pipes and categorize them for better and
best tracking.
Saving and alarming for contractor calibration and expiration date tools.
Software can to draw water injected chart for resistance test, yield or cycle style, till to good understanding test
results(depending on 0.02 percent volume , 40%, 80% and 110% P SMYS)
Software calculates theory and resistance pressure for pipes.
Software calculates section height depending on pressure on upper and lower test location points.
Software calculates pig diameter depending on wall thickness pipes.
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In this paper, a unique potential regulation technique was developed to mitigate the interfering effects of dynamic stray
current caused by DC traction systems on cathodically protected pipelines. Based on this technique, a potential
regulation device (PRD) was prepared. A physical model capable of simulating this interfering phenomena was
developed under laboratory conditions. Stray current pick-up and discharge points on an affected structure were
simulated by inducing fluctuations in the coupon stationary potential protection potential, which normally happens as a
result of dynamic stray current interference. According to laboratory test results, the device was capable of reducing
potential fluctuation magnitude to about one third of its original value. In a field experiment on a pipeline with over 3 V of
potential fluctuation magnitude, the upgraded device was capable of maintaining the fluctuation magnitude to less than
100 mV.
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Simulating the consequences of the hazardous scenarios occurring in natural gas stations via PHAST
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The demand for natural gas (NG), a kind of available, clean, economical and high-efficient fuel, is increasing by the high
development of both residential and industrial use in Iran. Based on the application of natural gas all over the country,
this study analyzed and simulated in detail the hazardous features when natural gas was being transmitted through the
stations, summarizing those main dangerous accidents such as fires and explosions happened in NG pressure
reduction stations. First hazards are identified and assessed. Then using consequence evaluation, potential accidents
in stations are identified. Here three different scenarios are investigated. Finally PHAST software, made by Det Norske
Veritas (DNV) Company in Norway, was adopted to carry out the consequence simulation and quantitative risk
assessment of different scenarios, like jet fire, flash fire, explosion and etc. These scenarios caused by natural gas
leakage from NG pressure reduction station in different conditions. These helped build up some individual accidents
models in scientific way so as to calculate accurately and objectively on the levels of consequences and risks according
to different types of accidents and scenarios. Obtaining assessment results with computer graphs, tables and reports
can reflect consequences of hazards in real way. This study will have great value on taking effective countermeasures
to improve NG safety management and mitigate the risk of various accidents in NG pressure reduction stations.
Moreover boundaries of hazardous zone defined and evaluated from simulation results. Full simulations described in the
paper.
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A Study on influence of environmental parameters on physical-mechanical properties of Polyethylene gas
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It is most important to know how long the pipes will last before they leak. In the presence of certain surface active
agents, polyethylene undergoes accelerated brittle fracture even under low stresses, a phenomenon known as
environmental stress cracking (ESC). A majority of the long term field failures in polyethylene pressure pipe applications
are attributable to an Environmental stress crack fracture. It is of interest to determine whether the prediction of long
term creep failure from short-term fatigue experiments, can be extended to environmental agents. In an effort to
understand the relationship between Environmental stress crack resistance (ESCR) and pipe life time with pipe grade,
ion concentration in the soil and ambient temperature, various lab-scale tests have been developed and optimized. The
ESCR test (ESCR; ASTM D 1693) is one such outcome. Bushehr is one of the warmest seaside cities with a corrosive
soil in Iran. In the ESCR test, Bent specimens of the pipe grade, prepared using compression molding technique from
the base granular polymers and each having a controlled imperfection on one surface, are exposed to the action of a
surface-active agent (Igepal) and three major ions (Nitrate, Sulfate and Chlorine), present in soil in multiple
concentration (500, 3000, 5000 ppm for chlorine, 2, 5, 50 ppm for nitrate and 1200, 1600 and 200 ppm for sulfate) and
three levels of temperature (50, 65 and 80ºC). Regarding the observations, the proportion of the total number of
specimens that crack in a given time is determined. The cracking obtained with the test reagent Igepal-630 is indicative
of what may be expected from a wide variety of surface-active agents, soaps, and organic substances that are not
absorbed appreciably by the polymer. It appeared that Igepal-630 reduced the frictional resistance to chain slippage to
the extent that any significant strain rate sensitivity was lost. Increasing the molecular weight had the equivalent effect of
decreasing the Igepal-630 concentration. The resistance to ESC fracture is then related to the soils ion concentration
and ambient temperature in an equation that was developed with constant and logarithmic parameters. It was achieved
that this soil condition will reduce the pipe life time up to 5%. So the chemical agent effect on PE pipe properties and long
term life time in water pipes is more important than gas pipes. The result showed that temperature is the most effective
parameter in pipe life time.
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Analysis and  Modeling CHP Micro-Turbine in Gas Station with Electromotor-Compressor ,Case study in
Ghale jigh Gas station in North of Iran Pipeline (40”)
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In Gas station Turbo-Compressor’s is used to increase gas pressure that have difficult in repair, maintenance ,inlet
pressure for operation, sound and environment pollution . using electromotor for drive compressor has benefit in
widespread range for operation , low cost in installation and buy equipment investment ,low cost in repair and
maintenance , low in environment and sound pollution. In this paper CHP ( Combine Heat and Power) Micro-Turbine is
used for supply electromotor power. Micro-Turbine Generation Systems (MTGS) is one of important ways of distributed
Generations (DGs) .DGs provide the performance of electrical power system, low cost energy and increase overall
energy efficiency. Combine CHP MTDG in electromotor- compressor gas station give high efficiency in gas
consumption and we can enjoy to sale power distributed generation in hot seasons and pig load condition in Grid when
gas station is off and we don't have gas compressing .In This case study Ghale jigh gas station in north of Iran pipeline
(40”) is review for change turbine with electromotor and CHP micro-Turbine and present environmental and economical
result in this case . The simulation CHP MTGS in Grid connected and electromotor –compressor connected
performance in Simulink-MATLAB.
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Pipeline Integrity management with ILI data Analysis, Case study in Iran Gas Pipeline IGAT1
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Pipeline Integrity assessment, analysis and management in Gas Pipeline is a basic and important necessity in gas
transmission that cover different attribute among economy , policy, environment in sure and stable gas transmission .In
this case, In-line Inspection with Intelligent pigs is a useful tools and technologies in accuracy and integrity assessment
pipeline . It used MFL and EMAT technologies for detect corrosion, metal loss and other defect. Reports of Intelligent pig
is used for critical point and high ERF detection. In this paper Iran first global gas pipeline ( IGAT 1) from Bidboland
refinery to Astara city ( with 1110 Km length ) in Rasht yard is studied that has 40” diameter and 41 years age. This
pipeline performance MFL pig with Rosen Company in 2001 and to be MFL and performance EMAT pig with
Spetsneftegaz Company too in 2009 . In this case study, intelligent pig results in two period (2001 and 2009) is used for
assessment of rate corrosion , coating and cathode protection system. The result of critical point detection with
compare two intelligent pigging is present that no identification with MFL pig .
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Town gas was the first modern infrastructure to be built in the cities marking to starting point of the industrial revolution.
When coal was phased out as the raw material for town gas after the end of WW2 continental Europe choose another
strategy for its gas sector than Sweden did. Where continental Europe choose to keep the infrastructures in the cities
and interconnect these with an extensive transmission grid for natural gas from the North Sea and from Soviet union,
Sweden closed down all but a few town gas systems up til the mid 1980’s. Although a transmission pipe for natural gas
reached Sweden in 1986 it came late and became a limited contributor to the nation-wide energy supply, as it still is
geographically limited to the south west part of the country. However, in spite of these facts gas is currently receiving
more interest than ever before in all Sweden. This has to do with the purposeful utilization of waste from different parts
of the society as a raw material for the production of green gas. This green gas first came in the form of landfill gas, later
in the form of biogas from anaerobic digestion and recently in the form of biomethane from gasification of wood residues.
Today Sweden is home to some 250 production units for green gas. And unlike continental Europe, the vast amount of
this gas is not used for heat and power, but as a vehicle fuel. However, in a country largely lacking a transmission
infrastructure this means that big volumes of gas are transported on truck in compressed form. Liquefaction of biogas
is also being made and in a near future rail transportation of liquid methane will also become a reality. In this paper the
intention is to illustrate how different policies have singled out Sweden as a key player in green gas manufacture and
utilization. An overview of the remarkable journey from an almost white spot on the world gas map in the 1980’s to a
leading green gas nation is given, with a number of examples, also including the extensive use of biogas as a
transportation fuel for buses, taxis – and also for a steadily growing number of private cars.
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Gas Load Forecasting of Tehran, Based on Intelligent and Statistical Modeling Systems, Comparing results
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Gas load forecasting plays a key role in operation of energy supply systems. It is inherent property of natural gas
transmission systems that necessitates forecasting of natural gas consumption; because this clean fuel is not
storagable right after purification and the long distance between gas fields and consumption sites create some delays in
gas delivery time. Thus, accurate load forecasting enables the gas service companies to timely supply the residential
and industrial needs as well as put the new train of gas transmission systems into operation and eventually maximize
efficiency and profitability.Gas load forecasting methods falls into very-short-term, short-term, mid-term, and long-term
forecasting categories. In very-short-term gas load forecasting method, there may be intervals as short as a few
minutes while in long-term methods it varies from a couple of years to decades.
Having nonlinear and complex analysis capability, the Artificial Neural Networks, however, has hitherto operated reliably.
Neural networks have simple features and connections and at the same time, given their nature (making
interconnections between different variables), they can easily establish interconnections between different parameters
(such as meteorology, season, day, consumption patterns, etc.) and gas consumption. It goes without saying that
artificial neural networks are user-friendly systems and that is why they are broadly applied by many industries.
Using artificial neural networks system, this study aims to predict gas consumption load of the central city of Tehran,
gathering its gas consumption and meteorology data during 2001-2012 as well as developing several models to forecast
hourly, daily, and monthly gas load in this city. In the end, the models were put into test using data set of 2005 (second
half) to 2012; the outcome results were compared with actual data.
 Here are the explanations on the above-mentioned models:
 &lt;b&gt;Daily Gas Load Forecasting, Applying Statistical systems Modeling&lt;/b&gt;
Here, the Box-Jenkins Statistical Model was used to forecast current day gas consumption level, applying input data of
gas consumption rate of two days ahead. A number of 1400 records have been used.
&lt;b&gt;Monthly Gas Load Forecasting, Applying Neural Networks Model&lt;/b&gt;
Once again, Multilayer Perception Neural Network with Back Propagation training method and optimized input data
including mean daily temperature, and season's weather, in an interval of the current month and the next, were applied.
 &lt;b&gt;Hourly Gas Load Forecasting, Applying Statistical systems Modeling&lt;/b&gt;
Although reliable data on hourly gas load of Tehran were not available, in order to predict daily peak hours, gas load has
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Membrane technology is a proven technology for hydrogen separation, air separation, natural gas sweetening and
post-combustion CO&lt;sub&gt;2&lt;/sub&gt; capture during gas production. It is an energy saving process with small
foot print, ease of scaling-up and it can be operated at ambient condition. In this study, a series of Ultem/PIM-1 flat
membranes were first prepared and their gas transport properties were investigated. Ultem was chosen because of its
high chemical resistance, high plasticization pressure, good accessibility and relatively low price. PIM-1 was chosen
because of its high gas permeability, moderate selectivity and processability.
When the PIM-1 loadings were low (&lt; 20 wt%) or high (&gt; 90 wt%), the polymer lean phase was well dispersed in
the corresponding rich phase. The glass transition temperature (T&lt;sub&gt;g&lt;/sub&gt;) of the system was observed
to be slightly higher as the PIM-1 loading increased from 0 wt% to 50 wt%, which suggests the likely partially miscibility
between these two materials. FTIR and XRD were conducted to confirm the molecular-level interactions at different
compositions. Gas transport properties of He, N&lt;sub&gt;2&lt;/sub&gt;, O&lt;sub&gt;2&lt;/sub&gt;,
CH&lt;sub&gt;4&lt;/sub&gt;, CO&lt;sub&gt;2&lt;/sub&gt; were investigated for all polymer blends and mixed gas pairs
(CO&lt;sub&gt;2&lt;/sub&gt;/CH&lt;sub&gt;4&lt;/sub&gt; (50/50) and
CO&lt;sub&gt;2&lt;/sub&gt;/N&lt;sub&gt;2&lt;/sub&gt; (50/50)) were tested for Ultem/PIM-1 (90:10) and Ultem/PIM-1
(80:20) blends. It is found that the gas permeability can be considerably improved with only 5 or 10 wt% PIM-1 without
much sacrificing the gas pair selectivity. For example, the CO&lt;sub&gt;2&lt;/sub&gt; permeability increased 47% and
167%, respectively, as compared to the pristine Ultem, while the selectivity of
CO&lt;sub&gt;2&lt;/sub&gt;/N&lt;sub&gt;2&lt;/sub&gt; and CO&lt;sub&gt;2&lt;/sub&gt;/CH&lt;sub&gt;4&lt;/sub&gt;
remained above 25 and 33, respectively. These gas permeation properties were further compared with semi-logarithm
and Maxwell predictions. When the PIM-1 loadings are low (&lt; 20 wt%), the permeability match closer with the
semi-logarithm addition, implying relatively homogenous blends at low PIM-1 loadings. When the PIM-1 loadings are high
(&gt; 90 wt%), the transport properties follows the Maxwell prediction because of the good dispersion of Ultem inside
PIM-1.
With the potential to be applied in industrial gas separation, selected blending materials were further manufactured into
hollow fibers. The PIM-1 content was chosen to be less than 15 wt% to preserve Ultem’s good gas selectivity. Through
spinning technology, defect-free Ultem/PIM-1 dual-layer hollow fibers at 5~15 wt% PIM-1 loadings were prepared in our
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Identification of CDM potentials in Khangiran & Fajr-e-Jam gas refinery companies

Abstract code

Title of abstract

Author

Co-Author(s)

Topic

Abstract text

Gas production

Abstract no.

This study has been done for the purpose of the identification of Clean Development Mechanism(CDM) Potentials in
Khangiran and Fajr-e-Jam Gas refinery Company, set priority and defining the next steps in order to development and
registration of the identified projects at UNFCCC[1]. Therefore the Green House Gases (GHGs) emission was
estimated for each device and process of different refineries in order to identify the major emission sources. In next
step, based on the share of each device and process in total refineries emission, the mitigation options were identified
and the possibility of development under CDM was assessed for the mitigation options.
Considering the availability of approved methodology and its applicability requirements, eleven projects were identified in
Khangiran and Fajr-e-Jam refineries, but the 6 of them were rejected because of lack of technical information and also
starting the project activity without consideration the CDM issues in decision making process.
Finally the additionality test has been done for the rest of projects. For evaluating the CDM additionality of the projects,
because of lack of technical and financial information, the basic design and cost of the projects has been estimated by
ASPEN-BJAC and ASPEN-ICARUS, respectively. The feasibility study results show that 3 projects without CDM
revenues are not economical viable, therefore they are additional and eligible for developing under CDM, while the 2
other projects are economically attractive without CDM revenues. At last the Project Idea Note (PIN) was prepared for 3
CDM eligible projects, which are as follows:
Installation of Economizer at Khangiran Gas Refinery
Installation of Heat Recovery Steam Generators (HRSG) in Incinerators of Khangiran Gas Refinery
Installation of Heat Recovery Steam Generators (HRSG) in Gas Turbines Exhaust of Propane Refrigeration Units’
Compressors at Fajr-e-Jam Gas Refinery
The feasibility study result shows that for the above mentioned projects the IRR will increase from 0.7%, -5.33% and
0.69% without CDM revenues to 14.29%, 11.98% and 18.23% with CDM revenues, respectively.
Keywords: GHGs, emission, gas refinery, CDM
[1] United Nations Framework Convention on Climate Change
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Study of polychloroprene hoses degradation for safety gas transport. Proposal of a caracteristic stress
endurance model

Abstract code

Title of abstract

Author

Co-Author(s)

Topic

Abstract text

Gas transmission and distribution

Abstract no.

Neoprene hose is suitable for use with all types of gas including liquefied propane gas (LPG). The forecasting of
neoprene lifetime constitutes a major stake for all gas transportation systems safety realized with this material. To
characterize its lifetime, we carried fatigue tests in alternate tension on a set of new neoprene samples and ageing ones
during 48h and 96h at 100°C into a universal ventilated steam shape room. The experimental results show that the (S,
N) curves for the three samples have the same shape and that the fatigue strength brutally falls between the new
sample and the aged one, indicating a loss of fatigue characteristics of this material under accelerated ageing.
&lt;b&gt;Keywords&lt;/b&gt;
Polychloroprene, transport, safety, fatigue, oven ageing, fatigue strength,
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In automotive and industrial markets, we are seeing an increased trend towards substituting plastic resin components
for metal ones. By replacing metal with plastic, both weight and cost can be reduced. In automobiles, this lightening
could lead to increased fuel efficiency. In industrial products, this can lead to reduced conveyance cost and reduced
production costs. We can already see this trend reaching the parts of home electric and gas appliances. In this study,
we examine the increased substitution of plastic parts for metal parts in gas supply facilities and gas appliances.
In Japan, steel low pressure buried gas pipelines are being replaced with plastic (polyethylene) pipes. At present, 40%
of the pipes are plastic. Now, valves and fittings are also being replaced with polyethylene components, creating a full
polyethylene piping system. As the steel lines have been replaced with polyethylene, the risk of a pipe corrosion has
been greatly reduced. Moreover, the piping system is more resistant to earthquakes, and the gas supply has become
more reliable.
In tandem with this, we see a growing movement which substitutes metal components of gas appliances with plastic.
Which parts can be substituted differs significantly between gas pipelines and gas appliances. In the field of gas
appliances, parts made from engineering plastics adopted by the automotive industry are becoming more common.
Parts through which hot and cold water circulate are often substituted. Copper pipes and brass headers and fittings
have been replaced by engineering plastics like PPS, SPS, and PPE.
However, due to Japanese fire safety regulations, exhaust gas channels and combustion units cannot be replaced with
plastic. In other countries, similar gas appliances are manufactured using plastic for these components. Substituting
plastic for metal in these parts of the machine would be beneficial to assembly and would decrease cost dramatically.
However, to take advantage of this would require deregulation.
The plastics used where hot water circulates are exposed to a severe environment, including both high temperatures
and a high flow of liquid. It is important to establish appropriate criteria and suitable test methods to estimate the
suitability of plastic parts for various purposes, in addition to understanding the characteristics of each plastic material
well. We designed and molded substitute plastic components in the same shapes as the metal parts, and evaluated
their suitability by the long-term performance test like water-hammer testing and constant load creep testing under a
severe environment, including high temperature, pressure, and flow.
In this study, we report attempts to substitute a wide range of metallic parts inside gas appliances for plastic parts.
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The Japan Gas Association established a research group consisting of eight gas suppliers from among its members
and assigned this group the task of conducting research on next-generation technology for pipeline integrity as a project
commissioned by the Ministry of Economy, Trade and Industry for three years from 2008 to 2010. As a result, two kinds
of promising innovative technologies were developed. One, a pipe location detection technology, can detect the location
of buried pipe from above the ground. The other, a self-propelled in-pipe technology, can be applied to an autonomous
propulsion type camera used for pipe-inspections. Ultimately, a new type of in-pipe-inspection camera will be developed
by combining these two technologies, leading to the improvement of pipeline integrity, because buried pipe can be
detected with high accuracy and can be inspected over wide areas without excavation. In this presentation, we will
report the results of the latest development of these two technologies.
Regarding buried pipe position detection technology, a small highly efficient gyro can be loaded on a compact circuit
board permitting its application to small size pipe of one inch and one and a quarter inch in diameter. It will, as a result,
be easy to confirm three dimensional shape of buried pipe. A future challenge will be reducing measurement errors,
which are caused by vibration, shock and the spin of the gyro through the pipe.
Regarding robots running in pipes, an active scope camera, which travels independently by vibrating cilia attached on
the surface of the camera cable, has been developed. It can be applied to small size pipe of one inch and one and a
quarter inch in diameter because the unit structure of the cable and vibration motor has narrowed the overall device.
The installation of a rolling mechanism on the tip of the camera not only permits the step on the joint of pipe to be
markedly increased, it also allows easier directional control along the shape of the pipe in cases where it includes many
bends and branches. A future challenge is to improve our ability to pull this camera back through the pipe more
smoothly.
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The detection of natural gas leakage from the high pressure pipelines is concerned both due to the energy saving
consideration and safety issuess. Nowadays gas industries require the reliable and fast response leak detectors to
provide the possibility of monitoring the thousands kilometers of pipelines network. The provision of new commercial
lasers that present high spectral purity, has led to a new technology of laser remote sensing providing solutions to the
above mentioned industry requirement. This technology is now replacing the previously employed technologies such as
flame ionization probe that takes a day in order to inspect several kilometers of the pipeline. Conversely, by laser
detectors it is possible to inspect several hundreds kilometers per day from the board of helicopters, while, measuring
the gas column with integrated concentration as little as several tens ppm-m.
In this study, a laser system was developed in order to remotely sense the natural gas leakage from the pipelines. The
detection was accomplished employing a Tunable Diode Laser Absorption Spectroscopy (TDLAS) system, working at
methane absorption line of 1653.7 nanometers.
This system works based on the so called second harmonic absorption spectroscopy in which different harmonics
generated in backscattered light, owing to the absorption by methane molecules, are detected. The laser source was a
tunable InGaAs laser capable of producing a wavelength tunability range of about 0.4 nm by temperature change or
current ramping.
The application of TDLAS system was quite promising, so that, a leak cloud having 25 ppm-m of integrated
concentration was successfully measured from more than 60 meters far. The leak cloud was produced by a gas flow
through a small nozzle of a bag, exhausting methane in air. In order to determine the concentration and dimensions of
the leak, the gas clouds were probed from different points of the cloud and analyzed by a gas analyzer.
The frequent experiments all evidenced the capability of the system in determination of leakage concentration of around
10 ppm-m from 60 meters far, during a typical time period of 0.1 seconds.
&lt;b&gt;Acknowledgement&lt;/b&gt;
The authors would greatly appreciate the Research and Technology Directorate of the National Iranian Gas Company
(NIGC) for the financial support of this project
&lt;b&gt;Keywords&lt;/b&gt;:gas leak, remote sensing, laser, natural gas, methane
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Stress Corrosion Cracking (SCC) is a phenomenon that occurs in buried carbon steel pipelines used for gas and oil
transmission. It is usually found in colonies of thin, long and deep cracks in the external surface of the pipeline. These
cracks eventually reach a critical size, which lead to system failures.
SCC has been studied thoroughly for years, and two factors have been identified in connection with the development of
cracks. Thus, the phenomenon can be classified as high pH SCC (pH from 9 to 10) and near- neutral pH SCC ( pH
from 6 to 8).
TGS, a leading gas transportation company in Argentina, which operates the longest and oldest pipeline system in Latin
America, is not beyond the reach of this problem. TGS has detected two system failures related to SCC while the
system was in service, three SCC failures during the performance of hydrostatic tests and has also found sites with
SCC colonies by means of the application of its SCC susceptibility model. All the cases have been rated as high pH
SCC.
Among the tasks that TGS carries out to implement its integrity plan, SCC research and mitigation activities play a key
role.
This work will describe the tasks we have conducted in the development of our susceptibility model for the detection of
high pH SCC sites, and will outline the research studies we have carried out based on the EMAT tool.
In the second part of this work, we will sketch out the main variables taken into account by TGS to rate a site as
susceptible to high pH SCC and the field results we have obtained upon the application of the model to our system.
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Raw natural gas contains valuable heavier hydrocarbons such as ethane, propane, butane and fraction of higher
hydrocarbons. These associated hydrocarbons, known as natural gas liquids (NGL), must be recovered from the gas
in order to control the dew point of natural gas stream and to earn revenue by selling these components as products for
different industries.
The objective of current article is to investigate the effect of cold box and demthanizer column in the
C&lt;sub&gt;2+&lt;/sub&gt; recovery unit. A case study on NGL plant is simulated using ASPEN Plus to determine the
characteristics of the various pieces of equipment and streams in the plant. Plant is simulated to investigate
hydrocarbon recovery and effect of cold box. Cold box in NGL recovery plant is a complicated heat exchanger in which
many streams enter and exchange the heat to reach a special condition. This nested complicate design is for increasing
the efficiency of C&lt;sub&gt;2+&lt;/sub&gt; recovery in demethanizer tower.
Case study NGL recovery plant has performed without damage over several years in order to recovery the
C&lt;sub&gt;2+&lt;/sub&gt; hydrocarbons. But recently, during some plant upset, defects resulted in some lines of heat
exchanger. During the problem time some of the heat exchanger is destroyed. From the laboratory results, it concluded
that there might a leakage in one of the streams in cold box. To fix the problem and start up the plant again, simulation
used to investigate the effect of different blocks and lines of cold box and possibility of switching the lines. Repair or
replacement of the unit is extensive costly and need several month to fix. In an effort to reduce repair costs and
downtime, it’s decided to investigate the effect of removing or diverting some streams to other lines in heat exchangers.
Detfected lines removed in simulation and feed molar flow decreased. Effect of these changes show that ethane
recovery would decrease and methane and other hydrocarbons are not affected as much as the ethane. In modified
configuration plant ethane recovery decreased by the half of the original design. Since there are no downstream plant to
use the ethane, proposed changes are satisfying and good enough to apply in real plant. It can be concluded the
simulation is used to survive the plant until purchase and install the new equipments. 
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&lt;b&gt;Bio and natural gas use to micronize grain by applying infra-red heating system with heat capacity of 300
kW&lt;/b&gt;
&lt;b&gt;Yu. Rozov (Rosprodmash), V. Afanasiev (Voronezh research and development institute of formula feed
industry), Yu. Zhebrak (Engprogroup)&lt;/b&gt;
&lt;b&gt; &lt;/b&gt;
The issues of providing cattle with ecologically clean forage and of environmentally safe recycling of cattle biowaste are
considered most important in modern cattle breeding, and for swine breeding, where biowaste is highly toxic and
requires pre-recycling treatment, in particular. 
OJSC “Gazprom promgaz” in cooperation with CJSC “Korporatsia Rosprodmash” and Voronezh research and
development institute of formula feed industry have developed grain micronizator producing piglet fodder and using
biogas produced from swine biowaste.
Grain micronizing is the processes when grain is heated (measuredly) to a given temperature while vibro-sifted and
crushed. Such treatment allows to enhance nutrition value and sanitary characteristics of the grain.
The micronizator can be applied at fodder mills, grain handling plants, cattle fattening farms and food industry plants.
This paper describes design of the system with output of 2 tons of treated grain per hour. The given production capacity
was selected as specifically appropriate for swine breeding farms actively developing in several regions of the Russian
Federation. Having this field of application in view we designed gas-fed heating system with infra-red burners which
summary heating capacity is 300 kW.
40 infra-red radiation burners GIK-8 designed by OJSC “Gazprom promgaz” constitute major element of the heating
system. Gas burner GIK-8 is specially designed to combust gas with high calorific value. Installed at cattle breeding
farms these burners can be adjusted to combust biogas, they also can operate using mixture of natural gas and biogas.
The burner ensures uniform distribution of gas and air mixture and homogenous burning mode preventing from
overheating local zones of ceramic packing. The system of 40 burners provides for distributed even heating of the
grain.
High adjustment precision of the heating system and the control system ensure good ??&lt;sub&gt;2&lt;/sub&gt; and
NO&lt;sub&gt;?&lt;/sub&gt; emission parameters.
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Design and implementation of a Supervisory Control and Data Acquisition (SCADA) system in any business activity
requires knowledge of metering and regulating field acquipment, communications and communication protocols
implemented in the equipment, a knowledge of appropriate SCADA server programming technics and databases, as
well as data interpretations and Client’s computer management at the Dispatching Centre including also central location
communications with remote locations in order to obtain the maximum field equipment accessibility. As regards the gas
technology, besides the relevant know-how concerning the IT part of the SCADA system it is necessary for designers to
have a extensive knowledge of gas technology, equipment and processes comprised by the implemented SCADA
system. Such an comprehensive approach implies involvement of a team of experts able to cover a wide know-how
spectrum. Gas companies mostly are able to obtain such excessive knowledge of gas technics and processes and
what remains is only to gather a competent tem of IT experts. This paper describes implementation and functions of one
inernaly built SCADA system as well as the analysis of the resources necessary to enable further development in the
right direction.
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The growing liberalization of natural gas markets throughout the world has given a new role to financial trading
instruments. Flexibility in natural gas contracts, investment in storage capacity and growing LNG trades have revealed
significant changes between the futures price and the spot price. These changes have been attributed to the
opportunities in arbitrage and speculation activities. This paper investigates the relation between futures price patterns,
spot prices and natural gas storage capacities in terms of the activities of arbitrage and speculation. The proposed
model was tested for the NYMEX futures contracts. The results showed that arbitrage has great effect than speculation
in the determination of futures prices. Besides, they indicated that seasonal arbitrage profits are mainly reinforced by
storage activities.
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Integrated logistic support ILS is a methodology to identifying and optimizing maintenance resources in order to preserve
a desired level of system performances. Its successful implementation relies on the development of structured support
methods for complex systems by which different maintenance activities are predefined and optimized. Examples of
these methods are spare part management, repair facilities management, reliability centred maintenance, among others.
This paper presents a supportability decision model, as application of ILS, based on queuing theory for managing
spares inventory in a limited repair capacity. Validation was performed by real world testing of the model within the
Algerian petroleum industry. Such a maintenance support model potentially reduces system downtimes and leads to
higher system output. The results show that gas turbines, major equipment in gas boosting stations, could be effectively
managed by minimizing their whole life costs and maximizing their outputs. The proposed model is adequately generic to
be extended to other complex systems in the Petroleum Industry.
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Aqueous solutions of glycol are commonly used as heat transfer media for the applications such as solar collector
systems, vehicle cooling systems, natural gas dehydration plant and indirect gas heaters. Failure analysis and the
leakage of gas tubes in an indirect water batch heater of the city gate station (CGS) utility were assessed. Indirect water
batch heater is a type of heat exchanger in which heat is transferred to gas tubes via ethylene glycol solution in order to
increase its temperature for further processing. The gas is heated before its pressure is reduced. Heating fuel gas
while it is still at a high pressure keeps ice crystals and hydrates from forming in the lines when its pressure is reduced
for combustion. Ice and hydrates can cause major damage to equipment. Reports show that, these tubes facing
external corrosion in the form of smooth cavities finally lead to leakage. These tubes are made from ASTM A53 Gr. B or
ASTM A106 Gr. B/C or API 5L Gr.B, Schedule No.80. The failure assessment of tubes was carried out by polarization
curves, AC impedance measurements, current transient and atomic force microscopy. Corrosion coupons were also
immersed in ethylene glycol ?uid at different places inside the furnace. The investigation revealed that degradation of
ethylene glycol forming organic acids (acetic acid, carbonic acid, and formic acid), as the consequent reduction of the
pH, take place progressively, being responsible for carbon steel acidic corrosion and eventually to the failure of heating
tubes. The effect of molybdate as inhibitor was studied and high inhibition efficiency was obtained. It was found that
surface passivation was occurred in presence of inhibitor. The inhibiting effect of the molybdate was explained on the
basis of the competitive adsorption between the inorganic anions and the aggressive Cl&lt;sup&gt;-&lt;/sup&gt; ions and
the adsorption isotherm basically obeys the Langmuir adsorption isotherm.The effect of molybdate as inhibitor was
studied and high inhibition efficiency was obtained. It was found that surface passivation was occurred in presence of
inhibitor. The inhibiting effect of the molybdate was explained on the basis of the competitive adsorption between the
inorganic anions and the aggressive Cl&lt;sup&gt;-&lt;/sup&gt; ions and the adsorption isotherm basically obeys the
Langmuir adsorption isotherm.In heat transfer systems, where nitrite is not stable, molybdate can be used as an
inhibitor for corrosion protection. In these cases photometric methods are recommended for monitoring the molybdate
concentration. However, due to the dark brown color and turbidity of aged glycol solutions photometric methods were
not applicable. Thus the use of IC offered a reliable alternative for the determination of molybdate, also in aged glycol
solutions, using IonPac AS9-HC or AS14 columns for separation.
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This paper deals with thermodynamic modeling, parametric analysis and optimization of a novel integrated system to
recover energy from pressure reduction in city gate station (CGS). This research cover thermodynamic modeling of a
hybrid system includes a turbo expander, an organic Rankine cycle (ORC) and a Proton Exchange Membrane (PEM)
electrolyzer to produce electricity and hydrogen. The pressure of natural gas in transmission pipeline in Iran gas system
is high about 7 MPa. Since, near the cities pipeline pressure should be reducing to 1.7 MPa, there is a great potential to
recover energy to produce electricity and other energy products. In the proposed integrated system in this paper, a
comprehensive parametric analysis include the effect of main parameters such as natural gas preheat temperature, the
natural gas pressure inlet to turbo expander, the heater mass fuel flue rate and high temperature of ORC on the system
performance is investigated.
The resultS show that although, the natural gas inlet pressure has a trivial effect on exergy efficiency of ORC, PEM
electrolyzer and turbo expander, it has an important effect on turbo expander power output and hydrogen production
rate. Besides, results indicate that increase preheat temperature of natural gas from 130 to 165 has the favorable effect
on the turbo expander power output and exergy destruction rate of ORC components. Also, it can be concluded that
increases preheat temperature leads to decrease hydrogen production from 15.9 kg/day to 14.8 kg/day due to
decrease ORC output work.
In order to find the optimum value of design parameters an optimization method is applied. The genetic algorithm
optimization results show there are acceptable values for five design parameters which guarantee the optimum
performance of the novel proposed integrated system.
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Natural gas is the cleanest fossil fuel and the most valuable source of energy in the world. As a green energy, it is
obvious that the production, transmission, distribution and consumption of natural gas provide a sustainable level of
supply and demand. The pipeline safety is one of the major challenges in the gas industry. The new pipeline
management approaches are in fact the processes which minimize the risk of incidents in the pipelines networks. Poly
ethylene pipes have been in use in gas industry since 1960's as steel pipes replacement because of being light, safe
against corrosion and cost effective.
In the recent years, it is reported that polyethylene pipes were attacked and damaged by rodents in a number of cases.
Although, the scope of incidents has not been statistically considerable, they could not be ignored as a safety issue in
affected area. Rodents as the largest group of mammalian are characterized by the ability to gnaw through a wide range
of materials such as electrical wiring, pipes and other structural components.
To tackle with this problem a plan was purposed on the basis of ecological rodent management measures. The plan
aimed to combine basic and applied research on rodents control to the end of protecting gas pipeline. Developing an
integrated management plan made it necessary to study rodents’ habitats and it was found that in each case a different
method needed to be applied.
There are various methods for protecting pipes against rodents in related literature, but the majority of these techniques
needed modification to yield the best management practices. These methods range from physical to biochemical
applications used in fields. In a part of this study the pipes were covered by stainless- steel mesh or a layer of one- inch
stone cover to a thickness of 10 cm before being installed in the semi field and field trials.
The other approach was the protection of the pipes using repellents either in soil or as masterbatches in the pipes
structure.The efficiency of two chemicals, namely capsaicine and thiram were assesed as possible protective
substances in the soil backfills around pipes&lt;b&gt;.&lt;/b&gt; Moreover, there are a number of commercially available
masterbatches containing natural repellents. They can either be used in co- extrusion with the plain polyethylene resins
and making pipes with anti-rodent properties or in manufacturing wrapping films. All of these methods were compared
and the results show that the ecology and land use change are factors to be considered before any installation of
polyethylene pipes. The sustainability of installation needs devising a number of protective measures in the areas close
to the natural habitats of rodents. The findings of the study led to the revision of pipeline installation guidelines.
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No other ways expect modify consumption patterns around the world. In next two decades, there will be a direct
relationship between the development of countries and increasing for their energy demands. From other perspective,
environmental pollution and increasing of global temperature of earth due to combustion of fossil fuels are one of the
biggest challenges for authorities. In addition, due to the widespread distribution of natural gas resources, that
increased the cost of gas transmission to power station, integration of gas extraction sites and gas stations in
unavoidable. This scheme will be significant advantages such as ensuring the supply of clean energy, increasing the
energy efficiency and also reducing the environmental pollution.
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Conflict in Determination of Water and Hydrocarbon Dew Point at Exported Gas from Iran to turkey 
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By signing Natural Gas Sale and Purchase Contract (Contract), between National Iranian Gas Company (NIGC) , and
BOTAS Petroleum Pipeline Corporation (BOTAS), on August 8,1996 IRAN plays an important role in supplying Natural
Gas for turkey.(30% of total Turkey consumption) All The delivered Gas are measured in BAZARGAN METERING
STATATION (BMS) , The Quality and Quantity indices are measured due to defined method and Standards which has
been agreed by parties in Operation Agreement as in integral part of the contract, Water and Hydrocarbon dew point
(WDP&HCDP), Temperatures are measured by CONDUMAX analyzer including CERMAT II I.S which provided by
MICHEL INSTRUMENTS , The CONDUMAX was manufactured under license to Shell Research Ltd. And CERMAT II
I.S Hygrometer utilizes the Ceramic Sensor (TRANSMET I.S. Dew point Transmitter).
Sometimes the existence ratio of heavy Hydrocarbons and moisture in natural gas causes water before than The
Hydrocarbon is Condensed so CONDUMAX approximately identifies WDP as HCDP and the actual HCDP is lost, this
defect in CONDUMAX caused a big mistake in determination of Hydrocarbon Dew Point of natural gas during the last
years.
Fiscal natural gas contracts includes clauses which defines limitation for quality indices and if an index exceeds this limit
or had considerable deviation not only the delivered and undelivered gas has its special penalties but also buyer
authorized to reject any volume of nominated gas for that period and consequently claims additional damages through
an arbitration process, which is guided by international commerce chamber (ICC).
This article whether analysis plenty and severity of aforementioned conflict in exporting gas from Iran to Turkey by using
the record of measured datum and operational situation of Iranian Natural Gas Network, also recommends other
method and standards to avoiding of such inconsistency for measuring both HCDP and WDP together.
&lt;b&gt;Keywords&lt;/b&gt;: natural gas quality, natural gas sale and purchase contracts, water and Hydrocarbon Dew
point Determination
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Design, Analysis and Construction of a Special Squeeze off Device for Polyethylene Pipes
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Polyethylene pipes have high flexibility, low abrasion and corrosion, which make them ideal for gas transportation
purpose. It is necessary to block the gas flow inside the pipe temporary by squeeze off device for repairs. In this paper,
the design, analysis and construction of a novel squeeze off tool for High Density Polyethylene Pipe (HDPE) is
presented. Unlike the conventional hydraulic devices, there is no need to go inside the hole so, it reduces the time and
cost of the repair process. In addition, the device is hand operated and it is much lighter than the similar hydraulic tools.
In this paper, the effect of the temperature and jaw shape in the squeeze off process is analyzed using FEM and results
are verified by experimental test results. It is concluded that, as the width of the jaws is increased, the amount of
squeeze off force is raised but the stress distribution became more uniform. It is also concluded the in the best situation,
240 KN force is required to squeeze 160mm-SDR11 pipe which is extremely a large amount of force. The design criteria
is that the device can tolerate this force and also the rate of squeeze off be less than 0.5 inch per second according to
GIS standard. The kinematic design of the 6-link mechanism of device is done for reaching the less weight and size of
the device. Finally, the total weight of the devise was 45Kg and it was capable of squeezing 25, 63, 90, 125 and 160 mm
pipes. There are three main standard test is reported in the reference documents, the strength of device (ASTM1563),
the leakage test (GIS PL2-7) and the hydrostatic test (EN 12106). The proposed device could pass this standard tests
that shows the acceptable performance of the device.
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This document provides guidance for establishing secure industrial control systems (ICS). These ICS, which include
supervisory control and data acquisition (SCADA) systems, distributed control systems (DCS), and other control
system configurations such as skid-mounted Programmable Logic Controllers (PLC) are often found in the industrial
control sectors. ICS are typically used in industries such as electric, water and wastewater, oil and natural gas,
transportation, chemical, pharmaceutical, pulp and paper, food and beverage, and discrete manufacturing (e.g.,
automotive, aerospace, and durable goods.) SCADA systems are generally used to control dispersed assets using
centralized data acquisition and supervisory control. DCS are generally used to control production systems within a local
area such as a factory using supervisory and regulatory control. PLCs are generally used for discrete control for
specific applications and generally provide regulatory control. These control systems are vital to the operation of the
U.S. critical infrastructures that are often highly interconnected and mutually dependent systems. It is important to note
that approximately 90 percent of the nation's critical infrastructures are privately owned and operated. Federal agencies
also operate many of the ICS mentioned above; other examples include air traffic control and materials handling (e.g.,
Postal Service mail handling.) This document provides an overview of these ICS and typical system topologies,
identifies typical threats and vulnerabilities to these systems, and provides recommended security countermeasures to
mitigate the associated risks. 
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Biogas Feed to Natural Gas Grid : New Opportunities and Challenges in front of Renewable Domestic
Utilization in Iran
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More than 30 million tonnes per year agricultural wastes are major part of sources which can produce 20 billion cubic
meter biogas (almost 10 billion cubic meters per year methane) in Iran. Assuming 36 Mj per cubic meter heat value for
methane, we can gain a huge energy for cars or industries very simply. It is why this research carried out and leads us
to a feasibility study. Currently most of the global energy companies already have renewables in their program.
 According to the companies information the majority of them are planning to increase the share of renewables in the
future. The companies have learned how to gain profitability from these new energy sources that stimulates their
commercial use and development. One of the most promising types of the renewable energy sources is biogas
(generally) or bio methane – gas produced from organic waste.
This study is an evaluation of technical and economical potential for biogas production in Iran, focuses on the potential
of upgrading produced biogas to biomethane (a renewable natural gas) and its subsequent sale in existing gas markets.
During this study, technologies and existing biogas upgrading projects are reviewed to derive an average cost for
production of biomethane from organic waste. Environmental impacts are assessed in light of different biomethane
utilizations in Iran.
In a brief summary, although development of biogas production and feed into natural gas grid is an opportunity for Iran,
but some following challenges are in front of this policy:
Energy is cheap and there are not good drivers for development of renewable gases. Subsidies are the next important
issue from economical point of view.
Capital cost of biogas production plants in Iran is not comparable with other energies.
Specified organization (SUNA) are defined and authorized in development of renewable gases but there is not a master
plan and roadmap for development.
New technology of biogas plants should be transferred and considered.
Environmental impact assessment should be done for every new project
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&lt;b&gt;The dry sour gas is 4th gas plant's main product for transfer and injection into Aghajari Oil Field as EOR
projects. Moisture control and monitoring in sour gas is a critical parameter because of severe corrosion problems that
are associated with sour gas. For assessment of Michell online process moisture analyzers, in comparison to
laboratory Michell’s ceramic moisture sensor and portable monitor (ASTM D-5454) and Chilled mirror device as manual
dew point tester (ASTM D-1142), a periodical test has been done. The results showed acceptable accuracy range of
online analyzers and the calibration period confirmed. In this paper all recorded data has analyzed by statistical
methods&lt;/b&gt;
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A CASE STUDY ON CO2 CAPTURE AND TRANSPORTATION THROUGH NATURAL GAS PIPELINE: A
SUSTAINABLE STEP FORWARD TO GO GREEN
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Climate change is a problem of global proportions. A number of anthropogenic gases are largely responsible for driving
this process forward, the most significant contributor being carbon dioxide (CO2) produced mainly by the burning of
fossil fuels although other sources are available. Gas-fired plants can have various configurations. The gas (typically
80+% CH4) is generally combusted in either a boiler or a combustion turbine. When the gas is burned; in the simplest,
resulting exhaust is released into the atmosphere. One of important sources in industrial scale is natural gas processing
where CO2 removes from ethane in DECARBONATION UNIT to feed petrochemical plants.In the SOUTH PARS GAS
COMPLEX CO. both of mentioned sources are available. The former is released CO2 from ETHANE TREATEING
UNITS in the third and the fifth refineries. The amount of CO2 basis plants design capacity is almost &lt;b&gt;460 ton per
d&lt;/b&gt;ay for both plants. For earlier one, below table shows figure of released CO2 just, in the forth refinery (values
are actual readings).Forth refinery is designed and constructed to receive and treat 3600 mmscfd sour gas coming
from off shore platforms and inject the gas into IGAT V. This gas is then compressed again for enhanced oil recovery
application by AGAJARI plant. As injection of CO2 into oil reservoirs is a known process and most of required of
equipments are already available, capture and injection of CO2 into sour gas pipeline intrinsically has advantage for forth
refinery and in this paper all requirements were discussed. 
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Life cycle assessment of a gas production offshore in South Pars field
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Life cycle assessment (LCA) of offshore gas production platform in South Pars Gas field in Persian Gulf -Iran has
performed to examine the net emissions of greenhouse gases, as well as other major environmental consequences.
LCA is a systematic analytical method that helps identify and evaluate the environmental impacts of specific process or
competing processes. In order to quantify the emissions, resource consumption, and energy use (i.e., environmental
stressors), material and energy balances are performed in cradle-to-grave manner on the operations required to
transfer raw materials in to useful products. The purpose of this paper is to focus on LCA by establishing the balance of
energy and GHG emissions throughout the life cycle of the all main sources in plant. The used methodology is governed
by ISO 14040-14043 which describes the various steps of LCA. The key elements of this study are:
1- System description and major assumptions
2- System boundaries
3- Natural gas compositions
4- Natural gas losses
5- Emissions identification and monitoring
6- Results
7- Impact assessment
8- Improvement opportunities
10- Summaries
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Threat detection to pipelines using an automated aerial surveillance system
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In the context of the iNTeg-Risk project &lt;i&gt;(EU funded project, Grant agreement number
CP-IP-3213345-2)&lt;/i&gt;, an innovative gas transportation safety barrier has been developed to improve safety
performance on the one hand and to reduce carbon foot print and costs on the other hand. This solution is based on the
use of Unmanned Aerial Systems (UASs) for image acquisition and software for automated detection of potential threats
to the surveyed pipeline.
The project has demonstrated the feasibility and the efficiency of automated data collection and automated threat
detection processes by means of experimental flights. Test flights have been conducted in Germany and demonstration
flights have been performed over transmission pipelines sections in France and in Spain.
The objective of this paper is to present the main components and most recent results of this new surveillance system.
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Removal of Oxygen from Biogas via Catalytic Oxidation of Methane
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In Europe, in particular in Germany, biogas features a strong growth. German authorities have set up ambitious goals by
demanding the annual amount of biogas to be 6 billion m&lt;sup&gt;3&lt;/sup&gt; STP by the year 2020 (in 2030: 10 billion
m&lt;sup&gt;3&lt;/sup&gt; STP) [1]. On the way towards these objectives, the overall biogas capacity in Germany will
reach a level which demands either recompression of upgraded biogas from local gas distribution networks or the
intensification of its direct injection into transportation networks.
In recent biogas monitoring programs [2, 3] oxygen contents in the range of 0.1 vol.-% up to 1.8 vol.-% have been
reported in upgraded biogas. The average oxygen content was 0.5 vol.-%. In order to protect the gas infrastructure and
in particular the gas storages from corrosion, a threshold value for oxygen of 10 ppmv for transport pipelines (MOP &gt;
16 bar) connected to underground storages and/or cross border transmission has been set up [4, 5]. Since a small
amount of oxygen in biogas is inevitable, a process for the removal of oxygen has to be implemented into the biogas
production and purification chain.
One promising alternative to state-of-the-art technologies is the catalytic oxidation of methane [6]. Up to now, there has
been no considerable technical relevance for the catalytic removal of oxygen as a trace compound from a gas stream
with methane as major component. Traces of oxygen are usually removed by adsorption based processes (e.g. on Cu,
Cr) or by oxidation of hydrogen. The typical amount of oxygen in biogas exceeds the threshold value for economical
application of adsorption based processes. The major drawback of hydrogen is that it has to be added to the biogas
stream from external and in general fossil sources, which has a negative impact on process sustainability. Besides,
oxidation of methane appears to be the economically and technically preferred option.
Currently, detailed investigations are being performed in a catalytic test rig at the Engler-Bunte-Institute in order to obtain
design data for the implementation of catalytic oxygen removal units based on the oxidation of methane.
The conference contribution will show the necessity of oxygen removal as vital part of modern biogas processes as well
as the experimental results of the lab tests, first field tests and studies on process economics in comparison to
state-of-the-art technologies.
[1] Gasnetzzugangsverordnung; Teil 6 Biogas, § 31 (09/2010)
[2] Köppel, W; Graf, F.: Results of a DVGW Biogas Monitoring Program; gwf-Gas|Erdgas International 151 (2010) 13,
38-46
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Optimizing hardware and software of emergency shutdown system for propane and boil off gas compressors
to inhibit entering surge region and decrease gas flaring
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Compressors are used in wide variety of application. Undoubtedly, compression systems can exhibit several types of
instabilities. This article presents result from an investigation on Increasing the safety of propane vapour compressors
and propane boil-off gas compressors via elimination of one type of aerodynamic flow instabilities which is known as
surge and also decreasing the time of shutdown period of the gas compressors in order to decreasing the gas flaring.
The mentioned compressors objective is to chill and store propane and butane products from the gas plant processing
units and to export the refrigerated liquid product to the loading facility. In this study, firstly, by means of investigation in
detail on the emergency shutdown system program in the HIMA-PLC, the prominent factors cause to happening surge
phenomenon and increase the shutdown period of compressor was determined. Generally, when compressor is
stopped, all emergency shutdown valves and blow down valves should be changed to safe position and anti surge
valve should be opened, in addition; isolation valves on equalization lines between the suction drum should be opened in
order to protect the compressor performance from entering surge region at the compressor stoppage. But according to
the designed program of ESD system due to using the MODBUS protocol for one of the prominent shutdown cause and
incorrect designed program of startup override switch which is activated by the operator during startup time, in case of
MODBUS failure, power failure and activation of UCP shutdown signal at the certain condition of flow, pressure ration
and rotational speed, various instabilities will be happen and not allow to change the emergency shutdown valves,
isolation valves, anti surge valves change to safe position, therefore; electromotor of the compressor is de-energized
but the related valves is not in safe region .Hence, in this case the forward flow through the compressor can no longer
be maintained, due to increase in pressure across the compressor and a momentary flow reversal occurs.
Furthermore, it is undeniable that the MODBUS protocol should be used merely for monitoring and control, not to be
used for shutdown cause. Investigation on the ESD program demonstrated that in case of MODBUS failure during
startup due to incorrect features on the designed program, the time of shutdown period will increase and as a
consequence refinery will encounter financial loss. Hence, this instability problem has been extensively studied and a
solution on surge avoidance established. Secondly, a new hardware and software configuration were configured in
emergency shutdown system (HIMA-PLC) and also loaded to ESD-HIMA and the function test was done completely. It
is expected that finding in this study could be used in increasing the safety of compressors by protecting from some
damages such as shaft vibration , instability in axial thrust, bearing seizure and seal damage. Furthermore, it could be
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PhaseOpt – Online tool for hydrocarbon dew point monitoring
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The knowledge of the hydrocarbon dew point is of great importance for the oil & gas industry as it is one of the gas
quality specifications used for ensuring safe transport of natural gas. The most used dew point specification for natural
gas transported in the European pipeline system, is the cricondentherm specification used for sales gas. On the
Norwegian Continental Shelf, rich gas pipelines are commonly used to transport partly processed gas from offshore
installations to onshore facilities in the dense phase region and thus, a cricondenbar specification has to be fulfilled.
The PhaseOpt technology is a tool for online monitoring of hydrocarbon dew point in rich gas pipelines. Accurate
prediction of hydrocarbon dew point temperature and pressure is of great importance to obtain effective utilization of the
natural gas pipelines and process plants without hydrocarbon liquid drop-out. Finally, given the deregulated European
gas market and varying range of gas quality, a tool for reliable determination of the hydrocarbon dew point for pipeline
gas is increasingly important.
The PhaseOpt technology consists of the following elements:
• A sample system optimized to handle trace component analysis and traces of liquid glycol in the gas
• An online process GC-analyser providing extended compositional analysis with detailed composition up to
C&lt;sub&gt;12&lt;/sub&gt;
• A reliable thermodynamic model for hydrocarbon (HC) dew point calculations with focus on cricondenbar
• Implementation of methods for online cricondenbar measurement into control system of pipelines and process plants
&lt;b&gt;&lt;i&gt;Acknowledgements:&lt;/i&gt;&lt;/b&gt;
&lt;i&gt;PhaseOpt technology&lt;/i&gt; &lt;i&gt;has been financed by Gassco and Statoil. Gassco is the operator for the
Norwegian gas transport system and of several gas processing and receiving terminals in Norway and in Europe.
Statoil is an integrated oil and gas company with substantial international activities and the operator of a large part of
Norwegian oil and gas production.&lt;/i&gt;

Statoil ASA; Norway; Tel: , efss@statoil.com

Additional file

Extra information

 -

Presentation

Session

UMERIC

Oral presentation

Time

Presentation pref.

  /  /Date

Location



Abstract Registration No: 210

403                     IGRC 2014Conference

210

Goetz, Manuel

Novel methanation concepts for the production of Substitute Natural Gas
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Methanation (eqs 1 and 2) is an exothermic heterogeneous catalytic reaction. It is used for the production of Substitute
Natural Gas (SNG) as well as for the removal of CO, e.g., in ammonia synthesis and for proton-exchange membrane
fuel cells. The most important side reactions of the methanation are the water-gas shift reaction and the production of
short-chain hydrocarbons, such as ethane, by the Fischer-Tropsch reaction.
CO (g) + 3 H&lt;sub&gt;2&lt;/sub&gt; (g) à CH&lt;sub&gt;4&lt;/sub&gt; (g) + H&lt;sub&gt;2&lt;/sub&gt;O (g)
&lt;i&gt;?&lt;sub&gt;R&lt;/sub&gt;h&lt;sup&gt;0&lt;/sup&gt;&lt;/i&gt; = -206 kJ/mol (eq. 1)
CO&lt;sub&gt;2&lt;/sub&gt; (g) + 4 H&lt;sub&gt;2&lt;/sub&gt; (g) à CH&lt;sub&gt;4&lt;/sub&gt; (g) + 2
H&lt;sub&gt;2&lt;/sub&gt;O (g) &lt;i&gt;?&lt;sub&gt;R&lt;/sub&gt;h&lt;sup&gt;0&lt;/sup&gt;&lt;/i&gt; = -165 kJ/mol (eq. 2)
&lt;b&gt; &lt;/b&gt;
The removal of the heat of reaction is a main issue of the methanation process to produce SNG. During the 1970s and
1980s, many concepts for realising the production of SNG from coal were developed. Most of these concepts were
based on a series of adiabatic fixed-bed reactors including a gas recycle loop to moderate the temperature in the
reactors. The main difference between these concepts is the number of reactors in series. However, the main
drawbacks of these concepts are a high investment, a high thermal load on the catalyst, and possible mass transfer
limitations due to the necessarily large catalyst particles.
Other concepts utilize fluidized-bed reactors. These reactors achieve an effective removal of the reaction heat. Alas, the
mechanical load on the catalyst causes attrition and ultimately entrainment of the catalyst.
The current research focuses on the use of renewable sources for producing SNG, and as a consequence, new
technologies are required. Two new methanation processes aim to combine some of the advantages of fixed- and of
fluidized-bed reactors such as an effective removal of the reaction heat and simultaneously a low thermal and
mechanical load on the catalyst.
One idea is to use a three phase reactor (more precise: a slurry reactor) by filling the reactor volume with an inert heat
transfer liquid and to suspend the catalyst in this liquid. The reacting gases flow as bubbles through the liquid. As a
result of the high heat capacity of the liquid phase, a three phase reactor system is able to intermediately store the heat
of the methanation reaction with only a small rise in temperature. Thereby, the heat can easily be removed via external
heat exchangers allowing an easy temperature control.
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Life cycle assessment of a biogas plant with biomethane as vehicle fuel and injected into the natural gas grid
by CO2 capture and storage technology
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This project demonstrates the concept of carbon-neutral-bioenergy, which consists in the combination of bioenergy
production with carbon capture and storage (CCS), producing a substitute natural gas (bio-methane) from biogas. For
this purpose, in this work analysis and evaluation of lyfe cycle assessment (LCA) results obtained are presented.
To achieve this goal biogas production with an innovative biogas upgrading system has been carried out. This system is
based on the combination of biological and cryogenic technologies to capture and storage the
CO&lt;sub&gt;2&lt;/sub&gt; in the biogas and to remove other contaminants (SH&lt;sub&gt;2&lt;/sub&gt;, volatiles,
moisture...). This upgrading process would be an alternative to the CO&lt;sub&gt;2&lt;/sub&gt; capture technologies
currently available which have substantial capital and operating costs.
Biogas production plant from an anaerobic digestion is used to test different types of residue and to study their potential
for the production of biogas.
Pilot Algae Plant (PAP) is used where the biogas is firstly upgraded by the fixation of CO&lt;sub&gt;2&lt;/sub&gt; through
photosynthetic algae for natural CO&lt;sub&gt;2&lt;/sub&gt; sequestration. Besides of the CO&lt;sub&gt;2&lt;/sub&gt;
from the biogas, the digestate produced in the anaerobic digestion process will also be used as nutrient for growing the
algae. As by product, the process generates algae biomass with many applications.
The Gastreatment Power Package (GPP) system upgrades the biogas coming from PAP capturing the residual
CO&lt;sub&gt;2&lt;/sub&gt; and removing the rest of the contaminants. In this plant the biogas is chilled in four steps to
obtain a high quality biomethane and liquified CO&lt;sub&gt;2&lt;/sub&gt; as by-product which is stored for further uses.
After this processes, the biogas will be upgraded to the specifications required by the legislation for adding it to the
natural gas grid (biomethane distribution) and also it will be used as vehicle fuel (one truck-vehicle is tested with
biomethane).
A Life Cycle Analysis (LCA) according to standards ISO 14040 and ISO14044 has been performed in order to evaluate
the environmental impact of the whole process. It has been taken into account CO&lt;sub&gt;2&lt;/sub&gt; emissions
involved from the biogas production to its final use as biomethane (grid injection and vehicle fuel) including the
CO&lt;sub&gt;2&lt;/sub&gt; capture through photosynthetic algae. Qualitative and quantitative data for each step of the
process is compiled and environmental impact results were calculated using CML 2001 methodology and Ecoinvent
database that includes a Life Cycle Inventory.
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Failure cause study of reboiler steam line in gas treated unit of SGPC gas refinery
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SGPC gas refinery uses Methyl diethanolamine (MDEA) to absorb H&lt;sub&gt;2&lt;/sub&gt;S containing in sour gas
and make it consumable as a town gas. The high temperature is required to regenerate this composition after absorbing
H&lt;sub&gt;2&lt;/sub&gt;S. This temperature is supplied by indirected contact, between amine and low pressure steam
in reboiler. The steam line of this reboiler has been failed after 4 years. This failure was cracks in form of transverse,
longitudinal and star crack in weld and heat affected zone (HAZ).To investigate the cause of this failure, some of
destructive tests have been accomplished, such as: 1-tensile test 2-impact test 3-metallography and surface study by
optical microscopy 4-surface check by scanning electron microscopy (SEM) 5-quantity & quality surface analyzing by
EDAX. According to these studies we understood that the reason of this failure and crack developing in weld field and
HAZ area was leakage of sour hydrocarbon compounds in the steam line that caused carbonate stress corrosion
crack (CSCC).
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Implementation of a data driven failure prediction system for SGT 600 gas turbine based on sensor data
fusion and nuoro-fuzzy network
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A safe gas transmission operation requires high reliability and availability of gas turbines as main drivers in most of
compressor stations. Among different maintenance strategies, Condition Based maintenance (CBM) increase
operational readiness, and improve safety. Implementation of CBM involves prognostics for mentioned rotary equipment.
Anomaly detection procedure starts with collection of high and low bandwidth signals from sensors installed on machine.
Intelligent failure precursor algorithms use transforms to convert sensors signals to meaningful features. Wavelet, as a
time- frequency transform decomposes the signal to approximation and detail parts that the later can be used as
anomaly feature declaration factor. In a data-driven failure prognostic technique, machine health condition is calculated
as features in normal operation and result is called health threshold vector. The defined membership function helps to
declare identity of online monitored sensor data in according to machine real time condition features. A neuro-fuzzy
network is proposed in this paper to distinguish failure precursory on gas turbines based on SGT 600 gas turbo
compressors in Iranian third main transmission pipeline. A sensor data fusion at decision level is defined to predict
machine failure and the overall system is implemented as a neuro-fuzzy network. The designed system calculates
damage threshold and indicate unsafe operation condition to guide operators to relieve bugs via performing
maintenance procedure by alerting maintenance personnel. The proposed system is implemented with MATLAB and the
simulation results are shown in this paper.
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Production costs for different green gas qualities based on large-scale gasification of biomass
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In the last decades gasification has been regarded as a key technology for the large scale conversion of biomass into
green gas (green SNG). By definition green gas is of pipeline gas quality but the current production of SNG contains
typically traces of hydrogen and carbon monoxide. Both components are normally not present in natural gas and no limit
ranges have been set in the Dutch or European pipeline gas specifications. In this paper an assessment of the current
and potentially near future gas specifications in a Dutch context is presented, from this assessment different process
configurations to achieve these specifications were derived and their implication on the production cost were evaluated.
The assessment and evaluation are based on a production unit with an output capacity of 100
MW&lt;sub&gt;SNG&lt;/sub&gt; and injection into the Dutch 40 bar gas grid. This gas grid traditionally transports gas
from the well-known Groningen field. The quality specifications (four in total) for the green SNG were based on the
relevant developments for the next decade in the Dutch gas transmission grid as well as the current knowledge
regarding the implication of the different components on primarily the safety of gas transport and end-users. The
different process configurations were derived from the latest technology insights and information from research
institutes. Stoichiometric and reaction kinetic modelling were used to determine the flows and reactor sizes with special
attention to the methanation. With the methanation the level of hydrogen and carbon monoxide traces can be controlled.
Finally the cost prices for four selected green gas qualities were evaluated using a discounted cash flow model. The
CAPEX and OPEX data in the DCF model were based on publically available literature although accurate figures on
economics for this type of green gas production are limited.
The assessment makes clear that the current available technologies are capable to reach the required gas quality
specifications. Further our analysis shows that the cost price (excluding the cost for biomass) for green gas production
increases with 2,5% if the level of hydrogen decreases from 2 mole % to 0,07 mole % and the level of carbon monoxide
decreases simultaneously from 4000 ppm to 200 ppm. Cost prices (excluding the cost for biomass) for green gasses
ranges in this study from 0,67 – 0,69 €/m&lt;sup&gt;3&lt;/sup&gt;. From our analysis it becomes clear that the cost price
sensitivity towards the different gas product qualities can be judged as moderate and current gas specification can be
met by green SNG producers.
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Impact of Changing Natural Gas Qualities on Industrial Combustion Processes
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The markets for natural gas in Europe are in a state of transition due to a number of reasons. Some traditional domestic
sources, e.g. the L-gas fields in the Netherlands, are in decline while imports from sources outside Europe will play a
bigger role for Europe’s gas supply in the future. The continuing integration of gases from sustainable sources into the
gas infrastructure as well as political developments, such as the intent of the European Union to harmonize European
gas quality standards, will also lead to profound changes in the European gas market.
While this evolution offers a number of benefits, like stable gas prices, increased flexibility and security of supply as well
as a reduced CO&lt;sub&gt;2&lt;/sub&gt; footprint, it also means that gas consumers will be confronted with greater
fluctuations of gas quality at any given location in the grid. For some, especially in regions which have traditionally
enjoyed rather constant gas qualities in the past – for example many parts of Germany - this will be a new experience.
The combustion of natural gas plays an important role in many industrial production processes. In a multitude of
applications, natural gas is used to provide heat for melting or heat treatment processes, for example in the glass,
ceramics or metal industry. In the chemical industry on the other hand, natural gas serves both as fuel and feedstock
for a variety of production processes. In general, these manufacturing processes are operated in a very narrow window
of optimum performance with regards to fuel efficiency, product quality and pollutant emissions. Therefore, there is
significant concern about the impact of fluctuating gas qualities on such sensitive processes. This is not a hypothetical
scenario: for example, a 2011 poll among German glass manufacturers shows that many of them have already
experienced problems due to gas quality changes, the main issues being reduced product quality and decreased
process stability. Other industries have reported similar problems.
A group of three German gas-related research institutes investigated the potential impact of changing natural gas
qualities on industrial combustion processes in a research project funded by DVGW (the German Technical and
Scientific Association of Gas and Water). Using literature reviews, experiments on a laboratory scale as well as
measurements at semi-industrial test rigs and numerical simulations, various industrial combustion processes were
analyzed and consequences of gas quality changes assessed. Also, compensation strategies were discussed. The
consensus was that advanced measurement and control technologies will be required to compensate for gas quality
fluctuations if the production process in question is known to be sensitive. Also, improved communication between gas
suppliers and industrial gas consumers as well as a greater awareness of industrial operators concerning the issue of
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Fundamental and Applied Numerical Approaches for CO2 Capture in Flue Gases Within a Supersonic Nozzle
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In 2011, GDF SUEZ - CRIGEN performed a benchmark of low temperature CO&lt;sub&gt;2&lt;/sub&gt; removal
processes for different gas treatment applications, with a focus on postcombustion capture. Meetings were organized
with technology developers in order to gather data about the various processes (technical feasibility, energy
performance and costs). Among them, &lt;i&gt;Inertial Carbon Extraction System&lt;/i&gt; (ICES) – ATK / ACEnT Labs
(USA), was identified as a breakthrough and promising process. ICES was thus further assessed by CRIGEN through
modeling in 2012. The tool described in this paper has been developed for this purpose. The principle of this system is
thorough cooling through gas expansion within a supersonic nozzle.
&lt;b&gt; &lt;/b&gt;
In this last technology (the one considered by CRIGEN in this paper) flue gases are injected (at moderate pressure, for
post-combustion flue gases) in a convergent/divergent nozzle. If this flow is sonic at the throat of the nozzle, an
isentropic expansion then occurs. Consequences are:
High pressure drop,
High temperature drop,
Increase of the flow velocity in the divergent part (supersonic regime).
Due to these flow changes, the local fluid properties could lead to a phase change. Indeed, at a certain pressure and
temperature level, one of the gas component may transform from fluid phase to liquid or solid phase. In the precise case
of CO&lt;sub&gt;2&lt;/sub&gt; in the flue gas, the isentropic expansion may lead to a solid condensation (also called
“desublimation”) when its (P/T) profile goes under the theoretical sublimation line.
CRIGEN Modeling team was solicited to investigate this technology using numerical approach. The first approach was
purely “fundamental” and a dedicated code was developed using Matlab&lt;sup&gt;®&lt;/sup&gt; software including:
Main physical phenomena in supersonic confined streams,
1D approach, with a correction of calculated fluid properties, took into account the shock waves.
2D approach used Euler equations solved for each cell of a mesh (based on 1D geometry).
The second “applied“ approach used a 3D commercial software to compare results with fundamental and dedicated
tool.
Conclusions of those computations are that globally, the three approaches led by CRIGEN:
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RealSens, An Advanced Airborne Pipeline Integrity Management and Gas Plume Imaging Technology
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Detecting natural gas leaks from the worlds nearly 5 million kilometers of underground pipelines is a difficult and costly
problem. Existing technologies are limited to ground deployment and have a number of limitations such as slow
response, false leak readings and high costs. Various remote sensing solutions have been proposed in the past but
very few are currently being deployed. This paper starts by describing the remote sensing concept, how it compares
with other ground or aerial based measurement techniques and then will focus on a new and unique technology called
&lt;b&gt;realSens™&lt;/b&gt;.
&lt;b&gt;realSens™&lt;/b&gt; is a commercially available aircraft mounted gas remote sensing instrument that has been
used for detecting leaks from oil and gas pipelines for over 4 years. This field proven airborne instrument is a passive
Gas Filter Correlation Radiometer that is tuned to measure ethane and methane in the 3.3 microns near-infrared band.
Combined with a suite of other complementary remote sensing instruments on the same flight platform, the captured
data is processed and then combined into contextualized information. This proprietary process allows Synodon to
provide its clients with knowledge about their leaks and emissions, pipeline ROW activity, threats and changes as well
as other integrity assessment information.
Flown at a typical altitude of 300 meters, the &lt;b&gt;realSens™&lt;/b&gt; instrument captures the reflected solar
radiation and measures the total gas volume in the column that extends from the aircraft to the ground. The instrument
does not rely on the gas rising to the level of the aircraft, as it can “see” gas at ground level. With a ground resolution of
2 meters and a swath width of 64 meters, &lt;b&gt;realSens™&lt;/b&gt; is capable of detecting all leaks and emissions
within the vicinity of the area of interest irrespective of the gas migrating away from the site and it is the only technology
in the world that can image and quantify the entire gas plume.
The paper concludes with a description of the complete suite of integrity management services which Synodon is
offering to the transmission and distribution pipeline operators using this &lt;b&gt;realSens™&lt;/b&gt; technology.
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Liquid Hydrocarbon Sub-Micron Aerosol Formation Research Study and Its Effect to Gas Treating Units and
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The unusual operating experience in two of the eight LNG processing trains were initially thought to be comparable to
their sister trains. After series of troubleshooting, investigations and experience exchange with other technical advisors
and LNG sites, the team came to the realization that the two younger trains encountered a unique condition of
sub-micron liquid hydrocarbon aerosol formation and migration. The sub-micron liquid hydrocarbon aerosol managed to
pass through multiple high efficiency liquid-gas separators and this phenomenon has led to an adverse performance of
the warm end unit of the LNG trains. An extensive research study were carried out to confirm the presence of
sub-micron liquid aerosols with respect to its quantities and migration pattern into the Gas Treating Units. Part of the
study also evaluated the effect of this phenomenon against the other inevitable relationship such as the feed gas supply
as well as seasonal variations.
This paper documents the detail technical elaboration including methodology and results of the study. This paper also
contains the discussions and technical considerations behind selection of an elegant solution of establishing an
advanced feedgas conditioning unit coupled with the most cost effective plant modification to resolve the issue. Taking
advantage from the success to re-condition the feedgas, the two trains are able to allow for less stringent feedgas
landing pressure letdown which in turn enable the operator to ‘squeeze’ more LNG from the trains at no additional
refrigeration duty requirement. The learning from these experiences and outcome of the research study are shared not
only for the benefits of the existing running plants, but also for consideration in the new design.
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Energy Consumption Reduction in the Gas Transmission Pipeline through the Pressure Drop Reduction in
the Air Cooler
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&lt;b&gt;Air Coolers are used to cool the natural gas in gas compressor stations. Pressur drop in the exchange of the
compressor stations is an effective parameter on the transmission efficiency. Consequently, the poor performance of
the compressor station exchangers as well as high amount of pressure drop can lead to an increase in energy
consumption. Accordingly, this study includes the simulation of exchangers installed in three gas stations as a sample to
increase the efficiency of the gas transmission line; and Aspen-HTFS software is used as the simulator. The initial
simulation results reveal the proper potential of these exchangers to reduce pressure drops. Therefore, it is highly
challenged to express useful solution with the purpose of pressure boost along gas transmission line by identifying and
analizing the effective factors on pressure drop in air coolers. This way, gas consumption within turbines of compressor
stations can be cut down. These factors are studied with in two different groups as exchanger geometry and operating
conditions, and their impact on the gas pressure drop has been thoroughly reviewed. Once the effective parameters
are distingushed, the recommended design conditions as well as optimized utilization are reported. Additionally, all these
tan optimized state in exchangers of compressor stations, considering its expense, is possible.&lt;/b&gt;
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Optimized design of the air cooler in gas station compressor base on energy consumption reduction
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Turbo-compressor cycle is used to boost pressure in the gas stations of the country. This pressure increase causes
the gas temperature in the discharge side of the gas compressor stations to have a relative rise, which will damage the
coverage of transmission lines. So, air coolers are often used in most gas stations of the country while cooling towers
might be used in some of the older ones. Gas passing through the air coolers occasions reduction in pressure drop and
consequently reduction in transmission efficiency. That is because, the reduction of air cooler's pressure drop leads to
an increase in energy consumption in suction of the next gas station. For this purpose, the design of air coolers should
be based on the least pressure drop in the exchangers. In this study, gas coolers of "Hashtrood" gas compressor
station are considered and redesigned based on the minimum pressure drop by means of Aspen-HTF+. The simulation
results reveal that significant saving can be obtained in the next gas station compressor by only 20% excess expense in
the current exchangers.
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The role of gas in Iran’s energy basket, Modelling and forecasting of energy consumption by implementing
demand-side management programs for the Iran's next 20-years
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Iran which holds the world's third-largest crude oil reserves and the world's first-largest natural gas reserves requires
careful planning in the field of energy. The energy consumption in Iran is more than half of the production according to
the Iran's Energy balance sheet. whereas the bulk of the consumption is due to low productivity and efficiency of the
technology used in power generation and industry. On the other hand, owing to Iran’s economic dependence on
revenues from oil and gas production, long-term energy planning and various supply-demand management programs
for the adoption of technology are required to boost revenues by increase in gas exports and producing value added
gas products.
One of the most significant scenarios in such planning is Demand Side Management and Distributed Generation (DG)
of electricity. In 2011, about 40% of the Iran’s electricity production has been from steam power plant with an efficiency
of about 37% and 24.5% of the electricity production has been from natural gas power plants with an efficiency of
29.5%.
This study first determines the share of gas in the energy balance sheet of Iran for forecasting energy consumption
growth in the next 20-years and then by modelling the energy balance sheet for Iran determines the effects of adopting
CHP Micro turbine technology with an efficiency of 85 percent in the energy production and the volume of gas exports in
the next 20-years.
The results indicate that adoption of Micro turbine CHP technology as an approach for optimizing energy production
plays an important role in energy consumption and natural gas exports in the future which is truly confirmed by modelling
Iran’s energy balance sheet in the next 20-years.
For modeling the reference energy system of the Iran, this study has adopted a Down - Top approach and the Long
range Energy Alternatives Planning ( LEAP ) software has been used.
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Numerical CFD Simulations for Optimizing a Biomass Gasifier Reactor Design and Operating Conditions
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In this paper we present our investigations on biomass uses as green energy. First of all, the numerical study of
biomass gasification in fluidized bed is carried out in the framework of the GAYA project supported by ADEME (French
Agency For Environmental Protection and Energy).
Bioenergy has a substantial potential to substitute fossil energy and alleviate global warming. At the same time, it is a
limited resource, which should be used optimally from the environmental perspective. The development of efficient
processes for biomass conversion is currently one of the challenges for developing renewable energies in Europe and
reach the European goals. The production of syngas from biomass via steam gasification in a fluidized bed is a very
promising technology. The present work deals first with the biomass gasification using the FICFB process. The goal of
this study is to demonstrate the technical relevance and to bring responses to the technological keys of the biomass
conversion into BioSNG. The local behavior of the FICFB integration in the process has been studied using customized
commercial CFD ANSYS-Fluent code (such as air supply inlet, freeboard zone on the fluidized bed, expansion of bed,
etc.).
The fundamental problem encountered in modeling hydrodynamics of a gas–solids fluidized bed is the motion of the main
phases where the interface is unknown and transient, and the interaction is understood only for a limited range of
conditions. A first approach is to solve the multi-phases mixture and to treat each phase as continuum media with
transfers at the interfaces. However, the mathematical complexities of the non-linear equations and in defining the
interpenetrating and moving-phase boundaries make numerical solutions very difficult. With the great advent of
increased computational capabilities (CFD), is emerging as a very promising new tool in modeling hydrodynamics. While
it is now a standard tool for single-phase flows, it is at the development stage for multiphase systems, such as fluidized
beds. Work is required to make CFD suitable for fluidized bed reactor modeling and scale-up. Two different approaches
have been taken in early attempts to apply CFD modeling to gas–solid fluidized beds: a discrete method based on
molecular dynamics (Lagrangian model); and a continuous approach based on continuum mechanics treating the two
phases as interpenetrating continua (multi-fluid or Eulerian–Eulerian model). In fact it depends on the VOF of dispersed
phase(s). The second approach is then used in our work.
We have developed a sharp expertise in the modeling of the hydrodynamic of simple or multiple phase fluidized beds.
Indeed, specific submodels have been developed to represent the particles/particles and fluid/particles interactions. Our
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DESIGN OF A SMALL HEAT RECOVERY STEAM GENARATOR USING BAYONETS TUBES
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Mantelli, Marcia

The purpose of this article is to discuss the viability of a new small heat recovery steam generator for industries.
Conventional steam generators for waste heat in industries (heat recover steam generators - HRSG) normaly have
high capacities and their application to small systems can be expensive. To develop cheaper equipment for this case,
the use of finned bayonets tubes can be a solution. Bayonet tubes were used on HRSG in the beginning of XIX century,
for military ships. Comprehensive studies for sizing bayonet tubes were not found in the literature for this application. A
design tool is proposed in this article which as verified by means of an apparatus manufactured in the Heat Pipe
Laboratory of Federal University of Santa Catarina (UFSC), Brazil.
The proposed design procedure was applied for sizing a HRSG, intended to replace a small steam generator in a high
precision casting factory located at south of Brazil. This factory needs 150 kg/h of saturated vapor at 180°C. Nowadays,
their expenditure with Natural Gas to generate saturated steam is approximately US$61,000.00/year. On the other side,
they use three sintering kilns, each kiln produces 1320 kg/h of flue gases at 800 °C.
Some design parameters was chosen, based on previous experiences of the authors. The number of bayonets finned
tubes of 42 mm external diameter, fins 14 mm high, 1 mm thick and spaced 6 mm from each other were calculate using
the tool proposed, resulting in a configuration with 13 bayonet tubes. Also, a pressure vessel which fits these tubes was
designed and a cost assessment of the configuration was performed. The estimated cost for this equipment is
US$22,000.00, taking in account the prices of pressure vessel, bayonets tubes, flue gas ducts, operation valves and
safety valves. The only disregarded cost in this assessment was the price of a by-pass duct of gases, for the case that
the HRSG will not operate.
Actually, the investment of US$22,000.00 for US$ 61,000.00 of savings per year is a really interesting deal. Studies
show that even if the boiling correlation, based on experimental data, was determined with 50% of error, this would still
be a very interesting investment.
Concluding, a design tool for sizing small heat recovery steam generators made of jacket (bayonet) tubes was
developed. This kind of steam generator is cheaper than other traditional equipment, since its geometrical configuration
is simpler and easier of manufacture than the two-drums and finned tubes conventional configuration or the flame inside
tubes configuration. This advantage turns the investment in heat recovery steam generation viable in small industries,
allowing the increase the global efficiency of using natural gas. For a case studied of a small factory that nowadays
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A new approach for gas flares reducing: Theoretical and practical surveys for zero flaring start up in South
Pars gas refinery
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In the global petroleum industry, flaring of gases in open atmosphere is a significant economical and environmental
concern. A suggested method for controlling the level of hazardous materials in the atmosphere is prevention of gas
combustion in flare. The data shows that about 40% of flaring in a gas plant is related to the normal flare and others are
belonging to gases flared during the gas plant start-up to reach the gas standard specification after emergency or
normal shutdown. Researches are discussed conventionally about methods for reducing the normal flare. In this work,
a new approach is proposed to reduce gas burning in flare at the phases 2&3 of South pars gas refinery by zero flaring
in start-up of plant after any shut down or turn around. 
For this purpose, hereunder strategy was followed:
All Units including slug catchers, gas sweetening, dehydration, H.C dew pointing & mercaptan removal, refrigeration and
export gas has been simulated with OLGA, PROMAX and HYSYS softwares.
All units evaluated precisely and bottlenecks for zero flaring startup were determined.
The history of lab results and operating parameters during previous start up were reviewed.
The analyzing method modified, operation parameters optimized, and operational solutions were detected.
Effects of zero flaring start up on the treating units were surveyed.
It was arrange for preliminary field tests. So, based on final investigations a standing procedure was issued.
Preliminary field test were carried out for each unit, separately.
Due to satisfaction results in zero flaring start up for each unit, a gas plant including all units was started up without
flaring after an emergency shutdown.
Whereas all process parameters during the test run were satisfied, it was planned to implement zero flaring startup as
permanent policy in late 2012.
In overhaul 2103, all units were inspected and no damages were observed on the impacted equipment.
The results show that gas flaring in phase 2&3 of south pars gas complex was decreased from 190 MMSTDM in year
2011 to 31 MMSTDM in year 2013. Addition of economical point, we also find that the level of CO&lt;sub&gt;2&lt;/sub&gt;
emission and GHG due to gas flaring decreased from 380,000 to 63,000 ton and 440,000 to 73,000 ton, respectively.

South pars gas complex; Iran; Tel: 989125027458, hajilary@yahoo.com

Additional file

Extra information

 -

Presentation

Session

UMERIC

Oral presentation

Time

Presentation pref.

  /  /Date

Location



Abstract Registration No: 226

403                     IGRC 2014Conference

226

Mansouri, Seyed ali akbar

Preventing Corrosion and Tube Failure in Sulfur Condenser during Normal Operation, Startup, and Shutdown
of the South Pars Gas Processing Plant (Case Study)

Safadoost, Alireza
Davoodi, Mehdi
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In each sour gas processing plant, the sulfur recovery unit is one of the most important processes regarding
environmental aspects, since improper performance of this unit can impose critical problems on the environment. Gas
containing H2S is sent to a sulfur recovery unit to recover the sulfur and avoid venting H2S to the atmosphere.
Corrosion is a major concern in the sulfur recovery process due to the presence of a high percentage of hydrogen
sulfide, as well as high temperatures in most of the unit's equipment. The leaking tubes were found in the bottom of the
low pressure steam condenser. A set of operational parameters such as H2S, CO2, and hydrocarbon concentration,
reaction furnace temperature, process configuration, cold or hot bypass need to demonstrate the cause of the
corrosion issues encountered in the sulfur recovery condenser. The main objective of this paper is to thoroughly
investigation about root cause analysis of corrosion problem that is occur in sulfur recovery from a gas processing plant
located in south of Iran. Moreover, it will propose protective actions to avoid reoccurrence of corrosion problems. This
paper will review potential corrosion mechanisms and operational data which illustrate the importance of warm up and
cool down during startup and shutdown procedure and also bad operation.
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This article provides a comprehensive review of c
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This article provides a comprehensive review of current research activities that concentrate on chemical sensors
based on nanotubes, nanorods,nanobelts, and nanowires. We devote the most attention on the experimental principle,
design of sensing devices, sensing mechanism, and someimportant conclusions. We elaborate on development of
chemical sensors based on nanostructured materials in the following four sections: (1)nanotube sensors; (2) nanorod
sensors; (3) nanobelt sensors; (4) nanowire sensors. We conclude this review with personal perspectives on
thedirections towards which future research on nanostructured sensors might be directed.
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Studies of the effect of ground settlement on the buried pipe including a part passing through the building
wall

Nonaka, Toshihiro
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Wide or local deformation of the buried pipe line occurs by the change in ground condition caused by various reasons.
For example, at the time of earthquakes, lateral spreading and also settlement of the ground are produced by
liquefaction caused by strong ground motion. Even though at the time of normal condition, change in ground condition
occurs by consolidation of the ground, moreover, in the case that the excavation by the third party construction work are
carried out close to the buried pipe line, the buried pipe lines are displaced by the lateral movement of the ground
caused by the release of the side earth pressure by the excavation, accordingly buried pipe lines are displaced. A buried
pipe line in which large strain and large stress are produced by the settlement of the ground is the pipe line including a
piping through the penetration part or wall hole in buildings or abutments. In this study, in order to discuss the most
suitable buried pipe line configuration including the building penetration piping, numerical case studies are performed for
various types of buried pipe lines including the building penetration piping. And then, by discussing the results of
numerical case studies, the tendency of whole pipe line system, appropriate allocation of elbow and length of straight
pipe are discussed from the standpoint for safety.
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Dynamics of a vapourbubble inside a vertical rigid cylinder with a deposit rib
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In this paper dynamics of a vapour bubble generated due to a local energy input inside a vertical rigid cylinder and in the
absence of buoyancy forces is investigated. Different ratios of the diameter of the rigid cylinder to the maximum radius of
the bubble are considered. The Boundary Integral Equation Method is employed for numerical simulation of the problem.
Results show that during the collapse phase of the bubble inside a vertical rigid cylinder, two liquid micro jets are
developed on the top and bottom sides of the vapour bubble and are directed inward. It is found that by increasing the
ratio of the cylinder diameter to the maximum radius of the bubble, the rate of the growth and collapse phases of the
bubble increases and the life time of the bubble decreases. Results also show that increasing the thickness of the
deposit rib inside a vertical rigid cylinder slightly decreases the life time of the bubble.
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Analysis of a noise and vibration in the pipe near PIG Launcher
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The Korea Gas Corporation is a company that imports Liquified Natural Gas (LNG) from foreign countries and supplies
the gas to urban gas companies in several cities., Incheon LNG Terminal store liquefied natural gas and supply a
natural gas in cities across the country. natural gas is supplied through the buried pipeline 30 inches in diameter. There
is the PIG Launcher to check the status of buried pipeline close to the beginning of the buried pipeline at Incheon LNG
Terminal. The noise and vibration was generated inside the pipe near the PIG Launcher
The noise and vibration generated inside the pipe was not easy to find out the cause. Because there was not exist a
equipment that generate a noise and vibration. In addition, a similar structure with pipe near the PIG Launcher were
present in many other places, but did not have a problems such as a noise and vibration. This study was began to solve
such problems. To find causes of vibration and noise generated in the pipe, The accelerometer was installed on the pipe
and 300 point on the pipe was measured, The sound pressure was measured at one point to confirm the correlation
between vibration and noise. In order to reveal a noise and vibration, A computational fluid analysis used ADINA was
carried out.
 In conclusion, We could find out the cause and exact location of noise and vibration by measuring. Also, We could
prove that damage of PIG BAR may conduct a noise and vibration inside pipe through CFA(computational fluid analysis).

Korea gas corporation; Republic of Korea; Tel: +821033727595, jpkoh@kogas.or.kr

Additional file

Extra information

 -

Presentation

Session

Poster presentation

Time

Presentation pref.

  /  /Date

Location



Abstract Registration No: 234

403                     IGRC 2014Conference

234

Panahidoust, Ghorbanali

Better communication by using dnp3 protocol in Gas Pipeline transport
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there are a set of devices that located on gas transportation,pipelines such control valves ,measuring devices such
pressureS flow, and temperature's transmitters .and otherdevices to measure the relevant data required
.Theinformation measured by these devices is then collected in localRemote Terminal Units (RTU).RTU transfer this
data to a SCADA inreal time using communication systems, such as fiber-optic , satellite, microwave communication, or
cellular phone connections. it is some protocol to transferthis data to Central location . for transferring data some
factors arevery important such reliability,safety,efficiency,Data Integrity,...there are some protocols in SCADA such
MODBUS , MODBUS x ,DNP,ASCII,IEEE60870.each protocol has its advantages and disadvantages .so DNP3 isBest .
in most times, there have been challenges in guaranteeingthe integrity and reliability of data across RTUs networks due
to lost messages,Irregular communication power failure and unknownoperations in the face of harmful weather
conditions . This problem is particularly relevant in the oil and gas industry where remote data accessibility andmaximum
data availability are critical for maintaining .. flexibility of communication .it is because of time-stamping and meta-data
capabilities .time stamping give user ability to determine sequence of events such start and stop of times of equipment.
Reliable data transmission is achieved through the use of time stamping since data can be stored in an RTU when
network had problem. and and transmit again when network is available . Meta-data carries additional information such
quality of signal . some time its not need to have one continues data . time stamps help to operator to determine
thresholds and rules for data transfer. It helps to reduce bandwidth specially when communication speed is slow .
Timesynchronization throughout the communication network allows for greaterscheduling accuracy and the potential for
energy optimization when correctlyaligned with a high power consuming event. In this case some important and critical
data s and alarms can be sent immediately. This help fast response from lowest layer to top-pest layer (field devices
and SCADA). Other advantages of DNP3 is security .in this method data s is secure by using both encryption and
authentication. It prevent unauthorized users from making changes to the system. Other advantage is strong user
support . allows for more rapid development and acceptance of new extensions to the protocol. It also ensures that
developers are working toward enhancements that are meaningful to end-users. DNP3 in gas line transportation helps
to don’t lost messages because during disconnect to upstream data will be store in RTU and when network is
connected again lost data continue .so as brief with DNP3 you can achieve this factors Data Integrity and Reliability
,Dynamic Systems Environments , Standardizing the Transmission of Time-Series Data , Amalgamation of Previously
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EnTranCe - the Energy Transition Centre serving the need for human capital
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Renewable energy presents a major multidisciplinary challenge and if the associated technological, societal, economic
and environmental challenges are to be solved it will be essential to develop well-trained, innovative engineers who are
able and motivated to cooperate with experts in other disciplines
EnTranCe, the Energy Transition Centre, the Energy Transition Laboratory at the Hanze University of Applied Sciences
(HUAS), play a key role with an approach to energy innovation that is unique in Europe - based on the philosophy of
combining research, education and innovation in a business context in a dynamic, work-based learning environment.
In this context, EnTranCe;
provide opportunities for post-grad students to be educated, to learn and to work inclusively, to develop technologies
and people equipped for the global challenges associated with securing energy for the future;
initiate basic R&D and enable the development of generic knowledge to the benefit of all participants in its programmes
whilst, at the same time, ensuring &lt;i&gt;ad hoc&lt;/i&gt; collaborations with entrepreneurs; in other words, it offers an
open innovation environment where R&D/innovation and new to develop education go hand in hand.
In a parallel contribution by Dr. Gerard Martinus, the process and focus of EnTranCe, concentrated around the strategic
role of natural gas for facilitating energy transition, is presented.
This presentation goes into the education part of EnTranCe, giving a view on the programmes that have been, are and
will be developed.
In a EUREC (EU network for innovation on renewable energy) context an Engineering MSc in Renewable Energy is in
place. It is situated in the centre of the EnTranCe innovation programmes. Consequently, every graduate is equipped
with in depth knowledge on one of the energy transition issues, and in the same time he/she is introduced into the
multidisciplinary aspect of open innovation. Exactly this is the professional that will make the difference.
The programme is a three semester one:
Semester 1 is a core programme on HUAS.
Semester 2 is a specialism programme on one of the European universities in the EUREC network.
Semester 3. Is the thesis research that be a part of the innovation projects in EnTranCe.
Up to now, talented students from many places in the world have applied. It is evident that the criteria for their choices
differ significantly from what was common in the recent past.
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BOILER SIMULATION  FOR GAS CONSUMPTION OPTIMIZATION
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The object of this work is to propose a simulator under EPKS Honeywell DCS, for a 120 t/H BOILER in Arzew Refinery,
offering a real ability for gas consumption optimization.Knowing that good boiler efficiency is mainly based on the
correction of gas combustion according to the analysis of oxygen in the flue gas and based on the mathematical model
of combustion, we can deduce the optimal operating parameters to reduce the consumption of gas combustion
respecting the curve (ratio AIR / GAS - O2) and any real drift in measurement of oxygen in the flue gas can be detected
in time, then allow to verify the reliability of the O2 analyzer.Through the evolution of computers sciences and with the
introduction of virtual machines, we are able to create simulators that represents exactly the industrial reality, with better
flexibility, in addition, the simulator presented offers the advantage of being performed under a Honeywell DCS virtualized
environment and validated from a real process.The simulator that we present incorporates a boiler as the main
equipment witch it is fully modeled and all systems (combustion control, BMS, ESD) that manages this process, are
integrated into the simulation database, this simulator is also being used for training and development operators.
The Strength benefits of this work are :
- Customized boiler simulator / Based on true interpolates process values
- Experimental simulator / not mathematical only
- Validate results (% linear interpolation error negligible by increasing number of sample on model building )
- Include a boiler / increase the operator knowledge on STARTUP/SHUTDOWN procedures = Real training )
- If changes in existing system are to be made, the effects of the changes should be tested on process simulator prior
to implementation
- Customized boiler simulator allows to test various scenarios and gas consumption optimization logics in few minutes
with very low cost
- Optimized combustion = low NOx emissions
&lt;p/&gt;
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Effects of air gap length on the physical CO2 absorption through the PVDF hollow fiber membrane contactor
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In this article Porous polyvinylidene fluoride (PVDF) hollow fiber membranes were fabricated via a wet phase-inversion
Process and used in the gas–liquid membrane contactor for physical CO&lt;sub&gt;2&lt;/sub&gt; absorption. Effect of
different air gap on the CO&lt;sub&gt;2&lt;/sub&gt; flux of the membrane was investigated. The hollow fibers were
prepared using the wet spinning process using a dope solution containing PVDF/NMP(18%,82%) at the extrusion rate
of 4.5ml/min and air gaps of 0, 7, 15cm. Water was used as internal and external coagulants. Phase inversion
experiments were conducted. Membranes were characterized using various techniques to select the best membrane
structure for Co&lt;sub&gt;2&lt;/sub&gt; absorption such as Field Emission Scanning Electron Microscopy (FESEM),
Gas permeation test, Critical Water Entry Pressure (CEP&lt;sub&gt;w&lt;/sub&gt;). The characterization results showed
that the surface porosity was increased with air gap increasing that resulted in increasing of gas- liquid interface .and
finally resulted in Co&lt;sub&gt;2&lt;/sub&gt; absorption increasing.
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CFD investigation of Nanofluid effects (cooling performance & pressure drop) in minichannel heat sink
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For improvement in information technology (IT) (and oil and gas industrie relevants), removing heat from electrical
devices is an important factor, and current activities try to investigate (numerically, experimentally) on new method of
thermal load managing. Mini-channel liquid cooling is one of the candidates for this purpose. Nanofluid as an innovative
heat transfer fluid was used in mini-channel heat sink. Modeling analyzed in this study is a mini-channel heat sink in
20×20 mm bottom. For this purpose, five nanoparticle volume fractions as 0.8, 1.6, 2.4, 3.2 and 4 % in five inlet
velocities for both types of nanoparticle containing TiO&lt;sub&gt;2&lt;/sub&gt; and SiC were used. Furthermore, effect
of a nanoparticle volume fraction on the convective heat transfer coefficient was investigated in different Reynolds
numbers. Modeling results were compared with reference analytical calculations. In addition According to the modeling
results, correlated equations were obtained for Nusselt number and friction factor, and its accuracies were acceptable.
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CFD modeling (comparing single and two-phase approaches) on thermal performance of Al2o3 /water
nanofluid in mini-channel heat sink
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Modeling of laminar forced convection onAl2o3 nanofluid in mini-channel heat sink is executed by four individual codes
(single phase, VOF, mixture, Eulerian). Three-dimensional steady-state governing partial differential equations were
discretized using finite volume method.
Influences of some important parameters such as nanoparticle concentration and Reynolds number on enhancement of
nanofuid heat transfer have been investigated. The difference between the two-phase model results was marginal, and
they were more precise by comparison with experimental reference data than single phase model. Beside with regard to
the most precise and less CPU usage and run time, mixture model was chosen to obtain a correlation based on
dimensionless numbers for the Nusselt number and friction factor estimation.
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Comparative study of single and two-phase models of laminar convective heat transfer Al2O3nanofluid in a
micro-channel with CFD
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Objective of this article deals with numerical investigation on thermal behaviour of
Al&lt;sub&gt;2&lt;/sub&gt;O&lt;sub&gt;3&lt;/sub&gt;nanofluid flow through micro-channel exposed to force convective
with constant bottom wall temperature boundary condition under laminar regime. Single phase and three two-phase
models are applied to our study. Results reveal augmentation on heat transfer by increasing the concentration of
nanoparticles and Reynolds number in all models. It is observed that single phase model results are closer to two phase
model ones in lower volume concentration of nano particle. Finally Correlation is obtained by curve-fittings for a smooth
rectangular micro-channel under study.
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The Effects of fiber winding Angle at Filament-Wound pipes in Natural Gas Transmission Pipelines and
calculating the optimum Winding angle with Genetic Algorithm

Hamzeh pour, Touraj
Zendehdel, Mohammad
Modabber, Jalil

Abstract code

Title of abstract

Author

Co-Author(s)

Topic

Abstract text

Gas transmission and distribution

Abstract no.

Advance knowledge in the field of oil and gas industry, will guide us towards the use of new materials, especially
composite materials. Natural gas transmission pipelines as the longest energy materials transportation lines, can be one
of the best capacities for the study and design of composite materials to be used. In this paper, we will review the effect
of fiber angle change in the mechanical properties of tubes made of four layered FW carbon - epoxy material studied
under uniform internal pressure in natural gas transmission pipelines. Then will be calculated optimal fiber winding angle
using Genetic Algorithms suitable for situations where in longitudinal strain, twist and longitudinal strain - twist
simultaneously are Optimization factor. Finally, the optimal winding angle will be introduced. It is explained that this
layering is as the symmetrical.
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Kang, Seong-Pil

Synergistic effect of ionic liquids with polyvinylcaprolactam for kinetic hydrate inhibition on methane hydrate
crystal nucleation

Han, Song-Lee
Kim, Kisub
Lim, Jong-Se
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The heterogeneous nucleation of hydrates in the upstream oil and gas industry occurs almost immediately when
produced fluids in a multiphase pipeline enter the hydrate stability conditions. This has led to the development of flow
assurance strategies. The past data on gas production systems suggest that hydrates usually require some
sub-cooling to be formed and it takes a while. Thus, there are two different ways to transport the produced fluids out of
the hydrate stable region or transport it before hydrate formation started. To achieve this goal, three different kinds of
inhibitors are used: 1) thermodynamic inhibitors, 2) kinetic inhibitors, and 3) anti-agglomerants. In this work, we
concentrated on the kinetic hydrate nucleation using ionic liquids with conventional water-soluble polymeric inhibitor,
polyvinylcaprolactam. We measured the induction time (time to begin hydrate nucleation from the beginning of the
experiment) under specific temperature and pressure conditions with inhibitors. It should be also noticed that the target
hydrate was formed by methane. Most studies on kinetic hydrate inhibitors have been designed to inhibit the formation of
structure II gas hydrates, given that the polymeric kinetic hydrate inhibitors developed up to date are weak inhibitors for
methane hydrates that form structure I. Generally, natural gas forms structure II hydrates, but in some cases produced
fluids consist of highly concentrated methane and they forms structure I hydrates. Thus, there is a need to develop
task-specific inhibitors focused on methane hydrates.
We prepared various new and powerful ionic liquids as synergists in order to improve the inhibition effect of
water-soluble polymeric kinetic hydrate inhibitor. Based on our hypothesis for effective hydrate inhibition, ionic liquids
containing pyrrolinonium cation were synthesized and the induction time was measured with single ionic liquid and with
the mixture of ionic liquid and polyvinylcaprolactam. Results showed that the combination of ionic liquid and polymer
provides strong synergistic inhibition effect on methane hydrate formation. In particular, specific mixture of
polyvinylcaprolactam and ionic liquid can tremendously improve the induction time which comes from forming hydrogen
bonds between ionic liquid and water molecules. Compared to single dose of polymeric inhibitor, the addition of ionic
liquid increase the induction time more than two times larger. We expect that this study will open up a new phase in
research on synergists for kinetic hydrate inhibitors.
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Challenges of the upcoming German gas market conversion: contribution of LNG use for the low calorific
gas network’s safe and sustainable operation

Albus, Rolf
Burmeister, Frank
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The gas supply situation in Germany is determined mostly by domestic gas production as well as by imports from
abroad. The main gas import countries are as follows: Russia, Norway and the Netherlands. Compared to the natural
gases imported from Russia and Norway the natural gases produced in Germany and imported from the Netherlands
are low calorific (L-gas). Together they cover about one third of the German natural gas consumption per annum which
is a remarkable amount for the national economy.
Nevertheless it is to be expected that Groningen gas fields, the main gas import source from the Netherlands, will cease
production within the next few years. This is predicted to decline at the beginning of 2021 until it is completely shut down
probably by 2030. The natural gas fields in Germany are being depleted as well, so one cannot rely on the long term
production of the own natural gas.
The described challenge for the future of German gas supply allows taking into account two possible approaches which
might guarantee a further sustainable and secure operation of gas grids and utilization units.
The first one is the gas market conversion which means an elevating of actual amounts of the high calorific gas (H-gas)
imports from Russia and Norway via pipelines and providing them into the L-gas networks. At the same time nozzles of
the gas utilization units must be replaced and the pipelines are to be upgraded in order to allow the transport of H-gas
towards the gas networks to be converted. The gas nozzles replacement is necessary to match the Wobbe number of
H-gas. This method requires by its relative simplicity big costs.
The second approach to be taken into view is the conversion of the natural gas itself due to the injection of air or pure
nitrogen into the H-gas stream and thereby lowering its Wobbe number to the L-gas’ requirements.
In order to evolve the diversification of the gas supply chain the second approach might include an involving of the
non-pipeline gas import. This can be achieved by means of liquefied natural gas (LNG) which transport to Germany
might allow a participation of a considerably bigger number of gas market players than by the gas import via pipelines.
There are different ways to get LNG into the German gas networks. The existing pipeline connection between Germany
and the Netherlands allows the use of the LNG landing terminal’s capacities in Rotterdam (the Netherlands) for the
benefit of the German L-gas consumers. Attractive prospects for the LNG import into Germany will open up after the
startup of the LNG landing terminal in Poland. German own LNG terminals’ projects must be taken into account as well.
The replacement of L-gas by injection of LNG into the gas networks represents an interesting approach which could
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Development of Real-time Gas Quality Measurement
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Traditional gas chromatographs have been used for many years to provide natural gas composition analysis and CV
calculation, but since there is significant time taken to separate the individual gas components they do not provide a
rapid response to gas quality changes. In addition, they require substantial capital investment, long sampling lines, large
installation enclosures and carrier and calibration gases with ongoing operational costs of continuous monitoring and
specialist staff.
Significant delay and error can also be introduced by a poorly designed sample system. The response time of a system
cannot only be calculated by considering the volume of the system and flow rate, but must also account for the actual
flow path, connections, surface finishes, filtration, cross section, voids and more. In practice, most maintenance
requirements can be traced back to the sample system.
A requirement was identified therefore by several gas transmission companies, including National Grid in the UK, for a
completely new type of instrument; one which would provide accurate gas properties information with a near real-time
response. Low cost, high accuracy, easy installation, minimal gas venting and low maintenance were also requirements
on the instrument specification ‘wish-list’.
Orbital Global Solutions approached this problem by designing a complete, integrated system from the ground up.
A new sampling probe has been designed which is changing the face of gas sampling. This patented design uses helical
strakes, an aerodynamic tip and an ultra-low volume electropolished sample pathway; the combination of which has
demonstrated significant improvements in safety, response times and preservation of sample identity. First, it eliminates
the vortex shedding effect typically created when a bluff body is located in a fast flowing fluid stream. This well-known
effect can eventually lead to probe failure or even stress cracking at the probe weld point. Second, the tip dynamically
rejects particulate and droplet uptake, proactively preventing system contamination. This in turn allows a low volume
sample line to be used, which reduces sample transit time, with benefits of rapid response and reduced gas wastage.
The GasPTi transmitter enclosure is installed directly on the gas pipeline and houses all the components required to
provide pressure, flow, filtering and temperature control of the gas sample, including the GasPT instrument.
The GasPT instrument infers a simplified gas mixture from measurements of speed of sound, thermal conductivity and
carbon dioxide. This simplified gas mixture, in combination with ISO6976 is used to calculate such gas quality
characteristics of calorific value, relative density, Wobbe Index, compression factor, motor octane number and methane
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A model has been designed to calculate gas flows through the European gas transmission system. The model consists
of a database – filled with open source data – and a set of flow calculation algorithms, and is intended to solve problems
related to gas transportation in Europe. It allows creating a single information environment that could be used to build
various software and computer systems for the needs of gas companies in Europe. The model creates a combined
scheme for all European gas transportation systems as an information environment that can be used at international
European gas centres.
The model is intended to identify actual daily flow distributions in the European gas transportation system, as well as
possible redistributions of these flows based on specified conditions and criteria. If requested by customers (gas
companies), flows in specific sections of the European system may be modelled as well.
The model works on a personal computer using standard consumer software.
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Development of  5Nm3/hr of steam reformer for PEMFC and the experimental and numerical evaluation for the
performance of it
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We made very small size of steam reformer which can produce 5Nm3/hr of hydrogen for PEMFC(Proton Exchange
Membrane Fuel Cell). The size of the reformer is about 22L including two stage steam reforming reactor unit and two
stage water-gas shift (high temperature shift and low temperature shift).
The steam reforming process always brings very strong endothermic reaction at the front of steam reforming catalyst,
therefore it is important to concentrate much heat there. In this reason, we considered the location and direction of
burner, the arrangement of steam reforming catalyst and the flow path of hot combustion gas for optimal temperature
distribution. 
We made an effort to design the reformer compactly in order to increase heat exchange and heat usage inside. As a
result, we could get high heat efficiency and low temperature exhaust gas without extra external heat exchanger.
We also carried out various numerical simulations about temperature change, heat distribution, chemical reactants
concentration, and the mole fraction of product gas.
This paper shows the results of experimental and numerical evaluation for the performance of developed reformer.
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Possamai, Talita Sauter
Nunes, Andréa Trombini
De None, Agenor

In various industrial segments served by Companhia de Gás de Santa Catarina- SCGÁS, opportunities to decrease
energy loss were detected, which can be obtained with relatively simple measures, resulting in lower specific
consumption of natural gas. This paper reports the main studies conducted in 2013 involving SCGÁS´ customers and
universities of Santa Catarina, especially in ceramic and textile sector. These sectors are very important to the local
economy with dozens of businesses consuming natural gas and exporting its products, which is why the control of
production costs is very important factor. Cases of roller furnaces, industrial dryers, atomizers and textile dyeing are
discussed. The methodology combines field measurements and computer simulations, resulting in detailed heat
balances which allow proposing simple and effective actions that increase the overall efficiency of the
evaluatedprocesses. A good analysis technique was developed, enabling an advanced level of knowledge of the
influence of the variables of each process, and getting your best fit points. An approach for machine appears, but also
about theproduction process as a whole. Potential heat recoveries above 13% were identified in the case of ceramic
processes, and above 17% in textile dyeing. These results are very important for the correct perception of the value of
naturalgas with SCGÁS´ customers and have become a tool for the development of a strategic business relationship
based on knowledge, technology and training partnerships.
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Currently, gas transmission pipelines are one of the most preferable, economic and immune methods for natural gas
transfer. Because of importance of reliable gas supply for consumers, gas pipeline maintenance is vital. Gradual
settlement of pollutions and sediments mixed with natural gas on internal wall of pipelines, is one of the reasons that can
reduce pipeline real diameter and increase pipe wall friction and so reduce pipeline gas transmission efficiency.Also
in-line inspection of pipelines becomes less accurate if the thickness of sediments increase. So regular and proper
pipeline cleaning through pigging is essential for improvement of gas transmission efficiency. Effective pipeline pigging is
dependent on various parameters such as pigging velocity, pigging differential pressure, vent gas flow rate and vent
diameter in bypass pigs. However, correct estimation and prediction of above mentioned parameters isn’t
straightforward and needs accurate analysis of pig movement dynamics. In this paper, dynamic analysis of pigging is
modeled by hyperbolic partial differential equations and transforming these equations to ordinary differential equation
through method of characteristics(MOC). These equations are converted to regular and equal element matrix grids and
solved with considering initial and boundary conditions and applying CFL constraints by numerical analysis methods.
Finally, this dynamic model is generalized for bypass pigs and studied about bypass vent effect and optimal bypass vent
diameter. As a case study, this model is used for analyzing of pigging process in a real pipeline and compared with data
extracted from smart pigging.
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&lt;p/&gt;&lt;p/&gt;Abstract
Continuous production is important in a gas refinery. This is because just a constant production of gas can satisfy the
customers.
This issue occurs when all the equipment and facilities are sound and work efficiently.
The power plant in Hasheminejad Refinery, equipped with gas-vapor turbines, provides the facilities with electricity.
The appearance of a vibration in a number of turbines led to some studies on their concrete foundations by the
consultant.
In this study, some cracks were observed on the foundations.
Despite their seemingly rigid and inflexible appearance, just like brittle materials which are of high toughness, if concrete
facilities are subjected to destructive factors such as fatigue and shake, they rapidly get cracks and then, as the cracks
grow more and more, they are destroyed and fractured much sooner than their expected lifespan.
 In these structures, detectingthese factors and removing them is a way to increase their work life.
Investigating the shape and type of the cracks is one of the most important methods of detecting destructive factors
and estimating the service life of buildings.
Doing studies, research and the required tests on the foundations determined the following influential factors:
- the inappropriate concentration of the loads on the foundations
- the incorrect connections around the metal frames of the foundations, and
- the presenceof magnetic flux
After detecting the causes, corrective actions were presented by the consultant
Keyword:crack,foundation,vibration,fatigue
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UGS are the most efficient objects used for the regulation of gas supply instability.
The first UGS was created in Canada in 1915 (district Welland of Ontario). In 1916 Iroguois Gas Company turned Zoar
field (Buffalo, state New York USA) into UGS. It’s used now. Total volume was more than 60 mln
m&lt;sup&gt;3&lt;/sup&gt;.
The idea of UGS usage at the periods of low demand was spread over the world since 1950.
The first state document, the Resolution of the Soviet of Ministers of the USSR, “About the arrangements to supply
Moscow consumers with Stavropol gas” was adopted September 12, 1955. It told about the possibility of UGS creation
in this region. So September12, 2015 we celebrate the 60&lt;sup&gt;th&lt;/sup&gt; anniversary of Russian UGS.
The Soviet of Ministers charged the Ministry of oil industry with the Resolution. An order was issued, September 17,
1955. The geological exploration was elaborated. They searched for two geological structures in Moscow region
available for UGS to prepare suggestions of UGS creation possibilities by 1957. But these works had to be realized by
organization, named General Gas Industry Board under the Soviet of Ministers which was created under the Resolution
August 2, 1956. This Board was allotted a task of natural gas recovery, its storage. UGS became important and
independent field of the Board activity. The scientific leadership was deputed to VNIIGAZ. The geological exploration
works were given to Soiuz Geological Exploration Office.
The first UGS in USSR was Bashkatovskoye on the territiry in Orenburg domain. Pilot injection was started in May 1958.
The depth of the reservoir was about 400 m. The initial resources were 30 mln m&lt;sup&gt;3&lt;/sup&gt;. The pressure
came up from 16.5 to 32.7 Kgf/cm&lt;sup&gt;2&lt;/sup&gt; after the injection of 9.3 mln m&lt;sup&gt;3&lt;/sup&gt;.”
By the end of 1950&lt;sup&gt;th&lt;/sup&gt; the first boreholes had been drilled at the Kaluzhskoye (1957) and
Schelkovskoye (1958) UGS. A proposal about organizing the Kaluzhskaya experimental UGS station was adopted June
8, 1958.
The period of the most active UGS development in USSR was 1970-1980.
There were 45 UGS including Armenian UGS in salt cavern. OJSC “Gazprom” operates 25 UGS in Russia: 7 in aquifer
reservoirs and 18 depleted gas-condensate reservoirs. Total active gas volume is 110 bln m&lt;sup&gt;3&lt;/sup&gt;.
After Iran had built its UGS in Saradzhe (2011) it became the 34&lt;sup&gt;th&lt;/sup&gt; member of the UGS owners
club.
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It is proved that researches and technical evaluations of fatal events in oil refineries and gas pipelines could reduce the
number of these events. The existence of dangerous gases like H2S makes incidents of air pollution in the industrial
environments, such as oil refineries, more dangerous than ones in non-industrial environments. H2S is one of toxic
gases that could be frequently found in oil and gas refineries. H2S is being produced as main product in some refineries
while sometimes is produced as a sub-product. It may be worse when it's produced in an unintentional way, like leakage
in refinery's equipments. The main purpose of this paper is to recognize dangerous consequences of H2S dispersion in
refineries, and assessment of worldwide incidents in order to reduce casualties. Over 60 H2S dispersion cases and
related incidents have been classified and analyzed regarding their situations, causes and the type of processes in
which the incident happened. Next, the statistical result was analyzed by SPSS software and questionnaires were made
according to SPSS output. On the next step, the questionnaires were sent to people who have studied about H2S or
involved in H2S related incidents like: design engineers, users (construction & operation), and experts. The feedback of
these questionnaires was analyzed with Analytic Hierarchy Process (AHP) method. Finally according to dominating
opinion, some technical solutions were proposed in order to reduce the number of incidents and casualties
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The NEXT21 Experimental Multi-Unit Housing Complex was built by Osaka Gas in 1993 to present a near-future model
of an urban housing complex. Employees and their families have lived in this housing complex to work on various
demonstration experiments including energy conservation, reduced CO2 emissions, creation of ideal housing models
for various lifestyles, restoration of green spaces in urban areas, and overall harmony with the environment. The year
2013 saw the launch of a new demonstration phase involving new experiments. This newly introduced design embodies
a next-generation household energy system that achieves further energy conservation and reduced CO2 emissions
and copes with energy supply issues that emerged after the Great East Japan Earthquake in March 2011 (e.g.
achieving distributed/independent power sources, conserving electricity consumption, and cutting peak electricity
demand). Specific goals are to share electricity and heat among houses by using household SOFC (solid oxide fuel cell)
cogeneration systems, achieve demand response to ease the tight demand-supply balance of electricity, establish
independent systems to cope with power outages, visualize energy, and utilize renewable energy.
This report presents (i) activities in the new demonstration phase of NEXT21, and (ii) demonstration results of
next-generation energy systems.
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In this paper, we propose a methodology for optimal design of Safety Instrumented Systems (SIS) to meet a Safety
Integrity Level (SIL) required by safety standards IEC 61508 and IEC 61511. And for that we have chosen to use
genetic algorithms (GA) as an optimization method, and reliability block diagrams and reliability networks as a modeling
tool to meet the requirement of different SIL levels, with a minimum design cost.
We have applied our theory on a system consisting of a pressure tank containing a flammable liquid volatile, and which
requires the implementation of an instrumented system security (SIS) which will manages a security feature, this SIS is
constituted of transmitters, of logical units, and actuators. We have chosen 3 types of each component on the market
as well as their
costs and their probabilities of failure, finally we obtained different combinations that meet a security requirement (SIL),
and for each combination obtained we have been able to establish a structuring in the form of network reliability.
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Indirect Fire Tube Heaters, FTH, or fire bath heaters are typically used to raise the temperature of fluids such as natural
gas. Without heaters, gas freezing (because of Joule-Thomson effect) can occur, while it is passing through the
pressure reduction installation, damaging valves and instrumentation, or even causing gas supply interruption. At
present, FTHs is widespread used for gas industry to heat the natural gas. More than 5000 FTHs in Iran operate in
different divisions such as domestic and commercial area and power plants. Their large size, the need for water
reposition, its low thermal efficiency and large heat losses from flue gas (exhaust) are the main operational problems of
the traditional equipment.
In fire tube heaters, the flue gas passes inside heater tubes, and heat is transferred to water-ethylene glycol mixture on
the shell side. A simulation model has been developed for the analysis of FTH performance by using ANSYS CFX
Software. The mathematical model developed is based on the first principles of mass, energy and momentum
conservations. In the model, the three parts of the boiler (fire tube/combustion chamber, water-ethylene glycol mixture
and gas tube), are considered.
As a case study, a fire tube heater with one million kcal/h capacity in Farokhshahr (a city in Iran) has been simulated
At first step the combustion process in fire tube is simulated with actual input statistical data taken from the station.
With this, the non-linear temperature distribution along the surface of fire tube is determined. Next, the natural
convection heat transfer in the annulus filled with a mixture of water and ethylene glycol is solved. The convection heat
transfer coefficient on gas tube will be calculated. Finally by simulation the turbulent gas flow inside the gas tube, the
heat absorbed by main gas and the output gas temperature will be determined.
Performance and heat transfer parameters of system by varying operating conditions will be examined. In other words,
the effects of changing the air fuel ratio and gas composition on combustion is evaluated. In addition the effect of
geometry changes such as diameters of gas tube and fire tube, and the distance between them is studied. The principle
goal is obtaining the maximum heat transfer coefficient on the gas tube to attain maximum gas temperature output from
the FTH.
Finally the optimum size for geometry of FTH and combustion parameters will be proposed.
&lt;b&gt;Keywords&lt;/b&gt;&lt;i&gt;:&lt;/i&gt; Fire tube heater, natural convection heat transfer, optimum parameters and
performance
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Large energy savings can be achieved through the efficient use of low temperature waste heat in industry. It represents
more than 40 TWh in the French industry and about 500 TWh in the Europe industry. Valenthin project is aimed at
creating a new industry to recover industrial waste heat in liquid or gaseous form and at temperatures between 25°C
and 200°C. The project focuses on studying new methods and technologies for transforming waste heat into thermal or
electrical energy, and for storing this energy and directing it to other processes, plants, companies, or even local utilities.
One of the most promising technical solutions is based on high temperature gas heat pumps to recover and reuse
energy of the industrial processes. In the previous decades gas heat pumps have been installed on industrial
processes (mainly dryers) but have been stopped due to the lack of a strong equipment sector and a low cost energy.
Today with recent development on fluids and on compressors gas heat pumps can reach temperature greater than
100°C and become more and more relevant to spare money on energy bills. Gas engine waste heat can be recovered
directly in the process thus increasing the overall efficiency of the gas heat pump. GDF SUEZ research center
(CRIGEN) is working with labs and manufacturers to develop a prototype to meet the demand of temperature range.
Several configurations are investigated to integrate the heat pump into the process. The gas heat pump is to be tested
on a specific platform aimed at simulating heat sources and sinks before industrial trials.
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Electric power, HVDC from land to off-shore structures utilizing sea-electrodes for return current, concerns
and precautions with regard to environment and corrosion.
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There is an environmental and commercial interest in supplying electric power from land to off-shore oil and gas
platforms. Cable connections can transmit power over a longer distance provided the transmission system is based on
direct current (DC) in a so called High Voltage Direct Current (HVDC) connection. Reduced energy losses and
increased redundancy are obtainable utilizing the sea and electric conductive strata below the sea floor as one of the
two conductors in the electric circuit. Planning of a HVDC connection requires knowledge of electric conductivity in the
sea water, sea bottom and coast/land in order to analyze the electric footprint which will be produced by the DC-current.
Potential influence on pipelines off-shore as well as on-land must be thoroughly analyzed and prober mitigation of stray
current impact, as for example increased sacrificial anode depletion rates must be managed as an part of the
planning/pre-design. HVDC electrodes located on the sea floor can be trapped by fishing gear, trawls for example, and
must be designed to withstand such impact. Other important and manageable environmental requirements for the
HVDC electrodes are limits to electric field strength and development of chlorine. These issues and actual measures
will be discussed in this paper.
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Oliveira, Amir A. M.

Traditional thermoforming processes are based on electric radiant panels, generally one above and one underneath.
The plastic sheet passes between them to be heated to pliable forming temperature and then is stretched onto a mould
to a specific form. This paper describes the development and operational costs of a natural gas pre-heating device that
can be coupled to an electric thermoforming machine. Using natural gas to pre-heat the plastic sheet before the electric
machine could reduce costs in the process. The prototype built was conceived to replace part of the electrical energy
and consisted in one panel under the plastic sheet, with 24 radiant porous burners, eight lines with three burners each.
The pre-heater could heat the plastic sheet up to 120ºC and the final heating, from 120º to 160ºC, was done by the
electric thermoforming machine. The combustion system had a capacity range from 48 kW to 96 kW and was
developed to keep the air-fuel equivalence ratio constant. The project was developed having the operator safety in mind
and sensors can detect if the machine stops so the panel slides horizontally to avoid burning the plastic sheet. Flow
meters were installed to gauge natural gas and air flow rates. The prototype was tested in a production environment,
manufacturing disposable plastic cups from 0.45 and 0.55 mm polypropylene sheets. It produced the plastic cups
successfully within the quality parameters with a bit less thermal efficiency but equivalent costs.
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&lt;b&gt;Is there a future for Micro - CHP ?&lt;/b&gt;
&lt;b&gt;ABSTRACT:&lt;/b&gt;
&lt;b&gt;RESONANCE STIRLING SYSTEMS MAY PROVIDE THE ANSWER&lt;/b&gt;
&lt;b&gt;R. Schmid,&lt;/b&gt; Rud. Schmid AG, CH-3174 Thörishaus, Switzerland
&lt;b&gt;J.P. Budliger,&lt;/b&gt; Consultant, CH-1228, Plan-les-Ouates, Switzerland
Free piston Stirling engines offer an appealing solution for the combined heat and power production in form of m - CHP
units, in particular for residential homes:
the heat is supplied to the engine from the outside; the flue gases emanating from the continuous combustion are clean,
fully compatible with the stringent standards imposed to residential areas;
individual homes in lower-density habitation areas may only exceptionally be connected to e.g. district heating systems.
The need for reducing energy consumption should advocate for a widespread use of such m - CHP;
the free pistons operate within a hermetically sealed compartment; no lubrication is required and maintenance is
reduced to a minimum.
However, in spite of intensive R&D spent on these engines over the past 40 years, they hardly were able to penetrate
the market. This mainly is due to the fact that the presently existing free-piston engines may only be operated in a stable
mode at rather low pressure swing rates, what in turn also limits their thermal efficiencies.
A new engine configuration has been investigated for numerous years, essentially to overcome this stability limit. In the
new concept, the displacer piston is directly coupled with the power piston. In this &lt;b&gt;resonance system&lt;/b&gt;,
the amplitude and phase of this main piston may thus accurately be controlled by its electric linear generator. Additional,
freely oscillating resonance pistons are then used, which by their periodic movement impose a periodic pressure
variation upon the working gas. These resonance pistons act as an impedance upon the gas cycle, shifting the
pressure wave against the main piston movement in a way that work is produced.
Prototype engines have been built and operated with pressure variations exceeding those which may be reached with
competitive solutions; the engine efficiencies are clearly improved against those achieved with former concepts. The
new engine configuration and experimental results will be detailed during the conference.
The intriguing questioning about the future of m - CHP is a sign of the marginal success all these techniques
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SOIL GAS ANALYSIS AND HELIUM FLUXES TO TRACE LEAK PATHS AT UGS DIADEMA – ARGENTINA.
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UGS Diadema commenced activities in 2001, when YPF decided to lease out blocks, including the so-called
&lt;i&gt;Banco Verde&lt;/i&gt; horizon, which had been a producer of natural gas, to start developing the first
underground gas storage in Argentina, in order to supply a part of the winter demand in the central Patagonia area.
The Diadema field consists of monoclines in hydraulically-connected faulted blocks, which enables the stored gas to
flow through the permeable faults. Such natural migration from the injection wells to the reservoir limits is monitored
along the injection cycle (summer) and gas extraction cycle (winter), for a suitable recovery of gas inventory.
Because of the peculiar features of the structural model, from the beginning of activities associated to underground gas
storage, a number of measures were adopted to ensure watertightness of the reservoir and various types of wells
crossing the reservoir, in order o prevent any loss of gas that could penetrate other hydrocarbon producing levels, and
likewise the upper aquifers.
Diadema’s monitoring activities have included several campaigns of gas isotopic analysis. Recently, such activities have
included a pilot test using soil gas surveys, including methane, T-VOC and CO&lt;sub&gt;2&lt;/sub&gt; analysis and
helium fluxes at specified underground locations, to test the ability of these techniques for tracing likely migration paths
for the gas stored in the reservoir.
This work shows the results of the first pilot study carried out to determine the He fluxes and soil gas
CH&lt;sub&gt;4&lt;/sub&gt;, CO&lt;sub&gt;2&lt;/sub&gt; y T-VOC’s concentrations at selected locations, in order to test
the response of recognized structures and look for information on potential leaks of stored gas at specified locations.
Due to its geochemical properties (inert, abiogenic and mobile), He is considered an ideal tracer. As He is more soluble
in petroleum than in water, the mixture of water and petroleum will result in a preferential enrichment of the He in the
petroleum, and accordingly, in any anomalies associated to hydrocarbon accumulations. Methane anomalies over
hydrocarbon accumulations have been validly demonstrated, which constitutes the basis for geochemical prospection
methods, and it is also used in environmental analyses.
Besides, T-VOC concentration studies enable determining the migration of molecules having a higher atomic weight,
such as benzene and other aromatics. Such techniques are used in geochemical exploration and, eventually, they
determine larger structures where they are associated to hydrocarbon leaks. CO&lt;sub&gt;2&lt;/sub&gt; is also
associated to preferential migration paths, the existence and migration of hydrocarbons to the surface and
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Some inorganic industrial processes such as lead crystals glasses and sodium silicates production require working
temperatures close to 1400 ° C. This huge amount of energy usually is supplied by natural gas burned in
speciallydesigned kilns. In these types of equipment combustion chambers often have reduced dimensions, causing low
flue gas detention time and decreasing the heat exchange efficiency. Besides the kiln losses through walls and ceilings
most of the thermal energy is dissipated to the environment through high temperature of flue gas. These losses
effectively contribute to products costs increasing, considering that energy can represent approximately 30% of the final
product costs, as for example, in the processes such as in the ceramic industry. In this scenario studies were
performed with the objective of improve the energy efficiency in high-temperature kilns with low heat recovering. Some
equipment such as: thermocouples, infrared cameras, pyrometers, anemometers and Pitot tubes were used in the
research methodology. In the case of numerical simulations a high performance computational fluid dynamics (CFD)
software was employed. In the first step of study some operation and geometry data collection of the kilns were done,
following by numerical simulations of processes production. In the second the step numerical simulations were
performed and technical actions related to combustion air preheating, thermal insulation, heat exchangers and burners
positioning were recommended. Regarding the results, the study showed that over 60 % of the energy entering the kilns
come straight up the chimney, up to 16 % are carried by the products and the remaining 24 % are dissipated through
the walls and by other losses. A low cost heat exchanger with flue gas cross flow tubes was modeled using numerical
simulation. This heat equipment configuration resulted in an estimated preheating air temperature to 300 ° C, achieving
efficiencies up to 18% for the case of sodium silicate kiln. Finally, the computational model demonstrated that thermal
insulation improvements can result losses decreasing in 16% in the case of the lead crystals glasses kiln. There was
no significant temperature increasing in sodium silicate kiln when burner and chimney have moved their position.
Overall, the study showed that numerical simulations were compatible with the measurements made. This fact
contributed to the prediction of the kilns behavior with no downtime or high financial investments, besides facilitating the
decision making about actions based economy.
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&lt;b&gt;Introduction&lt;/b&gt;
The overall aim of this work is to implement a series of novel multiparametric techniques based on
micro-nanotechnology to evaluate the quality of natural gas. The integration of these low cost sensors in an intelligent
network of sensor nodes is a promising solution regarding energy efficiency in domestic and commercial gas utilization.
Thus, it is thought that the system proposed will result in a more rational use of energy and greater cost savings.
Natural gas composition varies depending on its point of origin and on its manipulation during the distribution to end
users. This change of composition which must be accurately measured, affects the chemical and physical properties of
the natural gas. This work is mainly focused on controlling two key parameters that affect energy billing and industrial
processes. First, the High Calorific Value (HCV), which is an indicator of the heat quantity supplied. Secondly, the
Methane Number (MN), a parameter used to prevent knocking in gas engines.
&lt;b&gt;Microsensors&lt;/b&gt;
Two different sensors have been developed by means of microfabrication techniques. The major advantage of this
fabrication process is that it is suitable for mass production and provides low cost sensors.
First, a Surface Acoustic Wave (SAW) sensor is employed to measure the HCV of natural gas. The SAW sensor
measures the change of viscosity of the natural gas which is related to the HCV. This sensor consists of a piezoelectric
substrate (ST-cut quartz) and aluminum interdigitated microelectrodes. An acoustic wave is generated between these
two electrodes, and the amplitude and oscillation frequency of this wave varies when the viscosity of the gas is
changed. Thus, a relation between frequency and insertion losses with dynamic viscosity is obtained and used to
determine HCV.
On the other hand, a thermal conductivity sensor is employed to determine the MN. This sensor integrates two
thermoresistors, reference and sensing elements, to measure the temperature and thermal conductivity of the natural
gas. MN is determined using the existing correlation between the thermal conductivity and the methane number of the
gas. Reference and sensing elements are patterned in a platinum thin film deposited on a silicon wafer and positioned
onto two microbridges. 
The microsensors have been tested under 5 different mixtures of natural gas, obtained by varying the molar percentage
of each component of the mixture (methane, ethane, propane, butane, CO&lt;sub&gt;2&lt;/sub&gt; and
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Fonseca, Murilo
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The Dual Fuel (Diesel/Gas) technology for power generators basically consists in a natural gas injection system directly
coupled in the air intake manifold of the diesel engine and in an electronic control system to the whole operation. The
main challenge was the development of electronic control system to the diesel and natural gas injections in the engine of
power generator, so that all devices could operate with stability, without technical and economic damages during the
operating. In addition, also was developed a specific electromechanical system to the injection of natural gas.
Currently the implementation of power generation using natural gas in Santa Catarina meets obstacles in the high
acquisition cost of generators powered by natural gas, compared with diesel powered generators.
As an alternative to the insertion of natural gas in power generation projects, and also due the fact that dual fuel
technology not yet be produced with Brazilian technology, Santa Catarina Gas Company - SCGÁS, along with the
company CRW - Cesar Rafael Wilke and Florianópolis Institute of Technology and Communication - SENAI, developed
a dual fuel system for natural gas use in diesel power generators.
Due this system intends to achieve the maximum replacement of diesel by natural gas by electronic sensors and
electromechanical actuators, the methodology involved the following steps:
• Development of specific electromechanical system to the injection of natural gas;
• Evaluation of engine operating in open loop, in order to analyse the behaviour of the diesel generator powered by
natural gas use;
• Development of electronic system with the respective algorithm to the controller use based on tests and computer
simulations;
• Evaluation of engine operating in closed loop, in order to analyse the behaviour of diesel generator with the dual fuel
system developed.
• Development of functional interface to control the system with the respective technical and operation data catalog.
The results of the evaluations and tests indicate that the dual fuel system developed in this project has the following
advantages:
• Operational savings of 24.6% when compared with diesel generators sets (natural gas: U.S. $ 0.50 per cubic meter,
Diesel: U.S. $ 0.83 per liter).
• Easy installation, without many changes on the generator set;
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Hatanaka, Ricardo L.
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This paper presents a novel instantaneous water heater design. It aims to be more compact than the current ones
through the use of combustion in an inert porous medium. The use of a ceramic porous burner may bring high
performance, high efficiency, low emission of pollutants and operation safety. This type of burner is very flexible
regarding fuels with different heat of combustion; it burns efficiently LPG, natural gas and even biogas, which extends its
use to a broad range of applications. This device was designed to supply hot water for up to two simultaneous
household showers, but could also be used for commercial and industrial purposes. The prototype built consists in a
cylindrical porous burner with an integrated heat exchanger. The water circulates in a coiled pipe positioned around the
porous burner. This configuration allows heat transfer by conduction and radiation from the solid matrix to the heat
exchanger. Using natural gas the device showed thermal efficiencies between 65 and 90%, depending on the
operational point. This preliminary prototype has transferred thermal energies (hot water) up to 12 kW, which were
enough for two showers, achieving 20°C water temperature rise at 4 L/min. The system control was done by a
computer outside the case, but will be done by a circuit board in the final product. Emission of carbon monoxide was a
bit higher than the legislation limit at some operation conditions; further optimizations will be necessary in order to reach
that requirement. The prototype had similar dimensions than comparable commercial instantaneous water heaters, but
removing many dead spaces in the prototype can make the final product smaller.
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Flaring is one of the inevitable steps during the gas refineries startup which results in production loss and environmental
pollution. During the plant start up, off spec gas is sent to flare until it meets the standard specifications and sets in
acceptable range. Commonly in refineries the amount of flaring is considerable during start up cause of two main
reasons: the first reason is that a good preparation is not being done in gas process units and the second one is trying
to meet strict specifications in each process unit.
Some investigations were done on start up procedure, amount of flared gas and flaring duration of refinery start up in
Phase 1 South Pars Gas Complex, Located in Assaluyeh the southern area of Iran. It was found averagely 856000
Nm3/train gas is sent to flare which takes 3.5 hours along during start up with turn down capacity. The main process
units including sweetening, dehydration and dew pointing units were simulated by Aspen Plus® simulator. In this paper
the effect of all key operational parameters on outlet gas specifications were studied. In sweetening unit the effect of
amine feed tray, amine flow rate, inlet gas flow rate, regeneration operational condition, H2S and CO2 loading of lean
amine on sweet gas H2S content were investigated. In dehydration unit the main parameters including inlet wet gas flow
rate and temperature, moisture content of dry gas, lean TEG, stripping gas flow rate and temperature of TEG reboiler
were studied. Moreover in dew pointing unit the thermodynamic condition of inlet gas into the chiller (hydrocarbon dew
pointing and hydrate formation) and chiller differential pressure as the most important factors were studied.
The simulated results were compared with operational data and experimental knowledge. The optimum condition was
extracted to set the key parameters in order to obtain the minimum flaring and on spec exported product simultaneously
during the start up.
Some operational procedures and guidelines were issued. The main parameters such as amine feed tray on 4th
branch, amine flow rate of 127-130 m3/hr, amine reboiler temperature of 110 °C, lean amine H2S loading of 100-150
ppm wt, TEG reboiler temperature of 205 °C, stripping gas flow rate of 120-150 Nm3/hr, lean TEG concentration of
99.4% wt, temperature of outlet gas from propane chiller in range of -12 to -15 °C were set. Besides that, NACE
standard states corrosion is not a concern in case of less than 40 ppmv H2S content in total pressure of 68 bara based
on carbon steel material. From the other side, there is a mercaptane removal unit with molecular sieve adsorption beds
as downstream unit which is capable of removing the extra H2S content of exported gas. So by considering some
flexibility, the gas with 25 ppm wt (40 % corrosion safe margin) was introduced from sweetening to downstream units.
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Applying twisted tape inserts as a passive enhancement technique increase both pressure drop and heat transfer
coefficient. Then finding condition with optimum pressure drop and maximum heat transfer coefficient is main goal in this
study. In this study, evolutionary algorithms are used for Pareto based multi-objective optimization of artificial neural
networks which have been used for training and prediction of heat transfer coefficient and pressure drop during
condensation of R404A vapor inside twisted tape inserted tubes using experimental data. The important objectives of
neural networks that are considered in this study are, training and testing error. Using obtained neural networks,
multi-objective optimization is used for Pareto based optimization of R-404A vapor condensation considering two
conflicting objectives, pressure drop and heat transfer coefficient. It is revealed that remarkable relation between
optimal objective functions and decision variables can be found by Pareto based multi-objective optimization. 
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Compressors play an important role in oil and gas refineries which exposed to several damages including bad operation
or environmental factors. Severe corrosion occurred on piping & moisture separators (up and down stream of air
generation packages) which made several problems and harms the compressors. These corrosion particles impact to
compressors internal blades and gears leading to drastic damages. The main problem is design faults owing to ignoring
the area weather condition (Assalouye-Iran) and air intake violent humidity which is always more than 70% by year.
Carbon steel suction and discharge lines are not compatible with compressed air service so corrosion causes rust
formation inside the lines attached to compressors. It has a bad effect on compressor blades and also interferes with
air traps on moisture separators as well. So recommended materials for this application are
1) Stainless steel 304L (Sch 10S)
2) Stainless steel 316L (Sch 10S)
Changing material leads to complete elimination of the problem moreover perceptible decrease in compressors
maintenance costs up to 70%. A key portion of this cost reduction refers to protecting compressor costly blades from
the following failures and preventing numerous system shutdowns.
In this article the root causes of corrosion in Instrument air generation package Unit are investigated and then range of
solutions are focused to overcome system drawbacks.
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Air compressors are located in air generation package unit to prepare the air for instrument devices. In each
compressor an air cooler is furnished to reduce the temperature of air and oil. Each air cooler consists of four stages,
one stage for oil cooling and three stages for air cooling. According to inspection reports, the air cooling system (three
stages of each air cooler) has high corrosion rate. This is because of the violent humidity in site area (Assalouye-Iran)
which is always more than 70% by year. Humid air decreases air cooler's efficiency by reducing the heat transfer rate
and additionally in contact with carbon steel tubes produces corrosive particles. These particles reduce system
efficiency and cause costly damage to compressor baldes in downstream. The rate of metal lost in air cooler tubes is
considerable so this will make the air cooler unavailable in the future. Several solutions were proposed and finally
according to corrosion intensity it was decided to change air cooler materials from carbon steel to stainless steel A213
which prevents the corrosion. Considering thermal loading to be constant, thermal coefficient of new tubes is lower than
carbon steel tubes. New expected heat transfer rate has been calculated based on two different methods and results
showed that changing CS to SS would cause decrease in overall heat transfer rate about 15% to 20%. So it is
necessary to redesign the air cooler and its accessories consequently. To prevent mentioned problem since the limited
area was available for tubes, it was proposed to add an extra row of tubes. This would increase heat transfer surface
which compensates reduction in thermal conductivity coefficient owing to change tube materials. By adding these new
tubes there will be an increase in pressure drop which cause channelizing the air flow. In that case air does not flow
uniformly over oil and air stage tubes and this result in unsteady temperature distribution which decrease system
efficiency. So it is necessary to design an optimum layout for new added tubes to prevent mentioned problem. In this
article first the root causes of corrosion in air cooler tubes are analyzed then the combination of effective factors in
pressure drop including tube diameters, distances and their layout are investigated using finite element model and
experimental data to achieve the best configuration and optimum layout for newly added tube bundles.
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Stacks are the most outstanding type of chimneys in gas refineries which located in the sulphur recovery unit. It is
attached to incinerator in order to carry the H&lt;sub&gt;2&lt;/sub&gt;S combustion products
(SO&lt;sub&gt;2&lt;/sub&gt;) away. Its structure consists of two casing. The outer one is reinforcement concrete wall
while the inner one comprises 21 spools (whichever 3m length) and expansion joint at the bottom. Each two spools are
connected together using 60 bolts (Stainless steel A325) and the final assembly hangs to stack top roof. Four
supporting platform devised in different levels to guide spools along the height. Capacity of an incinerator in sulphur
recovery unit does not match the unit load leading to imperfect combustion. Hot Partial combustion products (near
600°C) run through the stack and in upper spools they flame in touch with oxygen. This extra heat causes a severe
damage to refractories around the top spools. Without refractories, bolts exposed to extreme heat which causes them
to become overheated. In the course of time, bolts run into creep and fail so top spools detached and fall. When top
spools fail, lower spools lose their connections and their weights suppress guided supports and expansion joint at the
bottom of stack structure damaging them. Several solutions were proposed ranging from using wire cables restraining
spools to design extra supports for spools. Finally it was decided to change bolt materials to (Stainless steel A490) with
higher thermal strength moreover designing sets of clamps to keep spools tight together. This is more cost effective in
compare with mentioned solutions. Also this time stud bolt was used instead of previous regular hexagonal bolts to
decrease stress concentration points. This new support modification does not create any limitations against natural air
draft inside the stack between walls and flow gas line. In this article first root causes of stack bolts failure are analyzed
and the proposed solutions are compared. Then the newly designed clamps technical characteristics are studied.
Finally using a finite element model, thermal and mechanical load distributions on bolts are investigated before and after
support design modification.
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In the U.S., the major residential use of natural gas is for space heating and water heating, at 89% of residential gas
consumed by the gas-fired water heaters (GWH) and space heating (GSH) equipment installed in approximately half of
all U.S. residences. As such, continually improving the efficiency of warm-air furnaces, hot water and steam boilers, and
water heaters is a critical goal of both government agencies and utility energy efficiency programs. Widespread adoption
of high-efficiency GSH equipment, with thermal efficiencies (TE) greater than 90%, began in the 1990s with the
development of a range of economical condensing combustion technologies, including packaged premix combustion
systems, pressurized low-temperature venting, and mass-produced secondary condensing heat exchangers. Now
high-efficiency GSH equipment are prevalent, with over half of warm-air furnaces sold in the U.S. and Canada at a TE of
90% or greater and pending U.S. regulations to require high-efficiency GSH equipment in the 30 “Northern Climate”
states. More recently, residential GWHs have experienced a similar market and regulatory push towards high
efficiencies, with Japanese and European-made tankless GWHs growing to 10% of the market with delivered
efficiencies of 80% or greater compared to the typical 60% efficient storage GWHs. These shifts are significant, moving
from unpowered, natural draft heating equipment with efficiencies of &lt; 80% to powered, pressurized premix
condensing combustion systems with efficiencies between 90% and 98%, however these technological advances offer
no further room for improvement above a TE of 98%.
To move beyond the TE limits of standard condensing-efficiency residential space and water heating equipment, this
paper describes parallel efforts to develop economical gas-fired ammonia-water absorption heat pumps deployed as a
packaged storage water heater and hydronic space heater. In partnership with a major North American OEM, the
project team has designed and demonstrated a packaged gas heat pump water heater (GHPWH) driven by 2.9 kW
absorption heat pump (itself driven by a small 2 kW gas burner), that has demonstrated efficiencies twice that of
standard water heaters with Coefficients of Performance (COPs) in excess of 1.5 and delivered efficiencies of 130%,
while meeting strict California pollutant emission standards and seeking a competitive installed cost target of $1,800.
With a thermal input of 16% of storage GWHs and 3% of tankless GWHs, the cost of GHPWH installation is minimized,
requiring only small diameter gas and plastic vent piping, and standard electrical service. Following the GHPWH
laboratory demonstration, the team is scaling up the gas heat pump (GHP) to 23 kW for hydronic space heating with a
COP of 1.4 at 8°C, a 50% improvement over current high-efficiency space heating equipment, and a manufactured cost
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&lt;b&gt;Abstract&lt;/b&gt;
In this paper, the design and analysis of heat recovery boilers on the turbo-generators and turbo-compressors in gas
complex are studied. Modeling of gas turbine has been done with Thermo Flow software.
To do this, two methods were used. In the first method, the designing of the heat recovery boilers is in a way that the
smoke of just one gas turbine will enter it (ranging from turbo-generator or turbo-compressor) and the second method
in which the designing of heat recovery boiler is in a way that the smoke of few gas turbines can enter it.
Considering the discharge of steam produced by designed heat recovery boiler in the first method, it is not sufficient to
remove a boiler from this system and its only advantage is a relatively low initial costs .On the other hand, in the first
method, wasted energy cannot be used appropriately, thus only installation of designed heat recovery boiler for turbines
in terms of the second methods would be very suitable and will lead proper use of wasted energy and higher profitability.
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Research and developments of the Gas Institute of the National Academy of Sciences of Ukraine are aimed at
improvement of solutions for gas application in industry and municipal engineering, along with total increase of energy
efficiency. Creation of new solutions and considerable improvement of the existing ones can be implemented on the
basis of fundamental research based on classic sciences - thermodynamics, heat transfer and gas dynamics. We call
such research fundamental and purposeful.
&lt;b&gt;Technical thermodynamics&lt;/b&gt;. The combined cycle of cold energy-t-work transformation in liquefied
natural gas regasification units was offered. It will give a possibility to return a part of work, spent on liquefaction, for
production of electrical energy not only for satisfaction of own needs but also for external customers.
The new combined cycle of heat-to-work transformation was implemented at creation of highly efficient compressor
station on one of the main gas pipelines of Ukraine.
 Thermodynamic research of complex hydrocarbon systems led to creation of a simulation program under the name “
GazKondNeft”. The program found a wide use at designing of gas processing plants. On its basis the process of
hydrocarbon propellant production from Ukrainian raw material was developed and implemented.
&lt;b&gt;Chemical thermodynamics&lt;/b&gt;. Thermodynamic simulations of complex reactive systems are widely used
at selection and improvement of metallurgical processes and solutions of natural gas replacement with alternative fuels
– coal, fuels of biological origin or technological gases. The calculation results were used in the development of
industrial solutions of natural gas replacement with less valuable fuels.
The use of chemical equilibrium modeling methods gave the possibility to define limit compositions of generator gas and
level of the gasification process derivation from equilibrium composition. On this basis, the reverse process of coal and
biomass air gasification with maximal approach to equilibrium was developed.
 Chemical thermodinamic simulation research served the basis for solution of gaseous reduction of sponge iron and
production of carbon nanomaterials – nanotubes and nanographenite.
&lt;b&gt;Heat transfer.&lt;/b&gt; Research of boiling-off process of nanofluid on the basis of graphite nanomaterials
showed the considerable increase of transition temperature from bubble boiling into pool boiling and increase of critical
heat flax in 2-3 times. This enables to increase heat transfer considerably. The process is offered for application in
nuclear power engineering.
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Optimization and Design Fire Alarm System to Protect Gas Condensate Reservoirs
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In this paper, for the protection and safety of tanks gases (flammable materials) and also due to the considerable
economic value of the reservoir, the new system for the protection, the Conservation and fire fighting has been cloned.
The system consists of several parts : the sensor to detect fire , Barrier for isolation and protection from a range of two
electronic zones, analyzer for detection and locating point of fire accurately , Main electronic board to announce fire,
Fault diagnosis in different locations , such as relevant alarms and activate different devices for fire distinguish and
announcement . An important feature of this system, high speed and capability of fire detection system in a way that is
able to detect the value of the ambient temperature that can be adjusted. Another advantage of this system is
autonomous and does not require human operator in place.
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Sulphur recovery units of South Pars Gas Complex use the Claus reaction for recovery of sulphur from acid gas,
produced by MDEA sweetening unit. The clause reaction occurs in reaction furnace where the acid gas is burnt with a
controlled amount of air. A part of produced gas which is called process gas, boils up the water to produce steam and
so it cools down and the liquid sulfur is separated from it .Process gas is then further treated in reactors which are filled
with catalyst .Reactors are in three steps and after each step the gas is cooled down in a condenser and the liquid part
is separated to be sent to the storage tanks as liquid sulphur. So the function of condensers in sulphur plants is simply
to recover the liquid form the elemental sulphur vapor produced in the reactors. The water flows in shell side and the
sulphur vapor flows in pipe side. For sulphur side, both vapor and liquid sulphur are polymeric mixtures of variable
compositions that are strong functions of temperature because of the intra conversion equilibrium reactions. The vapor
is comprised of S&lt;sub&gt;2&lt;/sub&gt; to S&lt;sub&gt;8&lt;/sub&gt;, polymers and the liquid is a mixture of
S&lt;sub&gt;8&lt;/sub&gt; rings and large n polymers S &lt;sub&gt;n&lt;/sub&gt;. A problem that these condensers may
be encountered with is corrosion. The most vulnerable part of the condenser in this respect appears to be the stainless
steel mist extractors, particularly those portions of sloped mist extractors that are submerged in the liquid sulphur. Our
plant, mostly the third condenser was encountered with this problem in April of 2013 during the start up after overhaul. In
this paper the different factors of this corrosion has been investigated on our case. One of the factors can be
"sulphurcrete", an apparent mixture of catalyst fines and sulphur that collects in low spots within the condenser and at
the bottom of sulphur seal pots. Once formed, this solid material is extremely difficult to remove since its hardness rivals
that of granite. Plugging of condenser tubes and rundowns can also be formed from other components in sulphur
plants. The residual NH3 in condenser streams, resulting from incomplete NH3 destruction in the reaction furnace,
reacts with sulphur compounds to yield ammonium-sulphur salts that precipitate from the gas stream in the condensers.
Plugging by this mechanism can be prevented by ensuring that all NH3 is destroyed in the reaction furnace. The other
reason can be the acid dew point corrosion that is due to the formation of sulphuro and sulphuric acids. The other
probability is corrosion in water side. The evaluation of the above reasons resulted that the sulphurcrete can be the
most probable cause of our condensers problem.
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This paper deals with thermodynamic and thermoeconomic evaluation of a hybrid geothermal power plant. In countries
with low enthalpy geothermal resources the generation of electricity by geothermal energy is possible. This conversion
is possible using hybrid fossil geothermal power plant. Using such hybrid systems can affect important performance
parameters of power plant such as fuel consumption, water mass flow rate, efficiency and turbines power output.
Thermodynamic modeling results indicate 2% increment in thermal efficiency with the inclusion of geothermal energy
which corresponds to a 7.7% reduction in fuel consumption or 2Kg/s reduction in fuel mass flow rate. This reduction of
fuel consumption has great effect in air pollution. Some of preheaters are omitted or their size is reduced. Also, steam
extracted of turbines is influenced by importance of geothermal energy and power output of turbines is increased.
Exergy analysis for hybrid power plant is carried out and optimized model of power plant is obtained. In addition, an
economic comparison between geothermal-fossil power plant and pure fossil fuel power plant is done. Various
economic scenarios for economic analysis of hybrid geothermal-fossil power plant and pure fossil fuel power plant are
proposed. The TRR economic method is used for calculation of total revenue requirement of electricity generated bay
two concepts (geothermal-fossil power plant and pure fossil fuel power plant). Moreover, NPV and IRR for two power
plants used for better assessment of economic performance.
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Natural Gas Odorant Production from Sour Condensate - Increasing Added Value & Decreasing
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Natural Gas (NG) is a colorless gas without any smell. Odorant is added to natural gas to provide a distinctive odor,
thus allowing any potentially hazardous leakage to be detected or realized by smelling.
In the process of natural gas delivering for both residential and industrial usage, NG odorization provides safety. Due to
very strong smell, Light mercaptans are quite common for this purpose.
Mercaptans can be extracted from natural hydrocarbon sources for proper using of waste and hazard materials.
Remarkable amount of sour gas condensate in Iran, are available sources for producing odorant. Although mercaptans
are toxic, volatile and corrosive, they have strong odor. Production, transportation, storage and processing of crude and
gas condensate with high content of hydrogen sulfide and mercaptans are connected with serious ecological and
technological problems.
During sour oil and gas condensate processing toxic sulfur-alkaline waste waters are produced. Disulfides are
produced in alkaline regeneration cycle and pollute waste water and spent air from this process and cause
environmental impacts and more treatment should be considered.
Separation suitable mercaptan as gas odorant provides against pollution of water sources and air and increases value
of inlet Hydrocarbon (as feed) via sweetening and deodorizing of it.
Research Institute of Petroleum Industry (RIPI) has developed demercaptanization process of gas condensate and
produced odorant in pilot scale. Pilot plant results had enables RIPI to continue the research and design an industrial
odorant production unit. The unit has been designed and installed for separation aliphatic mercaptans from gas
condensate in South Pars by NIGC (National Iranian Gas Co.) investment and will be commissioned in fourth quarter of
2014. Products of this unit are deodorized Gas Condensate and Odorant for Natural Gas.
Following stages had been considered for design and construction of industrial plant.
&lt;b&gt;1- &lt;/b&gt; &lt;b&gt;Feed Selection:&lt;/b&gt; Feed sources selection, is based on product specification and
annual demand rate. Odorant properties are as following based on Iranian Gas Standard No. IGS-M-CH-038:
South Pars sour gas condensate is suitable source for this purpose by considering above product's specification. Gas
condensate of 4 phases had been studied and suitable feed was selected.
&lt;b&gt;2- &lt;/b&gt; &lt;b&gt;Plant Location:&lt;/b&gt; following items had been reviewed for site selection :
1) Nearest to feed source and consumer
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Since April 2012 in order of senior officials in the country and IT &security unit of NIOC and after that NIGC, an
instruction based on separating internet physically from the corporate intranet to obey security information rules as new
standards was announced. According to this instruction no classified information of affiliated organizations, over the
internet or any other systems with unknown nature should have published. This separation caused many problems in
communication and specially telecommunication. In this way and in late 18 months a lot of solutions from all around the
country to reconnect two networks safely were offered. One sample can be GPS, which uses non-homegrown
satellites.
In past, Guilan Gas Company used to use GPS to organize emergency vehicles and to control his maintenance
personnel that were required to be presented at a specified time in a specified place, and to control Pressure,
temperature and etc. of his stations used variety of sensors and various receivers and sent them by point to point
communication modems to the center and other units in different parts of the city in decentralized manner.
For stability and continuity of gas flow, data transmission of flow lines and particularly stations is valuable and therefore
integrated real-time information transfer is necessary. Since natural gas distributing company doesn’t have source of
natural gas, inlet gas real-time information to ensure proper distribution of gas inlet are required.
For example, in some urban network bottlenecks, transmission data of pressure sensors in the moment has a great
value for the operator at critical moments.
In another example, by set up sensor on gas heaters and using remote control can ensure proper gas temperature and
defrost.
This paper examines the use of technology solutions for wireless sensor networks to
1-not using theGPS
2-The integration using of sensors on the transmission of data
3-online process all of gathered data
In this technology, the sensors on all vehicles, rehabilitation centers, and pressure regulating stations and maintenance
personnel who are required to be present at a particular time in a particular place, is installed. IN order to communicate
between the sensors in critical places in the cityandin order to communicate-online, radio receiver on meshed nets are
installed and in some non-critical areas in order to collect data, vehicles equipped with recipient is used.
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Ion exchange resins are used in polished water production in South Pars gas plant utilities. An applied model is
developed to in-situ assessment of operational ion exchange capacity of strong acid cation and strong base anion
resins. Operational data from phases 9 and 10 gas plant of South Pars is used as feed data for the model. Resin
capacity declines during its life time. The model provides a chip way to estimate resin capacity without extra tests and
unit shutdown.
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RFID technology is one of the new technologies. RFID technology uses wireless communication in radio frequency
bands to transmit data from tags to readers. A tag can be attached to or embedded in an object to be identified, such as
a product, case or pallet and even person. Tags send their data periodically and data are read by readers. Readers
send the information to central soft ware. Software analyzes data and gives us results.
In this context we will consider environmental evaluations performed in gas refineries with respect to capability of RFID
technology. Finally will offer a framework for using smart tags in gaseous environments. Gas refineries are having a
unique profile. High metal density, limitation frequency domain and flammable are some of unique characteristics in these
areas. So for using this technology in gas refinery, we must follow a framework like that.
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Investigation of turbulent convective heat transfer and pressure drop of TiO2/water nanofluid in circular tube
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In this article, convective turbulent convective heat transfer and pressure drop of TiO2/water nanofluid in a cupper
circular tube with constant wall temperature was investigated using computational fluid dynamics (CFD). For this
purpose, nanofluid containing TiO2 and water as a liquid single phase were used. Effect of volume fraction of
nanoparticles (0.5%, 1%, 1.5%, 2%, 2.5%) on convective heat transfer coefficient and pressure drop was investigated
in different Reynolds numbers (5000<Re
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Islamic Republic of Iran has second largest natural gas reserves and is fourth producer and third consumer in the
world, this mean Iran should have the competitive role in global natural gas markets.
Iranian Natural Gas Exploration, Production, Transmission and Distribution capacities are experiencing massive growth
recently, This potential encourages the world energy analysts to have deep study of Iranian energy market and give or
recommend essential views to Iranian key executive authorities for taking necessary measures to providing
requirements for adapting their energy market structure according to international approved code and standards in
conception of optimization in energy consumption and spent capital regarding to developing country’s GDP ,citizens
convenience, health, environment and safety. 
In Iran all fields of energy market are directorate and controlled by Iranian governmental board and each branch of
energy has its special division or department in related ministry or organizations, which acts separately.
Currently, Domestic natural gas consumption in Iran is comparable by total consumption of Europe continent or big
countries same as china, India and more but its affect in countries GDP growth is negligible even in winter regarding to
full production of natural gas by refineries but electric power plants, fertilization plants also industries have constraints
against using of natural gas as feed or fuel.
This article focuses on the distribution activities of Iranian government in natural gas field in recent years and after
briefly review of the present situation of domestic distributed natural gas in provinces, cities and villages(by presenting
it’s weakness and strengthen views) tries to suggest a privatized market model for absorbing public wealth in
establishing cities networks and to leave the management of this city networks to individual division or sections. This
trend may led to economize the consumption and state being able to reveal his capabilities which planed in gas export
outlooks for 2025. 
Also government will free of plans for further investment in coming years to expand domestic distribution network.
&lt;b&gt;Key word:&lt;/b&gt; distribution network, natural gas marketing, liberalization
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Research of geological characteristics in Bashijiqike formation of Keshen-2 gas reservoir, Tarim basin, China
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The Keshen-2 gas field, located in the Kelasu structural zone, is an important gas field in the Kuqa depression. At
present, the research level of this field is relatively low because only three wells are drilled in this area. Based on the
present data and analogy with other well data in the Kela-2 gas field and Dabei gas field, detailed studies were carried
out. Keshen-2 gas field is mainly controlled by the Keshen Fault and Kenshen North Fault. The principal gas pay is
Cretaceous Bashijiqike Formation that is a set of deep and huge thick sandstone layers deposited in fan delta front (the
third member) and braided delta front (the first and second members). The lithology is mainly fine-intermediate-granular,
medium-sorting and subrounded-subangular lithic arkose or feldspathic litharenite. The composition maturity is
characterized as facies control. The reservoir quality is affected by burial compaction and diagenesis. The average
porosity is 6.28-7.1% and the permeability ranges from 0.08 to 4.09mD. Keshen-2 gas field is a high-pressure,
low-poroperm and fractured gas reservoir. The reservoir’s characters are poor properties, developed fractures,
undeveloped interlayers and good connectivity. The study on the reservoir characters has an important value to the
later development.
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The supply-demand misbalances of natural gas requires the creation of Underground Gas Storage (UGS) especially
during peak period and these UGS' facilities will probably play an important role in gas market
development&lt;b&gt;.&lt;/b&gt;
Since last century, UGS sites have been used to store natural gases. However there is a key concern in managers'
mind that they have limited budget and several candidate fields/structures for this purpose. Techno-economic analysis
shows that the construction of UGS for all fields/structures are not justified, although gas storage schemes are vital for
Iran to meet peak energy needs. For choosing proper candidate among several alternatives, first of all, many factors
have been extracted for deciding whether to store gas and, more specifically, the type of structures that should be used
in a particular case in this article. In addition, a pre-screening procedure has been planned to omit disqualified UGS
sites for avoiding expenses in the next steps based on killer parameters. In this step six different criteria have passed
through pre-screening phase.
Also, a decision tree has been drawn based on four main parameters, technical, economical, geographical &
environmental and passive defend parameters, to prioritize potential of fields for UGS execution based on expert’s
opinions. This decision tree is broken down to three sub-levels for more than 60 subsidiary parameters. After drawing
decision tree all the sub-parameters will be evaluated, ranked & weightened relative to each other based on Analytical
Hierarchy Process (AHP) technique.
Finally, this methodology can be applied to different fields/structures to prioritize them for selecting appropriate sites of
underground gas storage and the best choice to execute this technology on, can then be selected. The techniques
described in this article should be used by decision makers and managers to select the proper and potential site for
Underground Gas Storage
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&lt;b&gt;Abstract:&lt;/b&gt;
Benzene, toluene, ethylbenzene, and o, m, and p-xylenes (BTEX) not only are hazard to the environment and the public
health&lt;sup&gt;1&lt;/sup&gt; but also could produce foaming technical problem in natural gas
processing&lt;sup&gt;2&lt;/sup&gt;. BTEX in the natural gas is absorbed by amine sweetening unit and glycol
dehydration unit. Several operating parameters directly affect the amount of the BTEX absorbed in a unit. These factors
include the inlet BTEX composition, contactor operating pressure, circulation rate, solvent type and solvent temperature.
Measurements of the BTEX in the processing solutions are important in emissions and operational condition of
units&lt;sup&gt;2-6&lt;/sup&gt;. We are developed a very simple extraction and analysis method for BTEX which can be
extended to VOCs. An organic solvent such as n-Hexane or n-octane depends on the absence of this compound as
VOC in the solutions were selected as extractor. A gas chromatograph with a FID detector channel and appropriate
column for separation of the BTEX and an internal standard calibration method was used to analysis of extracted
solutions. Without doing any preconcentration, this method covers the determination of the BTEX in the processing
solutions range from saturation condition to the detection limit of the GC (1ppm) for each one of the compounds.
Standard deviations of the analysis were less than of 3% depend on sampling condition.
&lt;b&gt;References:&lt;/b&gt;
1) Sharon Wilbur, Stephen Bosch, Interaction Profile for: Benzene, Toluene, Ethylbenzene, and Xylenes (BTEX), U.S.
Department of Health and Human Services Public Health Service Agency for Toxic Substances and Disease Registry,
2004.
2) Mahin Rameshni, "State-of-the-Art In Gas Treating", WorleyParsons 125 West Huntington Drive Arcadia, CA, USA,
2000.
3) Skinner, F. Douglas, Dirk L. Reif and Amy Wilson, "BTEX and Other VOC Emissions from a Natural Gas Amine
Sweetener," Gas Research Institute, Research Report No. GRI-96/0048, February 1996.
4) Reif, Dirk L., F. Douglas Skinner, Amy C. Wilson and James N. Evans, "Measurement of BTEX Emissions from the
Regenerator Vents of Amine Units", 1995 GRI Glycol Dehydrator/Gas Processing Air Toxics Conference, Denver,
Colorado, 1995.
5) Morrow, David C. and Kevin M. Lunsford, "Removal and Disposal of BTEX Components from Amine Plant Acid Gas
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Underground Gas Storage(UGS) secures the supply of gas and ensures seasonal gas flexibility. In natural gas storage,
the working gas (methane) is injected and produced seasonally while a cushion gas that is not extracted at all is used to
provide pressure support. Inert gas (CO&lt;sub&gt;2&lt;/sub&gt; and N&lt;sub&gt;2&lt;/sub&gt;) injection in the depleted
gas reservoirs can be carried out to produce the methane while simultaneously filling the reservoir with such cheap gas
as cushion gas. This phenomenon can also increase reservoir capacity due to their thermodynamic and physics
properties. Unfortunately, there is no enough understanding about using these inert gases as cushion gas in each case
study. 
In this paper, for assessing the feasibility of using integrate injection as cushion gas, firstly a conceptual model of a
depleted gas reservoir is constructed, then during the inert gas injection, a sensitivity analysis for all of reservoir and
operational parameters for identifying the most influence important parameters will be done, and finally the process of
gas mixing for two inert gas was compared together.
In conclusion, it is determined that in case of CO&lt;sub&gt;2&lt;/sub&gt; and N&lt;sub&gt;2&lt;/sub&gt; injection the
influence of parameters such as horizontal permeability porosity, reservoir temperature, reservoir pressure, injection
rate and aquifer porosity are important while in case of N&lt;sub&gt;2&lt;/sub&gt; injection the interval production
perforation is important, too.
Based on simulation, the behavior of gas mixing in case of N2 was shown better than CO2 due to higher diffusivity
coefficient .Also it was determined that the inert gases production in the surface will be decreased during the time. The
opportunity to use CO2 and N2 injection as a cushion gas may arise as a way of getting additional benefit from a
depleted gas reservoir based on some reservoir properties and operational constraints that can be suitable candidate in
a particular project.
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Sulfur recovery process (SRP) is a technology to convert sulfur compounds of acid gases coming from sweetening
units to elemental sulfur. This process is very important and vital in environmental aspects and each oil and gas refinery
is mandated to have this process. During years different technologies have been developed for sulfur recovery such as
direct oxidation, Claus, CBA, Clauspol, Selectox, MCRC etc. The choice of technology depends on different factors
such as sulfur production capacity, H2S percent in acid gas feed and permitted level of sulfur compounds in flare gas
which depends on environmental regulations. Patent analysis can be used as a tool to investigate different technologies.
In general, analyzing and evaluating patents information is very important and can provide useful information for
selecting a suitable technology for future applications. The present work made a patent analysis of different SRP
technologies including Claus, oxygen enrichment, tail gas treatment (TGT) and sulfur degassing during 1972-2011.
Patents are classified in terms of date, zone, country and owner. Also leading companies which have had more
registered patents in these fields were identified and their selected technologies were explained. The aims were to find
the scope, competitiveness of prior works, as well as the technology trend on SRP. The results of this study can help to
determine the current technology trend to develop the next generation of SRP and associated technologies. As a case
study, the results of this study have been used to select and design an appropriate sulfur recovery unit containing acid
gas enrichment, modified Claus and TGT units with 130 tons/day capacity and 99.9% sulfur recovery for a typical gas
refinery in Iran.
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Maintenance Strategy Selection Theory & Practices in Natural Gas Industry: A Case Study of an Indian gas
utility company
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The natural gas industry is characterized by expensive specialized equipment and stringent environmental
consideration. With increasing automation and mechanization in natural gas/petrochemical process, production
processes are becoming highly sensitive to machines and people. In this context, the operation process is continuous in
a gas utility company and any abrupt stop of the process causes delay and reduction in output. Although organization
follows various maintenance strategies and practices, the cost and impact of sudden failure of equipment is found to be
huge.
The purpose of this paper is to understand how the maintenance managers in a gas utility company in India formulate
the maintenance strategies and how they practice it? This research study investigates the maintenance strategy
formulation and practices adopted by maintenance managers in a large Indian gas utility company.
This research employs the case study based qualitative research method (multi case holistic design) for the study of
maintenance practices in the business verticals such as natural gas pipelines (Case 1) and petrochemicals (Case 2) of
a large gas utility company in India. Case Study research method is used to assess both the measurement properties
and test the key theoretical relationships. GAIL (India) Limited has been chosen for the study on maintenance strategy &
maintenance practices since it is having 70% market share in natural gas industry and it is a No. 1 gas utility company in
India.
A literature review has been carried out to identify the initial conceptual constructs and the sub-constructs which affect
the maintenance strategy selection of the firm in the manufacturing industry. Further, the primary data is collected from
the Maintenance Managers of GAIL using the Case study protocol. Data Analysis has been carried out with the Textual
Analysis with the help of Atlas TI software and network diagrams formulated with the necessary quotation and frequency
analysis.
The outcome of this research study demonstrates comparison between the theory in maintenance strategy selection &
actual practice in the gas utility company. The development of maintenance strategy in the gas utility company is majorly
based on the constructs such as Maintenance Policy (MP), Maintenance Tactics (MT), Planning & Scheduling (PS),
Reliability Analysis (RA), Performance Measures (PM), Materials Management (MM), Information Technology (IT) and
Human Resources (HR). However, few new constructs other than initial conceptual constructs such as Maintenance
Safety (MS), Maintenance Sustainability (MS) and related sub-constructs have been developed based on the
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Bourennane, El-Bay
BenMohammed,
Mohamed

Abstract code

Title of abstract

Author

Co-Author(s)

Topic

Abstract text

Gas transmission and distribution

Abstract no.

&lt;b&gt;Abstract:&lt;/b&gt;
&lt;b&gt;For several years, distributed control systems (DCS) have played a key role in the design of modern power
applications such as the modern gas industry, particularly in the automatic management of real time gas platforms, using
Supervisory Controls and Data Acquisition (SCADA) systems. In this work, we present a semantic cyber security
system and we study its semantic intelligent (SCADA/DCS) systems vulnerabilities, focusing on the semantic attacks.
For resolving semantic problems we propose a security global solution for the new generation of SCADA/DCS systems,
which are typically employed in wireless communication support systems, embedded intelligent devices, embedded web
services, embedded ontologies, embedded semantic, and intelligent applications. The proposed solution atoms at
protecting critical semantic SCADA/DCS processes from the effects of major failures of information systems, network
disruptions or damage, and we focus our attention on the newest generation (OS- operating System) such systems,
named IT-SCADA. We used a security block in the global network access point, security protocols deployed in different
network (OSI) levels and security ontologies deployed in security devices software. We applied our security global
solution to modern gas industrial platforms in Algeria and in the Burgundy University (LE2I) laboratory in France. We
used our mixed coordinates (ECC – Elliptic Curve) cryptography solution, this is an encryption and key management
protocol developed specifically for low latency embedded applications; it supports low speed links, short messages,
request/response, polled messages. We integrated security mechanisms in specific SCADA/DCS protocols as DNP3,
MODBUS and ZEEGBE. Moreover, we made use of the WS-Security framework and we crypt and signed all the
improved security protocols frames with our mixed coordinates (ECC) and a hash function. Where encryption
implementation between embedded devices and (RTU/PLC) should not degrade the functional or performance capability
of the operational function in these semantic intelligent systems, with the use of adapted semantic security
solution.&lt;/b&gt;
&lt;b&gt;Keywords:&lt;/b&gt;
&lt;b&gt;semantic intelligent (SCADA/DCS); Security Protocol; Semantic Cyber Security; Security Ontology; Semantic
vulnerabilities; Modern gas industry.&lt;/b&gt;
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Numerical analysis  natural gas release rate in pipeline rupture
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In this paper, quasi one dimensional compressible transient flow in ruptured natural gas pipeline is analyzed by using a
numerical method. Purpose of this model is estimating mass release rate and energy losses after rupture occurred until
emergency valves are closed. The model is based on explicit MacCormack’s method which solves hyperbolic
governing equations. The most important dimensionless parameters that affect on release rate are relative ambient
pressure, relative hole diameter and friction term. Results show that release rate for all pipelines from 60 psig
(distribution pipeline) to 1000 psig (transit pipeline) is similar. Release rate is independent from pipeline pressure
because choking condition occurs in rupture position. Thus effective remained parameters are relative rupture diameter
and friction term. The percentage of relative rupture diameter divides model in two categories: relative rupture diameter
less than 15% called hole rupture model and relative rupture diameter more than 30% called full rupture model. Release
rate of hole rupture model is not a function of friction term and just depends on release diameter in every operating
pressure, though full rupture model is a function of friction term that includes friction coefficient and pipeline geometry
besides rupture diameter. Finally general relations for natural gas release rate in any physical condition are proposed by
investigating effective dimensionless parameters on discharge mass.
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Based on Porter's diamond model, five factors were identified as barriers to export gas to international markets.
Friedman test using the statistical software SPSS, it was clear that export priorities include:
1 - Government policy.
2 - strategy, structure and rivalry.
3 - Related and supporting industries.
4 - Operating Conditions
5 - Conditions apply.
 Finally, some suggestions have been proposed to remedy these limitations.
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&lt;b&gt;Abstract:&lt;/b&gt;
Abundant applications of crude oil and their related productions in the circle of industry are very substantial. Also, the
straight and non straight impacts of this fossil fuel on the environment and routine life are inevitable. Nowadays,
activities such as oil derivation, transmission and storage, causes polluted environment.
Regardless of destructive impacts of oil pollutions on the environment, oil pollution will affect the physical and
mechanical characteristics of soil strata. Field investigation mechanism and evaluation of oil pollution impacts are
crucial. Major tasks are required to determine the geotechnical soil, determining the effect on the existing structures,
remediation and reclamation of the contaminated sites. According to the investigations carried out since last two
decades, oil pollutions remain some destructive alterations on the soil properties. General review of these investigations
indicates that the changes in the values of physical and mechanical properties of the soil cause reduction in the soil
resistance against varied probable imposed forces. Whereas, foundations are non-separable elements of oil and gas
installations, accuracy control of their function during the operation period is directly related to sustainable production. 
Gradual diesel leakage in Shahid Hasheminejad Gas Processing Company in northeast of Iran has resulted in soil and
groundwater pollution. The investigations carried out on the soil of studied region indicate that soil pollution is estimated
much more than similar cases in Europe and North America.
In this paper, firstly the effects of oil contamination on the strength characteristics of soil are reviewed. Finally, the
alterations in bearing capacity amount of popular foundations of the refinery (such as square, rectangular and strip
foundations) are estimated.
&lt;b&gt;Key-words:&lt;/b&gt;
Oil Contaminated Soil, Bearing Capacity, Foundation, S.G.P.C, Iran
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In this paper, first by challenging the status quo The current network of networks, the need to move towards an
integrated mix of generation Bdkh public telephone network (PSTN) and the public data network (PSDN) will be
discussed,The following scenario explores the concept of transition and passage ways are pointing towards NGN and
Benefits.
NGN is the advantages and disadvantages of these methods,Advantages and disadvantages of these methods are the
best choice for this case the mining of petroleum migration m Be fully expressedethod In this paper initially present with
challenging the status quo networks.
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Finite element simulation of cooling rate effects on thermal strain and stress in the shell of a de-methanizer
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De-methanizerstripper column in gas refineries is one of the most important parts of any gas train which separates
methane from natural gas. Bottom of this column is operated in the range of ambient temperature, about 39.6 °C, while
top of the column is operated at cryogenic very low temperatures, about -86.9 °C. So, cooling down and warming up of a
de-methanizer is an important and challenging matter during startup, shutdown, and normal operation of the column. In
some abnormal cases such as improper startup, or malfunction of the process like problem in re-boiler of the column
,and etc, the rate of cooling down would became very high, which results high thermal strain and stress in different parts
of this equipment. The fabricating material of this equipment is AISI 304L stainless steel with high thermal expansion
coefficient and low thermal conductivity coefficient; So, the mentioned thermal strain and stress can cause residual
stresses or may cause distortion, which may results in catastrophic damages and consequently interrupts the refinery
production. In this study, a finite element approach is implemented to simulate the effects of different cooling rates on
thermal strain and stress exerted in de-methanizer shell. The ABAQUS software is implemented to analyze the column
and compare results in the temperature ranging from ambient to cryogenic. Furthermore, the threshold and critical
strain and stress were identified and investigated. Also the mechanical behavior of the column is evaluated with
simultaneously applying thermal strain/stress coupled with hoop and longitudinal stresses resulted from hydrostatic
pressure. Geometrical and material properties of different parts of the column and mechanical and thermal interactions
between them are considered in the model. Load cases and boundary condition were defined according to different
operational scenarios. Simulation results showed that the mechanical behavior of the column’s shell strongly depend on
the cooling rate. Therefore, cooling rate in the range from 6 °C/hr to 8 °C/hr is recommended as a proper and safe
cooling rate for de-methanizer. Based on the results, proper and practical procedures for cooling down of the
de-methanizer column were investigated in the cases of unpredictable start up and shouting down. Also the results of
this study were used for remaining life evaluation of the equipment and designing a reliable (RBI) Risk Based Inspection.
This study is the first one in which cooling rate effects on de-methanizer column is investigated by means of finite
element method; hence, the findings and approach of this study could be used for assessment of similar operation in
gas production plants.
Keywords: De-methanizer; Cooling rate; Thermal stress; Thermal strain;Thermal shock; Finite element; Abaqus.

South Pars Gas Complex(SPGC); Iran; Tel: , aghiasi382@gmail.com

Additional file

Extra information

 -

Presentation

Session

UMERIC

Oral presentation

Time

Presentation pref.

  /  /Date

Location



Abstract Registration No: 295

403                     IGRC 2014Conference

295

Pournazhdi, Amir Babak

The Numerical Evaluation of Using Separator Filaments and Vibrating System on the Efficiency of Reverse
Osmosis Systems in Water Desalination Unit
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In this paper, two effective approaches in optimizing the reverse osmosis systems in water desalination unit, namely,
using separator filaments and vibratory shear enhanced filtration process are studied. These render the growth of
turbulent flow on the membranes and increase in shear stress upon membrane surface, respectively, where result in
decrease in the concentration polarization (CP) and increase in permeate mass flow rate (PMFR). In this way, the
conservation of mass, momentum and concentration equations are solved numerically. The vibrational motion is
modeled by exerting the sinusoidal velocity profile with different frequencies and constant amplitude in direction of flow,
for a channel without filament. The optimum frequency for constant amplitude is derived among the selected frequency
range. Moreover, the effect of varying the distance between filaments is evaluated for two models, with and without
vibratory system. The results attest that using the separator filaments and the membrane vibrating system together,
significantly decrease the CP and increase the PMFR, which results in reducing the pumping power consumption
significantly.
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establishing the steam traps management in South Pars Gas- 4th. Refinery
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South Pars Gas- 4th. Refinery, as the biggest gas refinery in Middle East, has 5 boilers. Each boiler produces 165 tones
steam per hour. This refinery includes 860 steam traps. One of the essential parts of the steam system is steam trap
which is considered as an important element in suitable management for the steam and distilled water. The steam trap
keeps the steam for maximum using of its heat and passing distilled water, non-condensable gases and air in suitable
time during the process.
Performing periodical inspections and maintenances on the steam traps have been started in this refinery since 2011
and they have been seriously continued and are being followed more than the past. Based on the gathered statistics
and performed calculations, the rate of defective steam traps in 2011 was 280items and 77 items in year of 2012. This
statistics shows that performing periodical maintenances caused the decreasing annual failures in these stream traps
at rate of 203 items. This matter has stopped the wasting steam as well.
In this article, the rate of economic saving from the performing the precautionary periodical maintenances on the steam
traps was calculated by doing different statistics and considering the different maintenance groups and engaging
operation. The result show that performing periodical maintenances caused the economic saving for the amount of
about 5.800.000.000 rials and fewer personnel were engaged with the maintenance duties at rate 50.000 man-hour.
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The generation of green gases by electrolysis of water using surplus electrical energy e.g. from wind or solar power, is a
promising opportunity for the integration of renewable energy sources. This approach is of special interest because it
enables the existing energy infrastructures as power and gas grids to contribute together to the integration of renewable
energy. Indeed, using the gas grid in this way enhances the flexibility ofenergy utilization. For example, green gas can be
used for heat and power generation and also as a vehicle fuel to assist in fulfilling existing and future transportation
emission targets.
Important criteria for establishing the technology, known as &lt;i&gt;power to gas,&lt;/i&gt; are reasonable production
costs and, crucially, the tolerance of the gas infrastructure to green gases especially hydrogen. Given this background,
the decision between two feasible options – the direct injection of hydrogen or further conversion of hydrogen to
methane – requires a location specific assessment.
The direct injection of hydrogen offers lower capital and operational expenditures but is limited by challenges within the
existing gas infrastructure that has been optimised for natural gas.
Some of these challenges remain to be addressed, as earlier experiences with hydrogen in town gas are not fully
transferable to the current situation. Furthermore, R&D performed more recently has not yet covered all of the
components in the gas grid that may be sensitive to hydrogen. Nevertheless, available results, from a recently finalised
GERG (European Gas Research Group) project (HIPS) [1], and a DVGW (German Association of Gas and Water)
project [2] on hydrogen tolerance show that most parts of the existing gas grid are compatible with hydrogen
concentration up to 10 % by volume. These projects identified
porous underground gas storage;
steel CNG vehicle tanks;
gas turbines and engines;
as sensitive components which require further research to determine their tolerance to hydrogen admixtures.
There are several research projects, either current or in preparation, set up to close the gaps in knowledge, especially
focusing on the above-mentioned key issues.
DBI has initiated a network: "HIPS-NET" to gather and share the available and expected research results in order to
develop a European understanding of the gas grid tolerance towards hydrogen. About 30 international partners from
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Methods that can be done to remove acid gas sweetening been called one of the most common methods is the use of
amine solvents. In this study, a natural gas amine sweetening unit was analyzed. According to custom profiles for
temperature, pressure, and percent composition of ethanol amine acid gas and solvent D (DEA) and regenerative
absorption tower, the process was confirmed by the towers. Also studied in the same solvent wt% DEA with 28 per cent
rate 44,145 kg per hour for the removal of acid gases in the absorption tower (call) is used according to the obtained
results of the process, will be able to acid gases, CO2 as much as 94/7 percent, H2S the 99/9% and 75% of the
amount of H2O to remove sour gas inlet.
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With advances in modern technology in all industries, trying to get used to new tools and technologies to improve their
operations and their costs to improve reduced to a minimum efficiency Productivity. Radio ID technology (RFID) is not
an experience, but was able to progress quickly and many common systems such as barcode is out of. This paper
introduces the concepts and history of RFID technology and its components and explains how it functions and then
evaluates the application areas of RFID technology applications in Oil, Gas and Petrochemical is discussed.
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Conversion of hydrogen sulfide to sulfur in the natural gas we have in the drawer, due to the extent of 16% of the world's
natural gas reserves, and that much of the so-called sour gas contains hydrogen sulphide which are I enjoyed a special
importance 's. Unfortunately the Sulfur recovery unit (SRU) refineries, natural gas and sulfur processing units are
making Asalouyeh region, based on the old "Klaus", which is due to the need for special catalysts are relatively
expensive and because low efficiency of sulfur recovery caused considerable damage to the environment. In this paper,
we introduce some sulfur recovery technologies, such as biotechnology based methods and thermal decomposition of
hydrogen sulfide technical - economical process Termoliz hydrogen sulfide and comparison with conventional Claus
process has been investigated. In the latter process, hydrogen sulfide and sulfur hydrogenation been directed by a
Reactor the membrane, the components are separated from each other. Thus, in addition to a significant reduction in
sulfur dioxide pertaining to the environment, as well as large quantities of hydrogen gas is produced Which can serve as
a source of clean energy and the environment in various industries: oil, gas and petrochemical industries (such as
production of methanol and ammonia) or be used for fuel.
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Oil and gas industry as one of the major industries of thousands of employees in various areas of interest are, and
obviously, this person is responsible for health and safety responsibilities. However, the safety of workers in this
industry, improve the coding is done, the hazards such as fires, explosions, gas leaks and other incidents that threatens
the safety of staff and what is important to reduce the risks and consequences of it. We live in an era based on the
development is built to effectively manage hospital yesterday difficulty we respond to the needs of modern technology
and processes into the hard work yesterday, have a few seconds. Today, with the arrival of radio frequency identification
technology called "Radio ID" (Radio Frequency Identification - RFID) made ??a great change in the automatic
identification of objects and persons is occurring. In all sectors of the oil and gas industry, including exploration and
production, crude oil supply network, procedures, refining, transportation and distribution can be seen as one of its main
uses is to improve the health and safety of employees at work. In this paper, the Radio ID technology and its application
in the HSE in the oil and gas industry is presented.
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Gas hydronic floor heating systems are highly appreciated for their features such as creating a comfortable thermal
environment to keep the head cool and the feet warm and they are being installed increasingly, mainly in new
residences, in recent years. Despite the high comfort level, this type of heating system is required higher level of energy
efficiency by Japanese energy conservation standards.
This paper describes the technical development to raise the energy efficiency of floor heating systems to meet the
above-mentioned standards. In particular, this covers two cases: (1) development of technology to enhance the
performance of system components (i.e., increase the efficiency of burners to heat the water in heating systems and of
floor radiant panels to release heat in the room) and (2) development of an operational model to achieve system-wide
improvement of home heating efficiency. This study also reports on the energy saving effects caused by the comfort of
floor heating systems.
The performance of burners tends to increase when the temperature difference between supply and return fluid
becomes larger. Based on this tendency, an attempt was made to improve burner performance by connecting the floor
radiant panels of two different rooms (e.g., living room and dressing room) in series to increase heat release and
enlarge the temperature difference between supply and return fluid. The evaluation results of test homes revealed that
when the floor radiant panels placed in these two rooms are connected in series, energy use can be cut by
approximately six percent compared to the conventional case.
Another attempt was made to develop a thermal insulating material to reduce radiant heat loss under the floor in order to
improve the efficiency of heat release in the room. In the present study, a vacuum insulating material, which has a higher
insulating effect than the generally used materials such as resin and glass wool, was placed under the floor radiant
panels to reduce heat loss into the ground. The results confirmed that a vacuum insulating material has a high insulating
effect even if made thin, and the data showed that install of a thin vacuum insulating material (5.5mm) under the floor
radiant panels can improve the indoor heat release rate by approximately 10 percent compared to the case with no
insulating material.
The system combining gas cogeneration and ganged control of room air conditioners and floor heating was examined. It
was confirmed that energy consumption can be reduced by approximately 15 percent than the conventional system by
operating air conditioners with electricity produced by a cogeneration system and using the exhaust heat of the power
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The carbon dioxide concentration trend reflects mostly energy-related human activities. The 2012
CO&lt;sub&gt;2&lt;/sub&gt; concentration of 394 ppm was about 40 percent higher than mid-18&lt;sup&gt;th&lt;/sup&gt;,
with an average growth of 2 ppm/year in the recent years. One of the effective solution for decreasing the emission of
CO&lt;sub&gt;2&lt;/sub&gt; is direct capturing and storing in deep geological formations such as condensate gas
reservoir. In addition, due to energy high demanding in the world, injection of carbon dioxide is beneficial to sweep more
gas and condensate toward the production wells. Therefore, CO&lt;sub&gt;2&lt;/sub&gt; storage maximization besides
gas and condensate recovery enhancement due to CO&lt;sub&gt;2&lt;/sub&gt; injection considering technical,
economic and environmental issues is vital in sustainable reservoir management approach. Lack of proper optimization
techniques in the past make multi-objective optimization problems be figured out as a single objective optimization issue.
In conventional approaches optimization of technical objective functions such as produced condensate, gas volumes
and stored CO&lt;sub&gt;2&lt;/sub&gt; are performed by maximization of weighted functions of them. Weights would be
appraised proportionate to their significance in the problem. Although this solution is simple but it brings with itself an
intricate question that which values are appropriate for weighs to be chosen. However, in recent years, Net Present
Value (NPV) as an economic objective function applied to facilitate the use of weights. Practically, the problem with this
optimization method is that economic parameters only once and just before the initialization of usually exhausting
optimization process must be introduced. Hence, applying an efficient method in order to direct optimization of three
mentioned fundamental objectives instead of indirect optimization of them (by using economic model) is essential.
Hence, after implementation of optimization process, three goals were combined by applying probable economic models.
Finally for each economic model, a set of optimized scenarios were defined. Applying proposed optimization approach
strengthens making decisions in various decision contexts due to volatility of gas and condensate price and
Co&lt;sub&gt;2&lt;/sub&gt; tax. This leads to mitigate risk and time duration of making new decision based on upcoming
situation. In this work, by using Non-dominated Sorting Genetic Algorithm (NSGA-II) in a real gas condensate reservoir
in Iran, some optimized scenarios have been suggested based on simultaneous optimization of mentioned objectives. In
contrast to conventional methods, maximization of each goal during optimization of two other goals were considered.
Advantages of this method make us amend production scenarios after only one time optimization process regarding to
variation of some operational problem, economical parameters and priority of objectives.
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The role of ICT Networks as a green utility to optimize gas production in Refineries and offshore platforms
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ICT Technology plays a vital role in Refineries. However, there are many ways to optimize industrial management by
adopting latest developments in the Information Technology and Communications, but robust Network is the main part of
ICT system which handles intercommunication processing signals besides the ICT services.
Which protocols should be selected to have reliable communication in each case? Which trusty rapid deployable
systems should be selected preceding to long-term applicable projects. In south pars complex in addition to the Network
expansions in each Refinery, successful communication Technologies deployed from the beginning of the project to
maintain reliable communication between offshore platforms and Refineries. This Trusty communication reduces
transport services and is used as a green utility to mange unmanned platforms.
In this paper, besides overall ICT services in SPGC (south pars gas complex) Refineries Network protocols such as
ATM, Frame relay and TCP/IP along with applied devices, Environmental situations and implemented projects are
described
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Simulation of medium pressure pipelines in Iran in order to optimization, efficiency improvement and control
of operational situations by using Pipeline Studio™ software
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The natural gas produced from various resources, after several stages of processing will be ready to be transmitted via
gas transmission pipelines and will be provided for industrial and domestic customers finally. Preservation of this
valuable product as a basis of development and avoiding its waste through this maze path is of importance for industrial
gas engineers. Nowadays, in order to optimize the pipelines’ efficiency and avoiding try and error in computations, many
modeling softwares have been introduced from which Pipeline Studio™ is a famous one. This software is used for
hydraulic analysis in both steady and unsteady states in simple or complex pipeline networks.There is a 12"
Qeshm/Bandarabbass Pipeline, 73Km length, gets at maximum 700 PSI pressure natural gas(due to aging and
corrosion problems) and delivers at 250 PSI at downstream. This line is one of the important medium pressured
pipelines in south of country to transmit natural gas from Gavarzin gas dehydration plants to industrial costumers
considering some unique Characteristics. In certain operational conditions when it is needed to increase delivery
pressure at downstream there will be a back pressure effect at pipeline upstream which leads in production loss at the
average value of 0.6 MSCM/Day. The results obtained following analyzing three different simulating scenarios for
avoiding production loss at pipeline upstream using above-mentioned software is presented in this paper. Finally the
conditioned operational parameters obtained from the virtual simulation were approved when tried in real situations.
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Preparation and Development Methods for Analysis of Degradation Compounds in Amine Plants
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Most sour gas processing facilities use alkanolamins as solvents for chemical absorption to separate hydrogen sulfide
and carbon dioxide from the sour gas. The alkanolamines
of prime significance include monoethanolamine (MEA), diethanolamine (DEA), methyldiethanolamine (MDEA),
diisopropanolamine (DIPA), and diglycolamine (DGA). Normally the amine processes are cycles of absorption and
desorption in order to permit the continuous use of the absorbent. Due to the closed loop nature of these processes,
non-regenerable contaminants tend to accumulate and can cause major reduction in efficiencies and operational
problems.
 Degradation products are contaminants in solution that are derived from the breakdown of the base amine molecule
itself, often irreversibly, to form totally different chemical species. Examples of degradation products are the
ethylenediamine derivatives (THEED in the case of DEA), which can form when CO&lt;sub&gt;2&lt;/sub&gt;, COS or
O&lt;sub&gt;2&lt;/sub&gt; are in an amine system. The loss of amine to degradation can be deceiving because these
products can still have base strength and will show up as amine under normal titration, but they no longer have any acid
gas removal capability. Degradation products continue to be the target of ongoing research as to any negative effects
on amine solutions (corrosivity and other physical properties). Because they have only recently been considered
important to measure, degradation products, such as bicine, are difficult for labs to consistently measure in small
quantities, and can add to analysis expense. Carbon dioxide, which is often a component of sour natural gas feeds, will
also react to form contaminants that can then react with the amine molecule to form degradation compounds. Amine
degradation chemistry is
more complex than salt formation, because a series of intermediate compounds are formed that continue to react to
eventually form ethylenediamines
 In this paper, Hydroxyethyloxazolidinone (HEOD), Tris-Hydroxyethylethylendiamine (THEED), Hydroxymethylpiperazine
(HMP), Hydroxymethylpropyloxazolidinine (HMPO) and Hydroxyethylimidazolidone (HEI) were synthesized and were
purified. Besides, Hydroxyethyl-Sarcosine, Diethanolamine-Formamide (DEA-F), Bis hydroxyethylpiperazine (BHEP) and
Bicine were analyzed by gas chromatograph equipped with flame ionization detector (FID) in range of 40-200 ppm.
Repeatability of results was 1.5230%.
&lt;b&gt; &lt;/b&gt;
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Desulfurization of disulphide oil by selective oxidation with Polyoximetalate catalyst in LPG Treatment unit in
gas plant
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Disulfide oil is as a very valuable byproduct in LPG Treatment unit, but it’s very toxic ,Flammable and very hazardous for
personnel ,Therefore DSO is disposed by burying it in soil . Burial of DSO is not economic and it’s hazardous for
environment and may cause of underground water pollution.
There are some methods for separation of components of DSO by Distillation or oxidation desulfurization of DSO to
related hydrocarbons. The oxidative desulfurization is one of the most effective methods for removal Sulfur from
disulfide oils.
Sulfur Compounds in Disulfide oil as Diphenyldisulfide oxidized to corresponding Sulfone with Hydrogen Proxide(30%)
and amphiphilic
catalyst[C&lt;sub&gt;18&lt;/sub&gt;H&lt;sub&gt;37&lt;/sub&gt;)N(CH&lt;sub&gt;3&lt;/sub&gt;)&lt;sub&gt;3&lt;/sub&gt;]&lt
;sub&gt;4&lt;/sub&gt;[H&lt;sub&gt;2&lt;/sub&gt;PW&lt;sub&gt;10&lt;/sub&gt;O&lt;sub&gt;36&lt;/sub&gt;].The sulfons
separated by acetonitril as extractant. The sulfur content decreased from 6000 ppm wt to 30 ppm wt.
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The effect of implementing virtual server's technology, in stabilizing of computer network  and Strengthening
passive defense in oil and gas refinery companies.(Khangiran Gas Refinery)
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1Javad Jahedi Chekab
The Dissertation of M.A in Information Technology Management ?
2Habibullah Salarzehi
Associate Professor, School of Management and Economics, University of Sistan and Baluchestan
Shahid hashemi nezhad gas refinery is a vital organization hence the network operation services should always be
stable and assuming each server as a service, we will confront with several problems such as: server shortage,
increased depreciation, cooling system, power supply and ups, replaced server, restart delay , need to network lab and
since the virtual servers in the operational organization are not reliable yet , so this research will focus on the effect of
implementing virtual server technology after collecting data , performing saving calculations , replying to the questions
and theories which are consist of:
Substituting of virtual servers cause stabilizing of services and applicational softwares
Using of virtual servers cause energy savings
Using of virtual servers cause users satisfaction
Then researcher analyses the achieved results by MCDM method and outline the practical suggestions. Moderate to
high Respondent agreements show the effect of stabilizing and saving and user's satisfactions so the respondents are
content with the using of virtual servers in refinery and they assume its advantages as a must for their company and
thereby substituting of virtual servers can cause stabilizing of services and applicational softwares and also cause
saving and user satisfaction and experts.
 &lt;b&gt;Key words&lt;/b&gt;: &lt;b&gt;Virtual Server&lt;/b&gt;&lt;b&gt;,&lt;/b&gt;&lt;b&gt;Laboratory Network , Physical
server,&lt;/b&gt;&lt;b&gt;high availability&lt;/b&gt;&lt;b&gt; &lt;/b&gt;&lt;b&gt;,Fault tolerance&lt;/b&gt; 
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THERMAL EVOLUTION OF TIMIMOUN AND BERKINE BASINS (ALGERIA): COMPARAISON AND IMPACT ON
THE SHALES AND THE ORGANIC MATTER EVOLUTIONS
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&lt;p/&gt;The geodynamical evolution of Timimoun and Berkine basins, both in an intracratonic situation, must be the
same. However, their structural evolution is largely contrasted by the effect of different tectonic events. Therefore, their
thermal and diagenetical evolutions must be different. The thermal modeling confirms this difference regarding the burial
history, the differential effect of the geothermal gradient and the heat flow. The effect of thermal and geodynamical
evolution is very expressed on the diagenetic evolution of organic and mineral fractions of Silurian-Lower Devonian
shales of Timimoun basin and Silurian shales of Berkine basin. The evolutions of shale and organic matter levels in
Timimoun basin are the results of their under-compaction which causes a secondary cracking in a confined
environment. Moreover, this phenomenon results in abnormal primary migration of hydrocarbon liquids, with their almost
total lack in this basin. However, in the Berkine Basin, where the Silurian shales have undergone a normal compaction,
the shally fraction has reached the same diagenetical stage as organic matter.
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Acid's Behavior and Performance on the Matrix With Time: Hassi R'Mel Field, Algeria
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Sandstone matrix stimulation has been the subject of extensive investigations for over 40 years and extensive
experimental work has been conducted to investigate the reactions of various mud acid systems with damaging and
formation materials. Theoretical analysis and modelling of the stimulation process have also been studied by some
investigators.
Another experiment of acidizing was realised in Hassi-R'Mel field with 3 types of acid.
This field is a gas condensate reservoir with a superposition of three layers having very good petrophysic
characteristics.
A decrease in production of the wells was observed in the various zones. Build up tests realised on those wells showed
significant skin, which is due primarily to the excessive invasion of the mud used during drilling and Work Overs.
For that, a stimulation by acidizing was decided to optimise and to improve the potential of these wells which is less than
that hoped within sight of their petrophysic characteristics.
In order to study the effects of stimulation, PLT’s were realised before and after the acidizing.
Before stimulation, studies were undertaken to see and analyze each acid's behavior on the matrix and to draw the
conclusions on the capacities and disadvantages of each one of them on the reservoir.
The analyses carried out before, during the acidizing and several years after us made it possible to make a technical
and economic study which will enable to see and to understand acid's behavior with time and its impacts on the
reservoir , on the wells's equipment and investment costs.
The purpose of this presentation is to show:
- various methods of acidizing used and the concentrations used.
- acid's behavior and performance on matrix with time
- the advantages and disadvantages from this stimulation campaign.
- the ratio of the profit on the capital costs after the operation of acidizing.
Keywords: Production - Pressure - Skin - PLT - Permeability - Porosity – Acidizing - IP
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Dual and intelligent completions optimize producing gas wells
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At Hassi R’Mel field, dual completions could significantly improve output from multi-zone gas wells, but results from
intelligent completions look even better.
Dual completions were used for a long time to produce wells perforated in several zones, mostly for oil wells and rarely
for gas wells. To improve production in the upper zones of Algerian gas wells, a study was conducted on producing gas
wells with two and three zones in Hassi-R’Mel field. Discovered in 1956, this field is 500 km south of Algiers in the
Sahara Desert and is one of the world’s largest wet gas reservoirs.
Engineers at the operator, Sonatrach, studied the choice of completion method and suggested installing dual
completions for wells with several zones. This study would demonstrate the necessity of using dual completions in gas
producers with several reservoirs, to improve upper-zone production and avoid cross-flow from one zone to another.
Initial results made it possible to conduct a technical/economic study that showed the effects on the reservoir, well
equipment and investment costs.
This article discusses the advantages and disadvantages of dual completions on gas wells, and shows the profit ratio
on capital costs after these completions.
key words : Completions, gas wells, cross-flow, improve production, economic.
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Verification methodology for gas quality tracking systems for fiscal metering
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&lt;b&gt;Verification method for Gas Quality Tracking Systems for Fiscal Metering&lt;/b&gt; 
At fiscal metering points where gas is being transferred from one party to another, the determination of delivered energy
should be done correctly. Nowadays the gas supply is shifting more and more towards (new) supplies with varying gas
qualities. Consequently, fiscal metering systems should be adapted, while continuing to meet metering requirements. 
The implementation of a Gas Quality Tracking (GQT) system as a fiscal metering application is a cost-efficient solution
to address the increasing gas quality variations in gas transport networks. Instead of installing gas chromatographs
(GC) at all gas delivery points, a GQT system utilizes existing measurement data and network geometry data to
calculate the transport time between a single gas chromatograph installed upstream and multiple downstream gas
delivery points. However, it should be demonstrated whether the GQT system is correctly simulating natural gas
transmission through a gas grid, and that the fiscal metering process of which the GQT system is part of, meets
metering requirements. 
In this paper a verification method for GQT systems for fiscal metering is presented. The scope of the verification
methodology is gas grids with multiple entries. The verification method consists of two phases. Based on the results of
the first phase one can determine whether it is feasible to fulfill metering requirement using a GQT system. When this
analysis shows that the GQT system is fit for purpose for the gas grid under consideration, the second phase of the
program is started. In case of a negative result, the gas grid needs to be redefined, i.e. subdivided into smaller grid
areas.
In the first phase a ‘pre-analysis’ is performed of the entire gas grid under consideration. In the pre-analysis the effect of
(measurement) uncertainties in simulation input data on the resulting deviations in the calculated transport time is
determined. Furthermore, the location of ‘control GC’s’ are identified at strategic locations in the grid. The control GC’s
provide gas quality data, which will be used to validate and tune the results of the GQT system. This is needed to
decrease network simulation uncertainty to such an extent that metering requirements can be met. 
In the second phase, which can be executed in parallel with the installation of control GC’s, additional field verification
measurements are performed. The aim of these verifications is to verify if the network geometry is correctly modelled.
The gas grid is divided in subparts with one entry point. For each subpart a second pre-analysis is performed to
determine the maximum expected deviation in transport time due to measurement uncertainties in simulation input data.
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Investigations of plasma sprayed metallic coatings used to protect gas and LNG facilities against corrosion 
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Atmospheric plasma spray is a nonconventional and a very effective thermal spray technique to obtain coatings
resistant to corrosion and wear. Coatings obtained by thermal spray techniques are used in many applications where
wear and abrasion resistance are required and due to the simplicity of application and facility of the covering of large
areas, protection against corrosion is made possible.
The aim of this work is to study two developed plasma sprayed coatings, bronze-phosphorus and stainless steel, onto a
steel substrate in terms of corrosion protection of the facilities in gas field mainly, LNG facilities, Storage Vessels with
Separated Water Bottom.
Coatings specimens were evaluated in Gas Production Water from a field of Algeria. The surface morphology and
microstructure of the specimens were investigated by an optical microscope and scanning electron microscope (SEM).
Contrary to typical tests of coating evaluation, Electrochemical Techniques were used in this work in order to show the
corrosion behavior of coatings and to predict their effectiveness in the aggressive environment. The first method,
Potentiodynamic polarization is an accelerated electrochemical process for determining corrosion rate
C&lt;sub&gt;R&lt;/sub&gt; that has an advantage over the C&lt;sub&gt;R&lt;/sub&gt; determined by weight loss since the
latter is a time consuming process, which may lead to unsatisfactory results when C&lt;sub&gt;R&lt;/sub&gt; changes
with time. The second method, Electrochemical Impedance Spectroscopy (EIS) permits the analysis of the alternating
current (AC) impedance data, which is based on modeling a corrosion process by an electrical circuit. By knowing the
kinetic of the electrochemical system, we can act directly on the phenomenon responsible of the corrosion process.
The obtained results show that the studied coatings ennoble the metal by anodic protection effect. Contrary to
bronze-phosphorus coating, stainless steel coating does not allow ions (salts and corrosion products) to migrate
through the protection system. We can quantitatively describe this tendency by the high coating resistance
(R&lt;sub&gt;c&lt;/sub&gt;) during time of immersion in gas production water. We can expect the use of the plasma
sprayed stainless steel coating onto a steel substrate to protect from corrosion the whole gas supply chain by
preventing supply issues and by improving safety and security.
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Detection of hydrocarbons in natural gas using chemical gas sensor based on metal oxide nanoparticles
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Quantification of light hydrocarbons in Natural Gas (NG) in order to evaluate its heating value is of great importance.
From the economical point of view, for gas and oil industry, the quantity of provided energy must be measured with the
best possible precision during the production, distribution and consumption of Natural Gas. Gas chromatography (GC)
with flame ionization detector (FID) and/or thermal conductivity detector (TCD) is usually employed for this purpose.
However, this apparatus is too big and expensive.
Usually, NG contains C&lt;sub&gt;1&lt;/sub&gt;-C&lt;sub&gt;3&lt;/sub&gt; hydrocarbons, N&lt;sub&gt;2&lt;/sub&gt;,
CO&lt;sub&gt;2&lt;/sub&gt;, water vapor and H&lt;sub&gt;2&lt;/sub&gt;S. However, the heating value of NG is just
determined by its hydrocarbons content. To determine the heating value, the hydrocarbons of NG should be separated
and quantified by an accurate detector. One of the most sensitive kinds of detectors is FID. In this study, a
semiconductor metal oxide-based gas sensor is used for determination of NG heating value.
The sensing material for the gas sensor, including pure SnO&lt;sub&gt;2&lt;/sub&gt; and SnO&lt;sub&gt;2&lt;/sub&gt; –
SiO&lt;sub&gt;2&lt;/sub&gt; composite having 5.0, 10.0 and 20.0 wt.% of SiO&lt;sub&gt;2&lt;/sub&gt; were synthesized
by a sonochemical precipitation method. The SnO&lt;sub&gt;2&lt;/sub&gt; and SnO&lt;sub&gt;2&lt;/sub&gt; –
SiO&lt;sub&gt;2&lt;/sub&gt; composites prepared as such were then impregnated with 0.25, 0.5, 1.0 and 2.0 wt.%
palladium. The sensors fabricated with the sensing materials as just described, were tested for their sensitivity to
hydrocarbons.
Prior to the detection, the hydrocarbon content of NG, i.e. C&lt;sub&gt;1&lt;/sub&gt;-C&lt;sub&gt;3&lt;/sub&gt; should be
separated. In the present study a packed column of activated carbon , 1-meter long and 1/8” I.D., under an air flow of
40 cc/min with temperature-programmed regime between 50-160°C with a heating rate of 10°C/min was used. The
fabricated sensor is located in outlet of the separating column.
The sensitivity of the sensors, i.e. R&lt;sub&gt;a&lt;/sub&gt;/R&lt;sub&gt;g&lt;/sub&gt;, the ratio of the resistance of the
sensing material in air to that in the target gas, was measured in the temperature range of
250–450&lt;sup&gt;o&lt;/sup&gt;C. The results show that doping the samples with Pd improved the sensitivity and the
samples having 0.5 and 1.0 wt.% Pd exhibited the best performance.
In order to investigate the long-term stability of the sensors, the fresh powders and the fabricated sensors were
exposed to a flow of 10-20 cc/min air with 20% relative humidity at 600°C for 12 consecutive days. The sensitivity
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Application of Intelligent Well Technology on Water-Drive Gas Reservoirs: Using Conceptual Model
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Water-Drive gas reservoirs are economically important but gas recovery may be affected by unwanted water
production. To improve recovery from water-Drive gas reservoirs the well completion length has been limited in
conventional attitude. Because decreased completion interval length has a strong negative effect on gas recovery and
economics. Methods that control water completion while maintaining longer completion are desirable. Recent
developments in completion design have seen the progress of the intelligent well. The ability of this well to both measure
and control production within the subsurface is considered major step forward in field management.
In spite of advancement in intelligent well technology, its effect on Water-Drive gas reservoirs have not been well
addressed. It is therefore crucial to able to model and understand the impact on the field of the technology prior to
installation. By modeling the conceptual model of real Water-Drive gas reservoir, the ideal completion design is
evaluated, whilst the reservoir response to the variable choke is predicted for the life of the well and this model allow the
flow control ability of an intelligent well to reduce the production uncertainty and finally model performance is compared
with traditional completion design.
This paper describes effects of intelligent well technology on Water-Drive gas reservoir such as recovery, gas
production rate, cumulative water and gas production. In this type of reservoirs, intelligent well delayed water
breakthrough and this postponement able to decreased cumulative water production and increased cumulative gas
production. The ultimate recovery of reservoir increased because of enhancement of cumulative gas production.
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Power-to-Gas: Renewable gas production for energy storage via a novel biocatalytic process
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&lt;b&gt;Electrochaea was founded in 2010 as a spin-off from the University of Chicago. The company is developing a
disruptive technology for grid-scale energy storage known as &lt;i&gt;power-to-gas &lt;/i&gt;to facilitate the integration of
intermittent renewables and the convergence of energy sectors. The technology will be demonstrated at commercial
scale in the project P2G-BioCat, which is supported by Energinet.dk, Audi AG, and Hydrogenics, among others. We
would like to give a presentation of our technology and the P2G-BioCat project at the IGRC 2014.&lt;/b&gt;
The increasing penetration of wind and solar energy is leading to more frequent and prolonged periods of excess
electricity production. The energy storage challenge is generally believed to exceed the capabilities of batteries and
pumped hydro stations, so that in many countries only the gas grid will be capable of absorbing the vast amounts of
excess energy available in the future.
Electrochaea’s technology converts such excess electricity into pipeline-grade methane for direct injection into the
natural gas grids. Once in the grid, the methane can be stored for a practically unlimited amount of time, transported
geographically using existing pipelines, and eventually used for electricity production, heating, transportation, or as a
feedstock in industrial processes.
The core of Electrochaea’s patent-pending process is a selectively evolved – not genetically modified - strain of
methanogenic archaea, a single-celled microorganism. Our archaea exhibit several properties that are unique for
bioenergy systems, including high mass conversion efficiency, tolerance to many contaminants
(O&lt;sub&gt;2&lt;/sub&gt;, H&lt;sub&gt;2&lt;/sub&gt;S, particulates), high selectivity, and very fast reaction kinetics. In
addition, the microbes are self-replicating and hence do not require periodic replacement. The microbes are indifferent
as to the source of CO&lt;sub&gt;2&lt;/sub&gt; and can use raw biogas from anaerobic digestion, fermentation off-gas
from breweries and ethanol plants, and flue gas from oxycombustion processes.
In 2013, we demonstrated our technology at pre-commercial scale using a 10,000-liter reactor vessel and raw biogas
as the CO&lt;sub&gt;2&lt;/sub&gt; source. The project was carried out at Aarhus University’s biogas research center
and supported by the Danish Energy Agency (EUDP), E.ON, Erdgas Zürich, ewz, and NEAS Energy. 
In January 2014, we will start the project “Power-to-Gas via Biological Catalysis (P2G-BioCat)” to design, engineer,
build, and operate a 1-MW power-to-gas plant, the largest of its kind worldwide. Located at the wastewater treatment
plant Avedøre outside of Copenhagen, Denmark, the facility will demonstrate the technology’s ability to produce
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A New Simulation of Planar Micro-strip Patch Aantennas in Transmission Lines gas industry
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Nowadays microstrip antenna has an important role in study of the standard planar antennas, so more development
expects from this technology in in Transmission Lines gas industry. Microstrip antenna has a large number of topologies
that this paper evaluates on such as circular, polarization and ultra-bandwidth. Some valuable technics help to work this
technology such as feeding performing at rate of very high frequency. Some simulation results are provided to bring the
issue out of the dark. Key words: Microstrip antenna, High Frequency, Planar antennas,Transmission Lines gas
industry.
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The Enhancement of gasoline production in a novel configuration of dual type reactors for Fischer-Tropsch
synthesis of GTL (gas to liquid) technology
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Liquid synthetic fuels can be produced by the Fischer- Tropsch synthesis (FTS) of a synthesis gas which can be easily
raised from natural gas reforming. Fischer-Tropsch (FT) reactor is the main part of gas to liquid (GTL) conversion
processes and it has great significance in the economics of the overall plant. The goal of this study is presentation of a
novel configuration of FTS reactors in order to increase gasoline production. This novel configuration includes a
fixed-bed water perm-selective membrane reactor and a fluidized-bed hydrogen permselective membrane reactor
consecutively. In this new configuration, two different membrane layers are used; one of them is water perm selective
membrane which in situ water removal takes place. Therefore it leads to an increased rate of reaction by higher partial
pressures and/or by reduced inhibition. Another one is hydrogen perm selective membrane, it causes hydrogen injects
to reaction media and rate of gasoline production increases. This novel concept which has been named fixed-bed
membrane reactor followed by fluidized-bed membrane reactor (FFMDR) has been modeled. Results of this simulation
are compared with two configurations named fluidized-bed membrane dual type reactor (FMDR) and conventional
fixed-bed reactor (CR). Results show that the gasoline yield in FMFMDR is higher than the one in FMDR. The FFMDR
configuration not only decreases the undesired product such as CO&lt;sub&gt;2&lt;/sub&gt; but also produces more
gasoline.
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Energetic and Exergetic analysis of a compression refrigeration / ORC combined cycle
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In condenser of compression refrigeration cycles, heat is wasted by transferring into environment. The aim of this paper
is to study the feasibility of converting this waste heat into mechanical work by compression refrigeration/ ORC (Organic
Rankine cycle) combined cycle. A thermodynamic model was developed. In order to validate the model, the data
available in unit 107 of 4&lt;sup&gt;th&lt;/sup&gt; refinery of South Pars Gas complex and in the literatures were used.
Some refrigerants were compared and Propane was selected for refrigeration cycle. The dry organic working fluids
selected for ORC in this investigation are Isobutane, Isopentane, R113, R114 and R600a. The exergy analysis is
employed in order to identify the amounts and locations of irreversibility within the combined cycle. The results are
presented and the influence of several parameters: flash drum pressure, compressor pressure ratio, ORC condenser
temperature and evaporator heat rate are discussed.
Key words: Organic Rankine cycle, refrigeration cycle, thermodynamic model, exergy, first law efficiency, COP
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Effects of Co Substitutions by Ni in La-Ni-O Perovskite-Type Oxides in Reforming of Methane with CO2 and
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LaNi&lt;sub&gt;1-x&lt;/sub&gt;Co&lt;sub&gt;x&lt;/sub&gt;O&lt;sub&gt;3&lt;/sub&gt; Perovskites (0=x=1) were prepared
by the sol-gel method. The prepared compounds were characterized by using XRD, BET, ICP, SEM, EDS and TEM
techniques. The XRD patterns of fresh catalysts indicated the formation of well-crystallized perovskite structure with
LaNiO&lt;sub&gt;3&lt;/sub&gt; and LaCoO&lt;sub&gt;3&lt;/sub&gt; as the main phases. The results showed that the
highly homogeneous and pure solids with particle sizes in the range of nanometers were obtained through this method.
The effects of the partial substitution of Ni by Co, reaction temperatures and feed gas ratio at atmospheric pressure
were investigated in the combined reforming of methane with CO&lt;sub&gt;2&lt;/sub&gt; and O&lt;sub&gt;2&lt;/sub&gt;
(CRM). It was observed a trend to decrease the catalytic activity with increasing the Co doping.
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Dry Reforming-Fischer-Tropsch Synthesis-Catalytic Dehydrogenation: A method to No flaring-No CO2
emission in the Gas Refinery
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The mitigation and utilization of greenhouse gases, such as carbon dioxide and methane, are among the most important
challenges in the area of energy research. In the gas refinery, tail gas in sulfur recovery unit is a main source of
CO&lt;sub&gt;2&lt;/sub&gt; emission and the natural gas to flare is also a source of methane and
CO&lt;sub&gt;2&lt;/sub&gt;.
In this paper, DRM-FTS-CDH process is proposed to recover ?are gas and tail gas in the gas refinery and detailed
calculation and simulation was done. Dry reforming of CH&lt;sub&gt;4&lt;/sub&gt; (DRM), which uses both
CO&lt;sub&gt;2&lt;/sub&gt; and CH&lt;sub&gt;4&lt;/sub&gt; as reactants, is a potential method to utilize the greenhouse
gases in the atmosphere. DRM offers several advantages: a) mitigation of CO&lt;sub&gt;2&lt;/sub&gt; and natural gas;
b) transformation of natural gas and CO&lt;sub&gt;2&lt;/sub&gt; into valuable syngas; c) effective utilization of low-grade
natural gas resources consisting of natural gas and CO&lt;sub&gt;2&lt;/sub&gt;; d) producing syngas with a high
CO/H&lt;sub&gt;2&lt;/sub&gt; ratio. Hydrogen in the product could be applied as a fuel in fuel cells and the syngas can
be converted efficiently to ultraclean fuels, such as gasoline, gasoil with no sulfur and less aromatic byproducts, by
Fischer–Tropsch synthesis (FTS). But with respect to nature of DRM process which results in a
H&lt;sub&gt;2&lt;/sub&gt;/CO ratio of less than unity while FTS of liquid fuels requires syngas with
H&lt;sub&gt;2&lt;/sub&gt;/CO=2.0. By producing the required H&lt;sub&gt;2&lt;/sub&gt; by catalytic dehydrogenation
(CDH) of the gaseous (C&lt;sub&gt;1&lt;/sub&gt;–C&lt;sub&gt;4&lt;/sub&gt;) products of FTS, instead of WGS reaction,
it could be retrieved shortage of H&lt;sub&gt;2&lt;/sub&gt;/CO ratio. In this research basic supports such as alumina,
Fe-Mn-K catalyst and carbon nanotubes selected for DRM-FTS-CDH, respectively.
This new process is a suitable alternative to conventional gas ?aring which prevents harmful environmental effects
through emission of signi?cant amounts of carbon dioxide in the atmosphere.
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Support of Inertial Fluid Flow in Porous Media to CO2 Geological Sequestration Surveillance Program
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This study presents a new vision that may enhance the MMV (measuring, monitoring and verification) program of the In
Salah geological carbon capture and storage project. It demonstrates: 1). the importance of non-Darcy flow coefficient
in characterizing Krechba carboniferous reservoir which is a gas reservoir and CO&lt;sub&gt;2&lt;/sub&gt; fate in the
saline aquifer interval, 2). the verification if CO&lt;sub&gt;2&lt;/sub&gt; well injectors were drilled in accurate zones in the
field on the basis of non-Darcy flow coefficient distribution and well performance, and 3). the prediction of where new
injectors can be drilled for future CCS (Carbon capture and storage) projects. 
What has been done in the domain of non-linear fluid flow in porous media is critically reviewed. Non-Darcy flow
coefficient is obtained by laboratory core analysis conducted under unsteady state conditions on eighty-four (84)
reservoir core samples obtained from different fields in the In Salah region.
A general scale of non-Darcy flow coefficient versus permeability is developed based on the reference base-line
obtained from inertial flow through metallic porous media. This novel scale is used to: 1) classify the In Salah reservoirs
in term of heterogeneity; 2) establish an iso-non-Darcy flow coefficient map for improving CO&lt;sub&gt;2&lt;/sub&gt;
injectivity performance.
These findings could have an important impact on reducing the cost of well deliverability maintenance such as: location,
perforation and stimulation jobs, and hence considerable benefit to the CO&lt;sub&gt;2&lt;/sub&gt; storage industry.
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State of the art and perspectives of CO2 methanation process concepts for power-to-gas applications

Graf, Frank
Goetz, Manuel
Bajohr, Siegfried
Kolb, Thomas

Abstract code

Title of abstract

Author

Co-Author(s)

Topic

Abstract text

Cross cutting topics / energy systems / etc.

Abstract no.

In a highly interconnected energy system power to gas might play an increasingly significant role. Renewable electric
energy can be transformed into a storable and save chemical energy carrier via electrolysis and methanation. In the
form of methane e.g., the well-developed German gas grid infrastructure can be used for energy storage and
transportation.
While first pilot plants, like the Audi/etogas plant in Werlte (Germany) focus on thermochemical fixed-bed methanation
there are alternative processes under development specifically optimized on power to gas requirements.
In the presentation, both thermochemical and biochemical methanation processes will be figured. The main
characteristics of the processes with advantages and challenges will be discussed as well as the state of development.
Thermochemical methanation means the conversion of hydrogen and carbon dioxide (or carbon monoxide) at about 200
- 500 °C usually with nickel catalysts. For this purpose the catalyst is fixed on a suitable support material.
Thermochemical methanation processes can be realised as fixed-bed or fluidised-bed processes. Mainly, these can be
subdivided by the nature of the support (e. g. honey combs or pellets), the temperature control (e. g. isothermic or
adiabatic) or the phases involved in methanation (two-phase vs. three-phase reactions).
An entirely new approach is the biochemical conversion. A microorganism serves as biocatalyst, converting hydrogen
and carbon dioxide (also carbon monoxide) into methane. The bioprocess takes place in aqueous solutions at
temperatures between 40 - 70 °C. As limiting step the gas transfer of hydrogen into the liquid phase and to the relevant
microorganisms is named in literature. Hence, there are several reactor concepts under development aiming to reduce
these mass transfer limitations. So far the stirred fermenter is the mostly used reactor.
Due to the higher process temperature and the resulting higher reaction velocity thermochemical methanation has the
advantage of higher possible GHSV values (= 2000 1/h) than biochemical methanation (= 300 1/h). However, full
CO&lt;sub&gt;2&lt;/sub&gt;-conversion in a single step thermochemical methanation reactor cannot be achieved due to
thermodynamic equilibrium limitations. Therefore, especially for small scale applications biochemical methanation can be
advantageous. Two research projects, covering both technical and economic aspects of thermochemical and biological
methanation, were conducted and the results will be shown in the presentation.
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A Cost Saving Strategy for Installing and Maintaining Gas Facilities
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The cost of installing and maintaining underground utilities continues to increase. Pavement restoration costs can be
reduced by as much as 80% by employing new and safer construction techniques such as the keyhole coring and
reinstatement process developed and field proven over 20 years in the gas industry.
We all know that trenchless technology has the potential to save millions of dollars when used for gas or water-pipe
renewal, but the cost of restoring hundreds of excavations needed to reconnect service laterals robs those trenchless
processes of much of their economies. Reconnection of service laterals is the most costly aspect of the job because
they are the most numerous. On a typical residential street conventional pavement restoration costs can add $40-50
per foot to the overall cost of the rehabilitation project. That's $250,000 per mile of main. Employing keyhole coring and
reinstatement methods to find and reconnect the service lateral avoids most of this restoration cost and the scarring of
the streetscape.
Keyhole technology can also be effectively used to locate underground facilities for pre-engineering activities or avoid
potential underground conflicts when directional drilling. Other applications include locating and mapping underground
infrastructure, deploying internal inspection cameras in buried pipes, installing equipment to evaluate integrity of buried
pipelines from the outside using Broadband Electromagnetic (BEM) inspection, and cost effectively removing valves or
other obstructions in abandoned gas or water mains to reuse that abandoned infrastructure as a conduit for new
fiber-optic cable under congested streets.
Like microsurgery in the medical field, the keyhole technology process enables utility crews to safely and cost-effectively
conduct main replacement activities, locate underground infrastructure, and perform repair or maintenance work from
the road surface through 18" or 24" diameter 'keyholes' cored through the pavement, thereby avoiding more costly,
disruptive and inherently more dangerous excavation methods. The reinstated pavement cores result in a permanent,
almost invisible, perfectly matching, waterproof pavement repair that can maintain the performance life of asphalt and
concrete pavements and significantly reduce traffic delays and inconvenience to the public.
Keyholes are smaller and less destructive to the pavement. They will not sink, allow infiltration of groundwater, or
become future potholes. The reinstated core will support a wheel load of 50,000 lbs in just 30 minutes, as documented
in testing performed by the University of Illinois. It is a reliable, field-proven process with more than 20 years of use and
over 250,000 successful core reinstatements.
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Effect of pressure and temperature on measuring of volume of gas in diaphragm meter
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One of the most significant current discussions in gas industries is" lost gas" or "unaccounted gas". According to the
standards and references 2-3% lost gas is acceptable but in Iran it's more than this numbers. However, a major
problem in gas distribution network, in Iran is "lost gas" and the existence weaknesses in diaphragm meter are one of
the reason of this problem, because diaphragm meters as domestic meters are applied in a large number of
consumers. However, there has been little discussion about "affection of pressure and temperature on measuring of
volume of gas in diaphragm meter " in National Iranian Gas Company.
According to "National Iranian Gas Company" report more than 70% of gas production is consumed in houses and for
cooking and heating in our country. Diaphragms meters measuring this consumption and from this point of view, have a
special situation in our discussion as one of the most operational measuring instruments. Diaphragm meters are the
positive displacement meters that measure the gas volume while each diaphragm gets full and empty. Because of this,
temperature and pressure as two environmental factors have direct effect on amount of gas have passing from
diaphragm meter, diaphragm meter in IRAN doesn't have ability to measure the affection of these two factors and have
not any apparatus to correct the effect of them.
Usually with calibration process we approve the function of these meters in standard pressure and temperature
(60&lt;sup&gt;O&lt;/sup&gt;F and 14.7 psi) in laboratory and 2-3 percent error is acceptable for purchases and supplier.
But meters are used in real situation (cold or hot weather, sun shine and environment pressure) and far from standard
condition.
In this essay we try to study the effect of pressure and temperature, separately in different situation on volume of gas.
According to ideal gas law, ambience pressure and temperature have very important role in correction of gas volume.
According to reported maximum and minimum pressure and temperature from different region of Iran, we try to
investigate the vast region from the temperature point of view, height and geographical situation. We calculated volume
of gas in standard condition in different size of meter and compare them with volume of gas in real condition and
different situation.
The result indicate that, for 3 centigrade degrees difference between standard condition (15.5&lt;sup&gt;O&lt;/sup&gt;c)
and real condition 1% error and 0.1 psi deviation between atmospheric pressure and real pressure, 0.63% error has
been appear. But in "National Iranian Gas Company" these errors are neglected.
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Assessment of Reservoir Properties Using Modern Technology Logs and Rock typing in Gas Lavan Field in
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&lt;b&gt;Lavan field occurs in Persian Gulf that was discovered by Geophysics of OSCO in 1959. Kangan and Dalan
Gas formations in Lavan anticlinal comprise the most important reservoirs in the Middle East. The focus of the present
study is the evaluation of Gas saturation and reservoir characterization in carbonate formations of Permo Triassic
Basin. A complete set of logs including HGNS, TLD, AIT, Sonic Scanner, MDT and core data were acquired in the 8.5”
hole. One of the most important issues is to precisely define water saturation in high resistivity zones.&lt;/b&gt;
&lt;b&gt; These uncertainties in calculation of water saturation and water cut potential from saturated resistivity logs will
have an ambiguity impact.&lt;/b&gt;
&lt;b&gt;Forward modeling method was used to do quality control for resistivity logs. Methods such as Leverret-J
function, Cuddy and Skelt-Harrison were utilized for calculation water saturation. Moreover Archie variables were used
for each rock types to estimate water saturation.&lt;/b&gt;
&lt;b&gt;On the other hand, the long zone which appeared to be a pay zone was perforated and it was proven high water
cut zone that could be related a complexity of pore geometry in carbonate reservoir rocks which have a striking impact
on reservoir quality. It should be mentioned that pore geometries in the heterogenic carbonate reservoirs contain a
range of Mega, Meso and Micro pores within six rock types using Core and well data.&lt;/b&gt;
&lt;b&gt;Permeability calculations that show range between 5 to 12 md that were controlled by DSI and MDT. As
Stoneley index that is an index of fluid movement in porous media around the borehole logs.&lt;/b&gt;
&lt;b&gt;The Kangan formation has the highest average net-reservoir thickness of 69.5m MD and the average water
saturation, porosity and permeability&lt;/b&gt; &lt;b&gt;calculated 18 %, 20 % and 11 mD respectively.&lt;/b&gt;
&lt;b&gt;The Dalan formation has the highest average net-reservoir thickness of 110.95m MD and the average water
saturation, porosity and permeability&lt;/b&gt; &lt;b&gt;estimated 22 %, 15 % and 9.80 mD respectively.&lt;/b&gt;
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The kinetics of the dissolution of dolomite in acid and mixture of acid with novel retarding agents for
acidizng of gas wells
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Matrix acidizing treatments are applied to oil and gas wells to remove near-wellbore permeability impairment (formation
damage). Determination of the reaction rate is a critical step for any successful matrix acidizing. In this study, dissolution
rates of dolomite (MgCa(CO&lt;sub&gt;3&lt;/sub&gt;)&lt;sub&gt;2&lt;/sub&gt;) were measured in mixed-flow reactors
using rotating disk techniques in the presence and the absence of retarding agent. Experiments were conducted in
aqueous HCl solutions with different concentrations (20, 28 wt %), at temperatures of 30-75 &lt;sup&gt;º&lt;/sup&gt;C, a
pressure of 80 atm and rotational speeds of 1280 rpm. Dolomite core plug obtained from Aghar gas fieldwere prepared
with the size of 3.8 Cm in diameter and 1.1 Cm in length. Two new alcoholic retarding acid systems (RE 1, RE 2) are
proposed. The overall reaction rate was governed mainly by the forward reaction rate, and, hence, it was modeled by;
rate = &lt;i&gt;K C&lt;sub&gt;HCl&lt;/sub&gt; &lt;sup&gt;n&lt;/sup&gt;&lt;/i&gt;. The average value of the reaction order
(&lt;i&gt;n&lt;/i&gt;) and the value of the reaction-rate constant (&lt;i&gt;K&lt;/i&gt;) were determined at various
temperatures. The effect of temperature on the reaction-rate constant was found to follow the Arrhenius law and then
the activation energy was determined. The optimum values of reaction kinetic parameters are obtained by genetic
algorithm with the minimum square error criterion. The reaction order (&lt;i&gt;n&lt;/i&gt;) and the activation energy were
found to be 0.5977 and 40397.72 J/mol in the absence of retarding agents. The results also indicated that theproposed
retarding agents reduce the dissolution rate of dolomite with HCl acid.
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Strategic Drivers for Growth of Natural Gas Sector in India
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Energy sector in India is yearning for natural gas. In the current demand supply scenario, the demand for natural gas
exceeds far more than the supply. With only 120 MMSCD coming from domestic supplies, the country is importing
approximately 46 MMSCMD of gas in the form of LNG. With these supplies falling short of industry demand, the country
is scouting for newer options for sourcing gas. The current demand for natural gas is about 300 MMSCMD which is
expected to grow up to 600 MMSCMD by 2022. Out of this, the domestic production may cater up to 250 MMSCMD
only. Rest of the demand will need to be met through the imports. Along with the availability, another important factor
which governs the growth of the natural gas sector in the country is the price, at which it is available to the industry and
the end consumer. The country as a whole is looking towards various alternative sources for quenching its
ever-increasing thirst for energy. Meeting the energy requirements will hold the key to the overall economic growth of the
nation.
Various studies have been carried out in India and abroad to analyze and discuss the impact of several factors on the
developments taking place in the natural gas sector. Most of these studies are country or region specific. A few studies
have been carried to analyse the issues which are critical for the growth of natural gas sector in India.
While the Hydrocarbon Vision 2025 developed by Ministry of Petroleum & Natural Gas (MOPNG) underlines the
emphasis for growth of the hydrocarbon sector, studies carried out by other institutions talk about the underlying factors
such as the demand-supply gap, Gas Pricing, LNG Imports, Infrastructure development, regulatory framework,
instrumental for realizing the huge untapped potential of natural gas in India. At individual levels also, the researchers
have tried to identify and critically analyze the important issues that need to be addressed for the Gas sector in India to
reach to its fullest potential. A recent study from IEA, describes the coming years as the Golden age for Gas. The report
emphasizes that the demand and supply increasingly point to a future where natural gas plays a greater role in the global
energy mix.
With natural gas usage still being in the very nascent stages of development in India, there is a huge potential for a large
scale growth. Because of this, business entities across the globe are looking towards the development of natural gas
sector in India. As a growing economy, India today has a huge appetite for natural gas but at a price which will project
gas as a natural choice against other sources of energy. How India will manage the uncertainties and the factors
affecting future development natural gas sector is a subject of interest for all the stakeholders having an interest in
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Optimal operating conditions for enhancing Hydrogen production from coupling of chemical looping
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Methane steam reforming integrated with chemical looping combustion (SR-CLC) is a new process in which the
endothermic Methane steam reforming is coupled with the exothermic chemical looping combustion process with the
purpose of enhancing Hydrogen production and capturing CO&lt;sub&gt;2&lt;/sub&gt; by using a thermally coupled heat
exchanger reactor. Chemical looping combustion is a novel approach to inherently achieve CO&lt;sub&gt;2&lt;/sub&gt;
separation which utilizes periodic oxidation and reduction reactions of an Oxygen-carrier with air and fuel. In this novel
configuration, the reactor is composed of three concentric tubes where the steam reforming of Methane is assumed to
occur in the middle tube and the inner and outer tubes are considered to be air and fuel reactors of chemical looping
combustion process respectively. In this regard, a steady state heterogeneous model is carried out to simulate the
reactor. Also the operating conditions of aforementioned reactor is optimized via differential evolution (DE) algorithm as
an effective and robust optimization method to maximize Hydrogen yield as the objective function . The optimization
method has increased the Hydrogen yield to 99.4%. A comparison between conventional reactor data and optimized
thermally coupled reactor (OTCSR) data shows a satisfactory enhancement in the reactor performance, especially in
the production of Hydrogen as a valuable product and considerable reduction of CO&lt;sub&gt;2&lt;/sub&gt;
(greenhouse gas) production.
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For syngas production, combustion of fossil fuels produces large amounts of CO&lt;sub&gt;2&lt;/sub&gt; as a
greenhouse gas annually that intensify global warming. In this novel study, chemical looping combustion (CLC) has been
utilized for elimination of CO&lt;sub&gt;2&lt;/sub&gt; emission to atmosphere during simultaneous syngas production
with different H&lt;sub&gt;2&lt;/sub&gt;/CO ratio in steam reforming of methane (SR) and dry reforming of methane (DR)
in a novel CLC-SR-DR configuration.
In CLC-SR-DR with 184 reformer tubes, DR reaction occurs over Rh-based catalysts in 31 tubes. Also, SR reaction is
happened over Ni-based catalysts in 153 tubes.
CLC via employment of Mn-based oxygen carriers supplies heat for DR and SR reactions and produces
CO&lt;sub&gt;2&lt;/sub&gt; and H&lt;sub&gt;2&lt;/sub&gt;O as raw materials simultaneously. A steady state
heterogeneous catalytic reaction model is applied to analyze the performance and applicability of the proposed
CLC-SR-DR configuration.
 Simulation results show that combustion efficiency reaches to 1 at the outlet of fuel reactor (FR) and therefore pure
CO&lt;sub&gt;2&lt;/sub&gt; and H&lt;sub&gt;2&lt;/sub&gt;O can be recycled to DR and SR sides respectively.
Also CH&lt;sub&gt;4&lt;/sub&gt; conversion reaches to 0.2803 and 0.7275 at the outlet of SR and DR sides
respectively. Simulation results indicate that, 3223 kmol h&lt;sup&gt;-1&lt;/sup&gt; syngas with a
H&lt;sub&gt;2&lt;/sub&gt;/CO ratio equal to 9.826 is produced in SR side of CLC-SR-DR. After that, 1844 kmol
h&lt;sup&gt;-1&lt;/sup&gt; syngas with a H&lt;sub&gt;2&lt;/sub&gt;/CO ratio equal to 0.986 is achieved in DR side of
CLC-SR-DR. 
Results illustrate that by increasing number of DR tubes to 50 tubes by considering 184 fixed total tubes in CLC-SR-DR,
CH&lt;sub&gt;4&lt;/sub&gt; conversion in SR and DR sides decreases 2.69 % and 3.31 % respectively. Although, this
subject causes total syngas production in SR and DR sides (all of 184 tubes) enhances to 5427 kmol
h&lt;sup&gt;-1&lt;/sup&gt;.
 Finally, thermal and molar behaviors of proposed configuration demonstrate that CLC-SR-DR is applicable for
simultaneous syngas production with high and low H&lt;sub&gt;2&lt;/sub&gt;/CO ratio in an environmental friendly
process.
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The purpose of this study is to explore the potential impacts of shale gas drilling activities in Poland. The research is
divided into two parts. The first utilises geo-spatial data on shale play locations, licensed exploration areas, well site
configurations, infrastructure availability and land cover to identify the main prospective areas likely to experience
development activity over the next years. With this terrain sufficiently mapped, the second part of the research will
develop a bottom-up agent-based model to explore the role of market, societal and public actors in constraining or
enabling shale gas drilling activities in Poland. Their interactions are determined by a set of behavioural rules governed,
respectively, by the investment decisions of gas exploration firms operating on Polish territory; the preferences of local
populations affected by drilling operations; and the incentives for governments to permit prospecting and development
activities. The platform for the agent based simulation is the software Netlogo, integrated with GIS based input data.
Attributes for the patches in the Netlogo model are derived by geoprocessing data in a Geographic Information System
(GIS). Three different sets of attributes are calculated: availability of land for drilling, infrastructure suitability, and
shale-gas availability. The first set is made up by subtracting from the available surface the amount covered by urban
areas, industrial areas, water bodies and rivers, protected areas of different types, major roads and railways. The
second set describes the distance from the central point of the patch to the nearest pipeline, major road, or storage
facility. The last set provides the amount of total economically recoverable resources based on a random splitting of the
total official estimates from the Polish Geological Institute into clusters of patches. While land availably is considered a
fixed element, the infrastructure suitability is assessed each 5 years model time to incorporate new pipelines, and the
shale-gas availability is based on 1.000 simulations. The high pressure polish transmission network is modeled in
Netlogo as a set of links connecting agents modelling exit nodes. For each element the available capacity is calculated.
The novel combination of a detailed geo-spatial platform with an agent-based model covering the interaction of firms,
governments and societies will provide a holistic approach to the study of the potential impact of shale gas exploration.
Different future scenarios provided by the agent based simulation aim at evaluating the main impacts of shale gas
development in term of additional gas infrastructures, and other potential effects on the national economy.
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Production of clean fuels by the conversion of synthesis gas in to liquid products using fischer-tropsch synthesis (FTS)
is need of human todays. The catalytic synthesis of hydrocarbons from CO and H&lt;sub&gt;2&lt;/sub&gt; mixtures
leads to a large variety of products, however the most desired products are those with low methane, low oxygen, high
alkene/alkane ratio and high C&lt;sub&gt;5&lt;/sub&gt; &lt;sup&gt;+&lt;/sup&gt;content. In this study, a thermally coupled
membrane dual-type reactor (TCMDR) has been presented for simultaneous hydrogen and gasoline production.
Gasoline produces from FTS and hydrogen raises from dehydrogenation of decaline. These two reactions take place
simultaneous in a thermally coupled reactor. FTS reaction is exothermic and dehydrogenation of decaline is endothermic
reaction therefore, FTS reaction is coupled with Decalin dehydrogenation reaction to improve the heat transfer between
endothermic and exothermic sides. Some of the produced hydrogen via decalin dehydrogenation reaction removes by
pd-Ag membrane, which is assisted in wall of endothermic side, is utilized in FTS reaction and the other is extracted and
stored. The produced water in exothermic side (FTS) permeats to permeation side via hydroxy sodalite membrane,
which is assisted in wall of exothermic side. The performance of TCMDR is compared with the one of conventional
reactor (CR) and fluidized-bed membrane dual-type reactor (FMDR). Results show that the gasoline yield in TCMDR
increases about 17% and 29% in comparison with the one in FMDR and CR, respectively. The enhancement in gasoline
and hydrogen yields demonstrates the superiority of TCMDR to the previous reactors.
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The conversion of natural gas to hydrocarbons is one of the most intresting topics in the energy industry due to
conversion of natural gas to clean fuels. Fischer-Tropsch (FT) reactor is the most important part of gas to liquid (GTL)
conversion processes. Formerely, fixed bed reactors were used to Fischer-Tropsch synthesis (FTS) reaction however
this type of reactor has some negative points such as the pressure drop problem and mal distribution of the
temperature profile along the reactors. In this study fluidized-bed membrane reactors are proposed as an alternative for
FTS in GTL technology in order to eliminate some negative points of fixed bed reactors. Regarding this, a novel
cascading fluidized-bed membrane reactor (CFMR) is proposed in this study and compared with a cascading fixed-bed
membrane reactors. The modeling results show 5.3% increase in the gasoline yield and 12% decrease in
CO&lt;sub&gt;2&lt;/sub&gt; yield in CFMR in comparison with fixed bed reactors owing to applying a fluidized-bed
concept instead of a fixed-bed concept, because more effective temperature management is achieved in fluidized bed.
According to the modeling results, fluidized bed reactor is superior to fixed bed reactor for FTS in GTL technology owing
to obtaining excellent temperature control and a small pressure drop and consequently higher gasoline yield and lower
CO&lt;sub&gt;2&lt;/sub&gt; yield.
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Production of gasoline from the fischer-tropsch (FT) process becomes more favorable, due to the high demand on
gasoline in the world and its higher price in proportion of diesel. Different techniques have been developed for the
enhancement of fuel production by FT process. One of the methods for enhancement of gasoline production by FT is
heat transfer improvement. Owing to FT process is exothermic reaction and also the rates of exothermic reactions are
improved when heat transfer increase from reaction side. Using nanofluids is a new method for the improvement of heat
transfer. The present study proposes a novel configuration for cooling system of Fischer-Tropsch synthesis (FTS)
reactor. In this new configuration, nanofluid is used as a coolant inside the shell of fixed bed reactor of FTS. This novel
concept has been named nanofluid-cooled fixed bed reactor (NFR). Aqueous based
nanofluids consist of alumina nanoparticles are used in the shell side of NFR while saturated water is used in the shell
side of conventional reactor (CR) as a coolant. Various nanofluids with different concentrations have been examined
and their effects on the reactor performance have been investigated. Heat transfer from tubes is improved in NFR
reactor because of using aqueous based nanofluids containing alumina nanoparticles. The simulation results consist of
two schemes of NFR (various concentrations of alumina nanoparticles, NFR I, NFR II) and one scheme for CR and
they compared. The interesting result is decreasing temperature jump at the entrance of NFR reactor. Also hydrogen
utilization and gasoline production increase in NFR I and NFR II rather than CR. Gasoline production shows an increase
of 21% in NFR I and also 10% in NFR II in comparison with CR.
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The first uses of natural gas would date back to the fourth century BC by the Chinese who used it mainly for salt drying
but also as a means of lighting and fuel for cooking. Since then natural gas has always been part of everyday life of man
and admirably adapted to the constraints encountered:
Several changes could be the cause of the total abandonment of its use as the invention of the electric light as
incandescent lamp by Thomas Edison in 1874 or the gas leak at a school in New London, Texas in 1937 killing 295
people. But it wasn’t the case and concretely, the first oil crisis gave a real expansion to the Natural Gas use and helped
the development of big transnational transport networks. Indeed, the gas of Siberia crosses all the Eastern Europe to
feed the homes of the Western Europe, the liquefied gas of North Africa Crosses by tanker the Atlantic Ocean to supply
North America, the Algerian natural gas feed Italy and Spain through pipelines and the gas of the Middle East is going to
allow Europe to have another source of energy supply.
This paper deals with the various evolutions of the Natural gas uses in the industrial, residential and tertiary environment
as well as the presentation of practical cases of hybridization with the renewable energies In ALGERIA, the example of
new adaptations realized in the new concept of the smart Energy world. In fact, the decentralization of the electricity
production under ecologists’ pressures, and the several constraints on the transport network (snowstorms,
hurricanes…) conjugated to the technological evolution, give rise to the small production capacities. The smart grid
changes ways of centralized power management. Efficiency of the decentralized electricity production depends on the
smart grid network based on the information technology (IT) to optimize the production and the distribution network of
the electricity. To avoid the hazards of intermittent energy sources, countries that suffer from lack of water and cannot
resort to hydropower production, can use natural gas as a primary energy source in the micropower plants.
The practical cases described in this paper will show the advantages of hybridation technologies with natural gas in
efficiency and environmental effects. Natural gas as a clean energy, contributes in electrical energy production process
with nearly 40% efficiency. The recent improvement of hybrid technologies with the renewable energies will certainly give
the natural gas a new expansion.
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It is essential to isolate the unit from others in order to keep health and safety of labor in overhauled plants. Isolation is
accomplished with spade of inlet and outlet pipelines of the unit. Shahid Hasheminejad Gas Processing Company
(S.G.P.C.) is located in northeastern Iran and includes 5 Gas Treating Units (G.T.U.) and 4 Sulfur Recovery Units
(S.R.U.). In this gas refinery, acid gas stream (H&lt;sub&gt;2&lt;/sub&gt;S and CO&lt;sub&gt;2&lt;/sub&gt;) is removed
from natural gas in GTUs are transported to SRUs by acid gas pipelines. During the spade inserting and unit isolation, in
order to prevent leakage of hazardous H&lt;sub&gt;2&lt;/sub&gt;S gas and complete safety, it was inevitable to shut
down at least one of other operating units and flaring the acid gas. According to mentioned reasons, acid gas pipelines
have been modified using double block and bleed (DBB) system. DBB is an isolation method consisting of an
arrangement of two block valve with a bleed valve located in between them. Besides the prevention of the acid gas
flaring, using the acid gas pipeline modification reduced 2000 metric ton SO&lt;sub&gt;2&lt;/sub&gt; and 2200 metric ton
CO&lt;sub&gt;2&lt;/sub&gt; emission per year. Additionally, it prevented the gas and sulfur production shut down and
plant profit increased by 4 million dollars per year.
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Acid solutions are commonly injected through the wellbore in to the formation to increase the permeability of the
formation and to stimulate production of oil and gas there from. In acidizing process, the pH of acid increases gradually.
Fe&lt;sup&gt;3+&lt;/sup&gt; ( ferric ion) is converted to a black sticky precipitant that decreases well permeability, when
pH increases up to 2.2. Therefore, using Ferric ion reducing agent as an additive is a suitable method to prevent of
precipitant formation. In this study, some materials are introduced as reducing agents and compared with each other.
Then the effect of adding catalyst to these materials was considered and the best mixtures were selected and
compared with commercial ferrotrol 200 from BJ service. These two mixtures include thioglycolic acid as ferric ion
reducing agent and potassium iodide as a catalyst, and phosphinic acid salt as ferric ion reducing agent and potassium
iodide as a catalyst. The results show that the proposed additives have better performance at high temperature rather
than ferrotrol 200. Then these two mixtures and ferrotrol 200 were compared with each other in the presence of
H&lt;sub&gt;2&lt;/sub&gt;S and calcium carbonate (representative of reservoir rock). H&lt;sub&gt;2&lt;/sub&gt;S is a
strong ferric ion reducer and it leads to precipate sulfur in well and decreases permeability of wells. In order to reduce
ferric ions faster than hydrogen sulfide, iron control additives must be stronger than hydrogen sulfide. The result shows
that the two chosen mixtures mentioned above have better performances rather than ferrotrol 200 owing to better
reduction of ferric ion and performing faster than H&lt;sub&gt;2&lt;/sub&gt;S, also, prevent of FeS and S precipitants
formation.
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The shale gas plays exploration and development around the world represent from the starting of the twenty first century
a capital aspect in oil and gas industry it is deduced, and according to the EIA (Energy International Agency), in the
horizon of 2020, the United States of America will become the first oil and gas producer in the world and will be
exportating just after.
These reversing situations conduct all the remaining countries which have significant reserves estimated as
unconventional to prepare itself to this technical and technological challenge.
Algeria, by the intermediate of its national oil company SONATRACH started since 2012 to prepare its upstream
structures to defy this challenge and where the first target assigned is the evaluation of the petroleum potential of the
Algerian shale gas. This process can't be done without the direct implication of the evaluation structures even the
indirect logging analysis, but also the laboratory core analysis as direct analysis.
The lab Division is totally related to this project from the starting. The Division continue to put in place during 2013 an
upgrading program where is integrated these specific protocols totally dedicated to the non conventional reservoirs    
We will expose in this communication all the necessary parameters, the very important one needed for the evaluation of
the petroleum potential of the shale gas and the characterization of the completion of these specific wells. We will
expose the technologies put in place for an accurate and efficient acquisition of these capitals information.
Even the needed data must be reliable to very low degree according to the existing petrophysical characteristics of
these kind of reservoirs. The proposed standard protocol integrate very advanced technologies and very specific
equipments ( computized tomography scanning, nuclear magnetic resonance, low porosity and permeability
determination, gas sequestration, depletion parameters in lab, adsorbed gas evaluation…..) in order to allow geologist
and reservoir engineers to make very reliable simulation even for petroleum potential and reserves in place or
completion simulations.  
The implementation of these new analytical protocols, conduct us to follow the life progress of the shale gas wells
starting by its preparation to its producing operation. This process is a tool where every potential operator and
intervening can find answer to any question and interrogation in order to make the appropriate anticipated simulation of
the actions to do and avoid by the way any failure 
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In the present work, the optimum condition and the best process layout is developed for separation hydrogen sulfide
(H&lt;sub&gt;2&lt;/sub&gt;S) from acid gases with high selectivity. In acid gas enrichment process, the main affecting
parameters are: type of solvent, process layout and operating conditions. Due to limitation of commercial process
simulators, the generic alkanolamines are investigated in this work. The HYSYS process simulator software used in this
work. In the first step the solvent selection is carried out. In the next step, by applying the experimental design
techniques, the operating conditions regarding to the defined objective function, for three different processes layout are
optimized. The process based on the classical absorption process by using alkanolamine solution. In the first layout, two
absorption columns are used as series. The second layout which is similar to first layout the inter cooler used in
absorption columns and in the third layout besides of the second layout the semi lean and lean amine is used for
improvement of process selectivity. The optimum results for each case show that the second layout has maximum
objective function and selectivity (the objective function is 1.6225 and the selectivity 3.3278) as comparison with other
layout, while as point total energy consumption of the process, third layout with the value of total energy consumption
1.0*10&lt;sup&gt;8&lt;/sup&gt; kCal/h is the best layout.
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In this research, application of chemical looping combustion (CLC) instead of furnace in a conventionalsteam reformer
(CSR) assisted by Pd/Ag membranes for hydrogen production has been analyzed. Ni- and Fe-based oxygen carriers
have been employed in CLC for carbon dioxide capture.
A steady state one dimensional heterogeneous catalytic reaction model is applied to analyze the performance and
applicability of proposed CLC-SRM configuration via different oxygen carriers. Simulation results show that for all types
of used oxygen carriers combustion efficiency reaches to 1 in the fuel reactor (FR) part of CLC-SRM. In CLC-SRM,
methane conversion increases from 26 % in CSR to 33.7 % and 30.87 % with employing Ni- and Fe- based oxygen
carriers respectively. In addition, hydrogen production increases from 3380 kmol h&lt;sup&gt;-1&lt;/sup&gt; in CSR to
4258 and 3948 kmol h&lt;sup&gt;-1&lt;/sup&gt; in CLC-SRM with employing Ni- and Fe- based oxygen carriers
respectively.
Increasing FR feed temperature in CLC-SRM via all types of oxygen carriers shows enhancement of methane
conversion and hydrogen production in the SR side. By increasing FR feed temperature from 800-1000 K, hydrogen
production can increases 41.36 % and 33.08 % by using Ni- and Fe-based oxygen carriers in comparison with CSR
respectively.
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Process gas leaving the sulfur condenser of sulfur recovery units is at its sulfur dew point temperature while the
process gas temperature at the inlet of the catalytic converters should be about 14-17°C higher than the expected outlet
sulfur dew point. Therefore the gas leaving the condenser must be preheated before entering the reactor directly
(internally) or indirectly (externally). The chosen method is an important characteristic of sulfur recovery plant. Two
direct reheat methods are commonly employed: “inline burning” and “hot gas bypass.” The first one burns fuel or acid
gas with air in an inline burner, allowing the combustion products to mix directly with the process gas flow. The second
method bypasses a portion of the hot boiler outlet gas around the sulfur condenser and mixes it with the reactor feed
stream. The indirect reheat method uses an outside heat source to raise the temperature of the acid gases in a heat
exchanger. There are various common indirect reheating methods, including: “gas-gas exchange,” “fuel gas fires,”
“steam reheats” and “electrical heater”.
In this research, for a typical pilot plant, advantages and disadvantages of these methods were investigated and with
regard to all considerations such as cost, operational conditions and available facilities, selection and design of suitable
preheater was performed. 
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This paper presents applicability of chemical looping combustion (CLC) employment for simultaneous hydrogen
production in steam and dry membrane methane reformers. For this purpose, a novel CLC-SRM-DRM configuration
has been investigated by a heterogeneous catalytic reaction mathematical model. Carbon dioxide and steam at the
outlet of fuel reactor (FR) in CLC via using Mn40/Mg–ZrO&lt;sub&gt;2&lt;/sub&gt; oxygen carriers are recycled as raw
materials in dry and steam reforming of methane (DR and SR) reactions respectively. DR reaction is employed for
converting the captured carbon dioxide in CLC to hydrogen during hydrogen production by SR reaction simultaneously.
Pd/Ag membranes have been employed for shifting equilibrium of DR and SR reactions to forward. In CLC-SRM-DRM,
SR and DR reactions are occurred over Ni-based and Rh/Al&lt;sub&gt;2&lt;/sub&gt;O&lt;sub&gt;3&lt;/sub&gt; catalysts
in 153 and 31 reformer tubes respectively.
 Simulation results show that combustion efficiency reaches to 1 in the FR and methane conversion reaches to 0.2803
and 0.7275 at the outlet of SRM and DRM sides respectively.
Also hydrogen yield equal to 1.478 and 1.283 obtains in DRM and SRM sides of CLC-SRM-DRM respectively.
Simulation results indicate that 935.2 and 3659 kmol h&lt;sup&gt;-1&lt;/sup&gt; hydrogen is produced in DRM and SRM
sides of CLC-SRM-DRM respectively.
Results illustrate that increasing fraction of DR tubes (by considering 184 tubes and fixed operating parameters in CLC)
has a negative effect on methane conversion and hydrogen production in DRM and SRM sides. Results present that by
increasing fraction of DR tubes to 0.272, methane conversion reduces to 0.7114 and 0.3258 in DRM and SRM sides
respectively. Also total hydrogen production in CLC-SRM-DRM decreases to 4498 kmol h&lt;sup&gt;-1&lt;/sup&gt;.
 Finally, results indicate that all of carbon dioxide and steam at the outlet of FR are consumed in DRM and SRM sides
respectively. Therefore CLC-SRM-DRM produces hydrogen with reusing 576 and 471 ton day&lt;sup&gt;-1&lt;/sup&gt;
carbon dioxide and steam as feedstocks respectively.
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Reaction furnace of sulfur recovery unit is the most important equipment which initiates the conversion of
H&lt;sub&gt;2&lt;/sub&gt;S and other sulfur-bearing compounds to elemental sulfur. Higher reaction furnace
temperature increases the process efficiency and reduces unwanted species formation. Various techniques have been
employed to increase the temperature of furnace including acid gas enrichment, oxygen enrichment, fuel gas spiking,
and acid gas/air preheating .In this research, effect of the above mentioned methods on reaction furnace temperature
has been investigated by simulation for a typical pilot plant and the results have been used to design and construct a
suitable reaction furnace in pilot scale for an Iranian gas refinery. Finally it was concluded that combination of acid gas /
air preheating and fuel gas spiking is the best option for providing proper temperature in reaction furnace.
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Various processes in the gas industry generate different contaminated hydrocarbon wastes, resulting from voluntary or
accidental presence of petroleum products. Sustainable management of this industrial chain requires a sharp HSE
vision, ultimately based on preventing and abating the pollution in order to ensure work safety and to protect
environmental components such as water and soil from contaminations and therefore, to develop practical studies in
response to potential disasters.
In gas industry, solid and liquid wastes such as process waters or waste waters and contaminated soils contain high
concentrations of hydrocarbons, which constitute the major widely distributed environmental contaminants and most of
them are biodegradable by various microorganisms. The present study highlights the aerobic degradation of
hydrocarbons by a novel indigenous bacterial strain, isolated from a drilling sludge in the south of Algeria. The
biodegradation is carried within sand microcosm with crude oil as the sole carbon source during three months.
The results of the bacterial strain characterization can affiliate the isolated strain to &lt;i&gt;Enterrobacter&lt;/i&gt; genus,
with an emulsification index of 60 % and a positive oil displacement test. In sand microcosm, metabolic parameters
evolve with time; the bacterial count increases gradually and the pH shows fluctuations in response to the metabolic and
environmental changes. Pollution parameters change from high to low concentrations for phosphor and nitrate, whereas
an opposite evolution is revealed for nitrite, chemical oxygen demand and biological oxygen demand. Total Organic
Carbon and hydrocarbon concentrations decrease significantly, with a biodegradation rate of 47.35 % after only three
months of treatment.
Furthermore, our results indicate that the isolated strain has an exploitable ecologic role, which may potentially be used
in the biodepollution of hydrocarbon polluted waters generated by the gas industry and in the bioremediation of
hydrocarbon contaminated soil of the same industry.
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One of the key industrial processes for controlling the content of water and other impurities to some allowable limit in
natural gas is water dew point adjustment unit. In Sarkhun gas refinery, natural gas dehydration and hydrocarbon dew
point adjustment are performed by applying cooling method. Indeed diethylene glycol (DEG) is injected to gas-gas heat
exchanger and chiller to absorb water from wet gas and act as a freezing inhibitor. Evaluating the dew point adjustment
unit of the Sarkhun gas processing facility showed that because of inappropriate performance of liquid level control of
the separators, hydrate formation occurred and also the glycol consumption rate enhanced considerably. So, water dew
point adjustment unit are simulated by steady state simulation software and the optimum separation conditions are
determined. Also, in order to decrease the mole percentage of C&lt;sub&gt;6+&lt;/sub&gt; exited along with the outlet gas
stream from slug catcher and maximize the separation of liquid hydrocarbons, the pressure difference between slug
catchers and well streams are optimized. The operating condition of the dew point control unit is adjusted based on the
optimum conditions achieved by simulation and for more investigation, experimental sampling is performed. The
experimental results show that the water and hydrocarbon dew point temperatures improve from -10 °C to -26 °C and
from -5 °C to -9°C, respectively after modifications. Also the mole percentage of C&lt;sub&gt;6+&lt;/sub&gt; exited along
with the outlet gas stream from slug catcher experimental decreases considerably. Based on the simulation results,
NGL and LPG production rates increase annually about 18672 ton and 6365 ton after modifications which results in
$11million extra annual income for company. The outstanding achievement is a remarkable reduction in greenhouse gas
emission after modifications mainly due to a considerable decrease in gas flared. According to experimental data,
greenhouse gas production reduces by about 50% (decrease from 60000 to 30000 ton/year).
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Nowadays environmental and energy challenges facing humanity are becoming two important factors that limited social
and economic development. To satisfy the ever–increasing global energy demand, application of new environmentally
friendly and highly economical approaches is necessary. Flare gas emission of natural gas processing plants is one of
the main sources of environmental pollution and global warming. Therefore, implementations of some no flaring methods
have a great impact in reducing the pollutants emission. Using flare gases of natural gas processing plants as a feed of
fuel cell can be considered as a new approach to recovery of flare gas. Fuel cells are power–generation systems that
convert directly the chemical energy of fuel to electricity. In this new configuration, there is no pre–reforming and the
sweetened flare gas is fed to SOFC directly. The first step in this process is removal of hydrogen sulfide from the flare
gas and sweetening the feed of SOFC. In this work, an electrochemical model is developed for a steady–state, planar
SOFC and the composition of species in the cell are calculated while direct internal reforming reaction takes place in the
SOFC. Also the electrochemical performance of SOFC is evaluated by an equilibrium model. The present model is
validated with experimental and modeling data taken from the literature. By applying this new configuration, about 1200
MW electrical energy is generated by recovery of the flare gas of Asalouyeh gas processing plant. Also the equivalent
mass of greenhouse gas emission decreases from 1700 kg/s to 68 kg/s. Economical evaluations show that the total
capital investment of this method is significantly lower than other no gas flaring approaches. For parametric
investigation, the effects of some related parameters such as temperature, recirculation, fuel utilization and air ratios are
studied. Parametric analysis of SOFC shows that decreasing the recirculation ratio from 0.6 to 0.2 increases the
electrical efficiency of the cell. Also increasing the fuel utilization ratio and operating temperature of SOFC improves the
cell performance.
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Natural gas is considered as a sour gas, if there are more than 5.7 milligrams of H&lt;sub&gt;2&lt;/sub&gt;S per cubic
meter of gas, which is approximately 4 ppm by volume at standard temperature and pressure. Amine solutions are one
of the best candidate solvents that can be used for H&lt;sub&gt;2&lt;/sub&gt;S and CO&lt;sub&gt;2&lt;/sub&gt; recovery
from the flue gas by conventional chemical absorption/desorption processes. From economic view point, amine
circulation rate is one of the most important factors that should be calculated in a sweetening plant simulation and
design. Unfortunately a few studies have been performed on calculating of this important factor, and most of the
developed correlations are presented mainly in graphical form, thus it is difficult to use them within general computer
packages for simulation and design. This paper presents a new method for predicting Monoethanolamine (MEA)
circulation rate based on artificial neural network (ANN) as a computational intelligence method. ANN is used to solve a
variety of problems in the field of optimization, perception, prediction and so on. Due to better performance, tolerance
fantastic patterns, notable adaptively, capability and no need for system model, ANN has been replacing traditional
methods in many applications offering. For constructing an applicable ANN model for the process, the structure and
learning algorithm are specify. The ANN collects its knowledge by detecting the patterns and relationships in data and
learns through experience, not from programming. For developing ANN model, model input data are mole percent of
acid gases and weight percent of MEA Also the MEA circulation rate is used as network outputs. The data used for
training and validation of the ANN are obtained from literatures. 683 data have been collected for this work. 6 networks
modeled for this prediction with an appropriate mean squared error (MSE) (about 5×10&lt;sup&gt;-5&lt;/sup&gt; for the
best result). Comparison of the prediction performance efficiency of the ANN model with that of trial and error approach
represents that neural network model is able to sufficiently estimate the MEA circulation rate and can be used as a
reliable estimation method with high accuracy.
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The major concern of natural gas industry is the presence of impurities such as hydrogen sulfide, carbon dioxide,
nitrogen, aromatic compounds, water and other heavy compounds in the natural gas. Engineering investigations and
industrial experiences indicate that controlling and decreasing the natural gas impurity content is very necessary to
ensure safe processing and transmission. During the natural gas dehydration, the BTEX and VOC compounds are
absorbed by glycol, and subsequently during the glycol regeneration process, these compounds release to the
atmosphere. Emission of aromatic compounds, including benzene, toluene, ethylbenzene, xylene isomers (BTEX) and
other volatile organic compounds (VOCs), which vent from the reboiler of the glycol dehydration unit, is critical concern
in the natural gas processing. In this work, the natural gas dehydration units of the Farashband gas processing plant,
one of the oldest and main plants in the southern part of Iran, are simulated using steady state process simulation
software. The major challenges in this process are glycol purity and high emission of BTEX and other VOCs
compounds to the atmosphere. So to overcome these limitations, natural gas dehydration by applying volatile
hydrocarbon solvents (Drizo process) as an effective method is simulated and suggested in this study. The simulation
results demonstrated that, the glycol regeneration process using the Drizo technology instead of the gas stripping
injection method improves the important operating parameters such as dry gas water dew point temperature, glycol loss
and glycol purity in the lean glycol stream and also reduces the BTEX emission significantly. Investigating the effect of
various solvents in the Drizo process showed that although among different solvents, n-heptane has the best
performance, use of recycled BTEX compounds as the Drizo process solvent, not only reduces the BTEX compounds
emission extremely, it leads to cost saving.
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The second place of largest natural gas reserves is belonging to Iran and its gas industry needs to improve itself with a
proposal to build new refineries. LPG has regarded as one of the energy sources, organic sulfur compounds must be
removed before selling or using LPG, so for better sales needs processes that reduce its total sulphur. In order to
propose an operational and applicable method for New South Pars Gas projects and improving the performance of
previous LPG units, various LPG refinement approaches have been investigated. The Merox process is the most
known method for LPG sweetening and is used mainly in Iran’s gas refineries. Therefore impacts of operational
parameters and effective factors in this method have been studied at the selected units. Merox uses caustic
pre-washing process, that Caustic used in it should be discarded, although simple Caustic prewashing is both
economical and effective but as the quantity of contaminants rises, and cause environmental pollution. Hence this
research has replaced the Merox's pre-washing process with the liquid-liquid amine treating that is an attractive
alternative, especially when an amine gas treater is already onsite. For this purpose liquid-liquid Amine sweetening unit
has been designed instead of the pre-washing process, and has simulated with Promax software to manage
sweetening operation, based on chemical kinetic, equilibrium data and according to the pilot plant data. As the result
environmental protection and reduction of LPG’s total sulfur were the Consequences of optimization process and
replacement of caustic pre-washing.
Keyword: Environmental protection, LPG, Desulphurization, Demercaptanization; Liquid-Liquid Amine sweetening,
MEROX
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Spherical reactor is considered as an alternative configuration with inherently lower pressure drop through the catalyst
bed, low manufacturing cost and the capability of using higher molar flow rates. In the present study, a mathematical
modeling is developed for a novel design of spherical membrane reactor to produce dimethyl ether (DME) by
dehydration of methanol. The catalyst volume in the conventional reactor is divided into one, two, three and four
sections to load the spherical membrane reactors connected in series. Each reactor in this configurationconsists of two
concentric spheres and dimethyl ether (DME) synthesis occurs in the inner sphere coated by a water perm-selective
membrane. The inlet temperatures as well as the catalyst distributions of each reactor in all configurations are optimized
using differential evolution (DE) method to maximize DME production rate in the reactors outlet. The performance of
multi-stage spherical membrane reactors is compared with a conventional single-type tubular reactor (CR). The results
show that two-stage spherical membrane reactor is much better than other alternatives such as one, three and
four-stage spherical membrane reactors and the conventional one. Although by increasing the number of spherical
reactors, DME production rate will improve, the reaction occurs mainly in the first and the second spherical reactors, so
it is not recommended to use more than two reactors. In addition to lower pressure drop, lower catalyst deactivation
rate (due to water removal through the membrane) and a much better temperature profile along the reactors, two-stage
spherical configuration can enhance DME production rate up to 4% (110 ton/day increase) compared to CR.
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In the present study, the concept of thermally double coupled reactor is proposed as an alternative configuration to mix
the energy efficient concept of coupling two exothermic with one endothermic reaction. In this multi-tubular fixed bed
reactor, methanol synthesis and methanol dehydration as the two exothermic reactions occur in the inner and outer
tubes while the methyl cyclohexane dehydrogenation, as an endothermic reactiontakes place in the middle tube. In this
configuration, the operating conditions are optimized using differential evolution method in order to maximize the outlet
methanol and DME mole fractions of the inner and outer exothermic sides respectively. Then the optimized results of
thermally double coupled reactor are compared with the ones in the conventional methanol and DME synthesis
reactors. This comparison shows the superiority of this configuration to the conventional ones owing to the
enhancement of methanol and DME mole fractions (5.26% and 4.03% increase compared with conventional ones
respectively). In addition to reaching higher methanol productivity in the optimized thermally double coupled reactor,
DME, hydrogen and toluene, as three additional valuable products, are also produced in a favorable mode.
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In the present study, two-stage axial-flow, spherical packed bed reactors are considered fordimethyl ether (DME)
synthesis by dehydration of methanol. In this configuration, the catalyst distribution in the conventional reactor is divided
into two parts to load the spherical reactors. The unused catalyst in the conventional reactor is used efficiently in the
second spherical reactor to produce more DME by dehydration of unreacted methanol from the first reactor. In order to
maximize DME production rate, the catalyst volume and the gas inlet temperature of each reactor were optimized using
differential evolution (DE) method.Then the optimization results are compared with the conventional tubular reactor
(CR). In addition to significantly lower pressure drop, DME production rate increases 16.3% in the proposed
configuration compared with CR.
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Liander is a Dutch energy grid operator with 2,5 million service connections. Major cities like Amsterdam are being
serviced by Liander. In the Netherlands a large part of the gas grid has been installed after the start of the exploration of
the Groningen gas field.
A large part of the service connections are now in the phase that replacement or renovation is needed. Liander
developed a method to target her budget to the assets that really need attention. Liander works with a risk based model
to steer her activities. Leakage of service connections is threat to our company values safety and sustainability.
In the new developed method the leakages of the past five years are projected, per material on the postal codes on
several levels. Only the leakages related to the condition are taken in account. Third party damage, for instance, is
being excluded. The number of leaks is then made relative by dividing per 1000 service connections. In this way postal
codes are made comparable. The value of the Relative Leakage Frequency (RLF) is then compared to a benchmark
value, based on the performance of all Dutch grid operators and the safety indicator. The postal codes with a higher
than average RLF level are being projected on the GIS map of Liander. In this way area’s which need investment are
clear in a glance.
With RLF a list is made from a high to al low RLF. This kind of RLF hit parade of service connections is made every
quarter. Beside this a list is made of fast climbing postal codes in this hit parade. They get special attention in this way.
After this analytics phase our regional asset specialist enriches the list with local information. Depending on the RLF a
representative inspection is performed within the postal code. In the inspection gas surveying and a visual check is
being performed. In the near future Liander will enrich the method with measurement of the wall thickness for metal
service connections. Based on the results of the inspection the service connections in the postal code are being
repaired or replaced. Liander already developed several new repair methods to prevent unnecessary total replacement.
For instance the quick repair coupling which was developed in clode cooperation with AVK.
Liander has started working with this new method in 2012, in 2013 the method has been evaluated and improved after
inspecting 23.500 service connections. The RLF method provides Liander with insight in the quality of her service
connections. The safety has been brought to a higher level en the emission of methane has been reduced. Due to a
more focused way of working we see that after a first wave of replacements the spending on replacement in 2014 is
lower than it was before the introduction of the RLF method.
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One of the main difficulties in liquid sulfur pump is “Choking” in the place of sleeves which lead to the pump failure. In
order to pump molten sulfur, the temperature should be kept at 124C and for this purpose we should use steam to keep
the sulfur, passing ducts and different parts of the pump, warm.
According to the fact that it is usual to use molten sulfur for lubricating of the sleeves, rapid cooling of these sleeves
may cause chocking and consequently the solidification of sulfur in the sleeves. Detail investigations on these kinds of
pumps indicate that all sulfur passing ducts kept warm except the sleeves. In recent research we could prevent
choking by changing the place of the sleeves and moreover by changing in the method of steam flowing. 
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Condensate dropout and accumulation along with high water saturation near the wellbore region result in a decrease in
the gas relative permeability. The main objective of this study is to evaluate the feasibility of increasing the relative
permeability to gas in limestone cores via use of Methanol to either eliminate or minimize the impact of condensate
accumulation. In this research, the effect of methanol treatment on condensate-blocked rocks was simulated using the
Cubic-Plus-Association (CPA) equation of state. The CPA equation of state was applied to the modeling of two-phase
flows through cores for methanol hydrocarbon mixtures due to charge transfer and hydrogen bonding, both of which
may strongly affect the thermodynamic properties of such mixtures. Differential equations were solved by means of the
orthogonal collocation method, a method particularly attractive for solving nonlinear problems. Core flooding experiments
were performed on low-temperature fractured carbonate cores; chosen from one of Iranian carbonate gas.
Experimental tests were conducted in 1.5 inch Diameter carbonate cores, using reservoir fluid and synthetic/field brine.
Moreover, the results show that methanol treatment can improve gas relative permeability varies from a factor of 1.12 to
1.64. A good agreement was achieved between the experimental results and modeling in the prediction of gas relative
permeability before and after methanol treatment when the flowing bottom-hole pressure falls below dew point pressure.
These results may help reservoir engineers and specialists to restore the lost productivity of gas condensate. 
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Diffusivity equation is the general partial differential equation used to describe the flow of any fluid flowing in a radial
direction in porous media. The basic objective of this study is to present a new numerical scheme based on orthogonal
collocation (OC) method to solve the diffusivity equation for a gas reservoir. OC is an approximate analytical technique
which categorizes in the weighted residuals methods. The advantage and priority of the OC method over exact
analytical solution (i.e., Laplace transform) is in the cases that the heterogeneity and variation of reservoir properties
such as porosity and permeability with position or pressure could not be neglected, in these cases, the exact analytical
solution is very tedious and may be impossible. The diffusivity equation has been solved by both OC and exact analytical
solutions. To demonstrate the reliability of the proposed method, the results of OC method have been compared with
those achieved using exact analytical solution. Average Absolute Deviation percent (AAD %) has been used for
determining the suitable number of collocation points to give acceptable error and best matching between approximate
and analytical results. Sensitivity analysis indicates that increasing the numbers of collocation points result in significant
improvement of OC method accuracy and its capability on dynamic pseudo pressure prediction. The minimum AAD% of
0.113 from the exact analytical predictions has been obtained with 25 collocation points. The results indicate that the
proposed approximate method with these numbers of collocation points can predict the reservoir pseudo pressure
trend with an acceptable accuracy.
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Utilizing Dry-Low-Emissions (DLE) combustors that regulate the emission of oxides of nitrogen (NOX), unburned
hydrocarbons (HC), and carbon monoxide (CO) have led to one main drawback that they are susceptible to produce an
alternating or dynamic pressure. This paper is introducing two ambient related on-line methods we applied on
refrigeration unit Siemens Gas Turbines(SGT400), located on Phases 6,7&8,South Pars Gas Complex experiencing
combustor dynamic pressure oscillation. In our first control, after finding increased 1st stage suction pressure of
refrigerant compressor as the root of perturbation, we requested operation group to keep the pressure constant by
increasing the power-turbine speed as a way to conquer this very harmful and trip causing phenomena. As the
temperature rose during July, oscillations started once more. However, the control was as we previously
recommended. In our next control step we discovered that the turbine was very sensitive to speeds more than 8500
rpm. Therefore we asked operation side to do their process controls based on no letting the power-turbine gaining
speed more than mentioned. And we found ourselves again successful in controlling of fluctuations. Without performing
especial maintenance, our methods provided us with production continuity of about 1,516 hours as well as a saving of
12,000,000 USDs.
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The European natural gas market is currently undergoing fundamental changes in order to create a more sustainable
and secure energy sector. However, according to recent EU reports, a truly integrated natural gas market is far from
complete. Although the existing literature gives much attention to theoretical analysis of the market, there have not been
many empirical studies performed in that regard.
This paper hopes to contribute to the existing literature by investigating a number of issues that collectively provide a
better picture of the European integration process of the natural gas market. It combines both theoretical and empirical
approaches which together complement each other and allow for drawing conclusive remarks regarding the current
state of market as well as its future directions. Above all, the integration process is analysed through the effects of the
liberalisation measures undertaken by the EU as well as through the behaviour of natural gas prices. Considering
specific price formations, the main determinants of gas prices are thoroughly discussed. The empirical section studies
the cointegration of natural gas prices, separately for households and industry, between multiple economically different
countries. This paper additionally conducts an empirical study of countries’ responsiveness towards the EU’s gas
directives which allows us to measure the extent to which member states have implemented them.
 In particular, the analysis focuses on the historically established trading mechanisms, recent infrastructural
developments (gas trading hubs, LNG terminals) as well as the overall global evolution of the market (new sources of
unconventional gas) and the European efforts of enhancing the overall level of market security (EU gas directives, Third
Energy Package). Given the changing landscape of the industry, we observe an increasing activity of the short-term
trading mechanisms, which therefore needs to be closely analysed with respect to the long-term natural gas commodity
contracts between gas producers and incumbent wholesale suppliers. This research investigates crucial factors that
strongly determine the contractual relationships between suppliers and consumers of natural gas, which affect not only
gas prices but more importantly the European natural gas security and the overall level of market's integration. The
analysis also tackles the impact of the governmental and institutional bodies as well as commercial entities on the
market settings, which strongly determines the nature of natural gas contracts. Given current economic climate and
recent long-term projects that aim at fostering the European energy security, the long term contracts and short-term
trading are additionally analysed with respect to crucial external factors that affect the market security (GDP levels and
severity of winter periods).
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The European Gas Assessment model (EU-Gas) is a country level model of the European gas transmission pipeline
network which is being developed by JRC-IET (Joint Research Centre – Institute for Energy and Transport). The model
aims at supporting Directive 2008/114/EC on “the identification and designation of European Critical Infrastructure (ECI)”
and Regulation 994/2010 on “measure to safeguard security of gas supply”. The hydraulic model of the European gas
network is developed using a combination of commercially available software. GL Noble Denton SynerGEE
Gas&lt;sup&gt;©&lt;/sup&gt; software allows to solve the steady state condition of a gas network under different load
conditions. Within SynerGEE Gas&lt;sup&gt;©&lt;/sup&gt;, a module based on ESRI ArcGIS
Desktop&lt;sup&gt;©&lt;/sup&gt;, is able to import GIS data in various formats and specify a suitable geographic
coordinate system to carry out the simulation and calculating the geometric parameters (e.g., the length of a trunk line).
EU-Gas was originally created in 2008 for 3 countries (Czech Republic, Slovakia and Hungary). Currently EU-Gas
covers 16 country models (Finland, Sweden, Denmark, The Netherlands, Germany, Poland, Latvia, Estonia, Lithuania,
Czech Republic, Slovakia, Hungary, Austria, Romania, Bulgaria, and Greece) and it is an on-going effort of updating and
integrating up to the 26 countries that comprise the European Union. The model is needed not only to assess national
risks but also to better understand cross-border bottlenecks and the regional consequences of a national crisis.
The paper presents the progress carried out and the challenges that JRC-IET faces in the task of modelling the gas
transmission network at European level. One of the main challenges when building the EU-Gas model is finding and
aggregating reliable data. The contribution from the Transmission System Operators is needed when details of the
actual operational regime are crucial in order to evaluate the risk associated to a disruption. In the paper risk scenarios
are presented and the regional impact is analysed using different approaches to cope with a gas crisis.
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Residential Polymer Electrolyte Fuel Cell (PEFC) micro-CHP system is an energy efficient power generation device that
can also utilize waste heat in the process of power generation. Therefore, it is capable for a typical Japanese family to
reduce CO2 emission by 1.4 ton per year, as well as to save approximately 20% of their energy cost.
Osaka Gas has been developing this PEFC system since 1999, and developed its fuel processing system in 2003. After
5-year joint development with Toshiba Fuel Cell Power Systems, Osaka Gas commercialized 700W PEFC micro-CHP
system “ENE-FARM” in June 2009. Its accumulated sales volume exceeded 20,000 as of October 2013, and its sales
have been increasing steadily, partly owing to the model change of April 2012.
However, in order to spread ENE-FARM as a normal commodity, it is required to reinforce the system merchantability.
Therefore, Osaka Gas has continued joint development with Toshiba, and a new model, which is the third generation, is
to be released in April 2014.
The new model has following features; significant reduction of system cost, improvement of system efficiency, reduction
of installation space, shortening of test run, lowering of acoustic noise, and adoption of the remote controller with a
built-in wireless LAN module.
Reduction of system cost
The unit price of new model fell 25% from the conventional one. This is mainly attributed to employment of low cost cell
stack materials, simplification of reformer structure, and reduction of system components.
Improvement of system efficiency
Power generation efficiency was improved to 39%(LHV) from 38.5%(LHV), and its total system efficiency, combined
with heat recovery, was to 95%(LHV) from 94%(LHV) by decreasing the heat loss from reformer.
Reduction of installation space
ENEFARM is designed to be placed outside the house. Therefore, the installation space, especially the required
distance from wall, is important in urban area. This distance was reduced from 790mm to 700mm, because the new
model can be made the system maintenance from the diagonal direction by optimizing components layout.
Shortening of test run
The test run is conducted to confirm the system soundness, after it is installed at the customer’s site. By accelerating
reformer start-up sequence and optimizing the test run process, it was shortened from 180 minutes to 85 minutes.
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In recent years, Wi-Fi home networks and smartphones have rapidly come into popular use. Various home products
(e.g. audio-visual equipment, video game consoles, healthcare products and PC peripherals) can be connected with
networks and smartphones at reasonable cost. While offering new added values to consumers, such features have
enabled businesses to connect with products and users via networks. Big data has increasingly been collected and
utilized.
To further increase the added values of Ene-Farm residential fuel cell cogeneration systems, Osaka Gas has been
developing a smartphone application that enables users to check the energy data and operate the equipment via (i) a
remote equipped with a wireless LAN module and (ii) a wireless LAN router. The application is scheduled for release in
April 2014.
More specifically, users of the application will be able to check energy data, including the amount of electricity generated
and consumed, as measured by Ene-Farm systems, and operate and confirm the status of automatic bath-filling
systems and floor heaters from anywhere in their house, eliminating the need to operate remotes embedded in walls.
For example, a bath can be prepared in the course of housework, or a floor heater in the living room can be switched on
from the bedroom before getting up in the morning. Remote operation of gas equipment is highly expected to increase
convenience in daily life.
Notably, this application is equipped with a gaming function, so that users can “raise” a character depending on the
operation status of Ene-Farm systems. This feature is based on the concept of gamification (expertise in using
computer game characteristics to advantage in engaging users) that has recently drawn public attention in Japan. The
character-raising game will help ensure continued use of the application over the long term, increase the frequency of
use and raise users’ awareness regarding Ene-Farm’s environmental performance and the importance of energy
conservation activities.
The application can access the Osaka Gas server. In the future, this function will enable Osaka Gas to remotely
monitor the operation status of Ene-Farm systems, analyze the data and identify the cause of the Ene-Farm’s failure
before visiting customers, or remotely maintain Ene-Farm systems. Residential energy data and equipment-use history
collected from Ene-Farm systems will be used to propose equipment and services optimally suited to users’ lifestyles.
The smartphone linkage functions developed by Osaka Gas will in particular enhance the convenience of gas
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&lt;b&gt;Background&lt;/b&gt;
After the great earthquake that hit the Tohoku region of Northeastern Japan in March 2011, there have been
considerable changes about our attitudes and views on energy systems in Japan. Some of the major changes include
raising pertinent questions about the long-term prospects for the composition of the primary energy sources and how to
provide energy more sustainably and efficiently. In light of these questions, gas combined heat and power (CHP)
systems have drawn attention as one of the solutions to mitigate electricity shortage during electricity outages and as
effective energy-saving systems. According to the Japan Gas Association, Japan had an installed capacity of 4.8 GW
of CHP in 2012, which was considerably improved by 6.3% over the previous year. However, the CHP share of the total
national power production is still nearly 3.5%, so there is further potential to expand the use of CHP systems. To
increase the national share of power produced by CHP systems, we need to expand the product lineup of the CHP
systems and reduce the running costs.
&lt;b&gt;Newly developed 1,000-kW gas engine-driven CHP system&lt;/b&gt;
Under the above-mentioned circumstances, GS16R2, a new 1,000-kW gas CHP system with 1000 revolutions per
minute (rpm), was launched on November 1, 2013, which was jointly developed by Mitsubishi Heavy Industries, Ltd.,
and Tokyo Gas Co., Ltd. We utilized our extensive experience in gas CHP development and adopted the unique concept
of lowering the engine speed while increasing the output and efficiency. In addition, our test facilities for CHP systems
enabled us to undertake a 3000 hour endurance test, an island mode test using a load resister and a harsh
summer/winter condition test using ambient control facilities to verify and validate the durability, reliability and various
performances.
The new system is an improved version of the previous 930-kW gas CHP system, and the engine maintenance interval
is extended as the friction wear of the engine components is reduced by lowering the engine speed from 1,500 to 1,000
rpm. This low-friction technique makes it possible to reduce the engine maintenance frequency and maintenance cost
by approximately 30%.
To compensate for the lower engine speed, which usually reduces the output, a longer piston stroke is employed to
increase the power generation capability. Also, a high-efficiency turbocharger enables us to increase the amount of
compressed fuel-air mixture that enters the combustion chamber. The upgraded engine control technologies help the
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Extending component lifetimes is desirable from the perspectives of both environmental protection and of effective use
of natural resources. However, gas equipment, machinery, and tools demand a high degree of safety. This makes it
necessary to have an evaluation method capable of judging the appropriate product life cycle of the parts. If a method
for doing so can be established, we can hope to develop high quality gas equipment, machinery and tools at low
cost.This presentation, by focusing on the rubber components often used in gas equipment and machinery, suggests an
evaluation method that is capable of ascertaining the product life cycle of rubber parts in all kinds of environments. In
concrete terms, this report focuses on case studies of diaphragms and O-rings used as parts of cogeneration devices
designed for home use. The home cogeneration systems that have become widespread in recent years in Japan
include hot water storage tanks and hot water circulation systems. Therefore, compared to traditional hot water
dispensers, these require longer working hours operating at higher temperatures. Furthermore, hot water use is more
common as quality of life improves. Also, the chlorine dosage in tap water was increased as a countermeasure to the
deterioration of water quality in recent years. Due to the effects of more residual chlorine and higher temperature
conditions, components are exposed to an environment that tends to promote greater deterioration. Actually, the
diaphragms used in the hot water circulation system tested are now made of fluoro-rubber instead of EPDM, a change
made out of consideration for the environmental changes mentioned. In this study, our research accelerated the
deterioration of the rubber components used in real equipment, both fluoro-rubber and EPDM. There follows a
comparative evaluation of the physical and mechanical properties of the rubber, including its surface condition, chemical
structure, tensile strength, and hardness. Also included are case studies of the membrane diaphragms used in the
anaerobic heat deterioration meters for the city gas infrastructure.

Osaka Gas Co.,Ltd.; Japan; Tel: , sh-iwasaki@osakagas.co.jp

Additional file

Extra information

 -

Presentation

Session

Poster presentation

Time

Presentation pref.

  /  /Date

Location



Abstract Registration No: 367

403                     IGRC 2014Conference

367

Jokar, Seyyed Mohammad

The mitigation of Gas Flaring and Air Contamination in South Pars Gas Processing Plants: (A Case Study)

Rahimpour, Mohammad
Reza
Shariati, Alireza

Abstract code

Title of abstract

Author

Co-Author(s)

Topic

Abstract text

Industrial gas utilisation

Abstract no.

The gas that is flared in the gas processing plants of the South Pars (south of Iran) is the controlled burning of natural
gas in the course of routine gas production operations. Information reported in this paper is the result of a detailed
analysis of data on gas flaring in the South Pars Gas Processing Plant from 2010 to 2012. A goal of characterizing this
gas flaring is to aid in the improved management of gas flaring reduction. The flaring management of four gas refineries
plays an important role in environmental pollution reduction in the South Pars region. There is significant phase-to-phase
variation in volumes of gas flaring and flare design. The results show that the monthly gas flaring is less from the design
flared volume in all different gas processing phases, after implementation of alternative strategy. The major sources of
gas flaring are the regeneration gas of the mercaptan removal unit in Phase 1, the sweeping gas consumption in the
flare network in Phase 2 and 3, and backup stabilization gas flaring in Phases 4 and 5 and regeneration gas in molecular
sieve dehydration process in phases 6, 7 and 8. The adjustment of fuel gas consumption was conducted after the flare
network back pressure calculation in Phase 2 and 3 by a FlareNet simulator. In order to solve the excessive fuel gas
network corrosion in Phases 6, 7and 8, a modification was performed in this refinery. Chemical de-emulsifier injection
allowed for addressing the debris build-up on the rebuilder’s tubes of the condensate stabilization column in Phases 4
and 5. The recycling regeneration gas of the mercaptan removal unit in Phase 1, reduced 55% of the gas flaring in this
gas processing plant.
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Town gas is used for the auxiliary burners, and also for the emergency generation equipment for power supply security
at the refuse incineration plant. The emergency generation equipment is idle in non-emergency situations.. Therefore,
the emergency generation equipment is converted into continuous-power-generation equipment, cutting peak power by
generating electricity when the incinerators start, reducing electric power costs, and introduction of such
continuous-power-generation equipment as gas engines has been progressing in recent years. Even during the
operation of refuse incineration plants, in order to enable them to generate electricity, it is necessary to promote waste
heat utilization of gas engines. Thus, we developed a new technology. It is a technology that renders incineration ash
harmless using the exhaust gas of gas engines, and using this harmless ash as a civil engineering or construction
material.
Heavy metals are contained in the incineration ash. Therefore, when it is used as a civil engineering or construction
material, there is a possibility of the heavy metals leaching into the soil and causing environmental pollution. Therefore, in
order to use incineration ash, it is necessary to reduce the amount of leaching and the content of the heavy metals to a
level that does not affect the environment, and to detoxify it. The problem is the amount of lead contained in incineration
ash. The current method, storing incineration ash over several months, makes it react with the carbon dioxide in the air,
thereby changing its state and reducing its propensity to leach. This method is conducted in the Netherlands, Germany,
and other countries. However, in this method, a long time is required for processing. In addition, a vast stockyard for
storing incineration ash is required. Therefore, this method is difficult to carry out in the urban areas of Japan.
The technology reported this time reduces the amount of elution of the lead in incineration ash in a short time using the
carbon dioxide and heat that are contained in the exhaust gas of gas engines. With this technology, processing is
completed in about one hour. Since it can detoxify ash in a short time, a vast stockyard is unnecessary and has solved
the problem of the conventional method. The operating ratio of gas engines can be improved by introducing the exhaust
gas of gas engines into refuse incineration plants.
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A rise in carbon dioxide and other greenhouse gases concentration from gas refinery flares in the atmosphere causes
many problems. One of the best methods for reducing these problems is flare gas recovery instead of conventional
gas-burning in flare. This causes to reduce the environmental and economical disadvantages of burning flare gas. The
proposed methods are: using flare gas for GTL production, production of electricity by gas turbine and the compression
and injection of flare gas to the refinery pipelines. To find the most suitable method, the refinery units that send gas to the
flare as well as the required equipment for the three aforementioned methods are simulated. These simulations
determine the amount of flare gas, the number of GTL barrels, the required compression horsepower and the power
generated by the gas turbine. The simulation results show that 563 barrels per day of GTL products is produced by the
first method. The second method provides a compressed natural gas with 129 bar pressure for injection to the refinery
pipelines and the third method provides 25 Mw electricity. In addition, the economics of flare gas recovery methods are
studied and compared. The results show that for the 4.176 MMSCFD of gas flared from the gas refinery, the electricity
production gives the highest rate of return (ROR), the lowest payback period, the highest annual profit and mild capital
investment. Therefore, the electricity production is the superior method economically.
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The presence of water vapor in natural gas could cause problems such as corrosion and hydrate formation. TEG
dehydrators are the most common equipment to remove water from produced gas. One of the promising processes for
dehydrating natural gas is TEG regeneration by Coldfinger technology. In this work dehydration unit of South Pars gas
refinery was simulated in the presence of Coldfinger system. The lack of Coldfinger unit in steady state simulation
software makes simulation difficult. So, the Coldfinger was modeled priory. The results show that there is a good
consistency between predicted and plant data for Coldfinger. In the next step the proposed model was added in the
steady state simulation software and the result of simulation was used to investigate the influence of flow rate and
temperature of stripping gas and pressure of Coldfinger, on regeneration rate. This research resulted in beneficial
information about the performance of the Coldfinger technology.
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Recently, the high oil price has created considerable interest in the development of alternative technology for the
manufacture of transportation fuels. Natural gas in remote areas can be converted to shippable liquid fuels (e.g.,
gasoline, diesel, and wax) through the gas-to-liquid (GTL) process. The present work proposes a one-dimensional
heterogeneous model to analyze the performance of combination of Fischer-Tropsch Synthesis (FTS) Reactors in
which a fixed-bed reactor is combined with a membrane assisted slurry reactor. This model is used to compare the
performance of the proposed combined system with a fixed-bed single stage reactor for Fischer-Tropsch Synthesis. In
the new concept, the synthesis gas is converted to FT products in two catalytic reactors. The first reactor is fixed-bed
type and is cooled by water circulating on the shell side and the second reactor is slurry and the generated heat in this
stage is transferred to the synthesis gas which is fed to the water-cooled reactor. Due to the decrease of
H&lt;sub&gt;2&lt;/sub&gt;/CO to values far from optimum reactants ratio, the membrane concept is suggested to control
hydrogen addition. A one-dimensional packed-bed model has been used for modeling of fixed bed reactor. Also a
one-dimensional model with plug flow pattern for gas phase and an axial dispersion pattern for liquid-solid suspension
have been developed for modeling of slurry bubble column reactor. Proficiency of a membrane FTS reactor (MR) and a
conventional FTS reactor (CR) at identical process conditions has been used as a basis for comparison in terms of
temperature, gasoline yield, H&lt;sub&gt;2&lt;/sub&gt; and CO conversion as well as selectivity. Results show a
favorable temperature profile along the proposed concept, an enhancement in the gasoline yield and, thus a main
decrease in undesirable product formation.
&lt;i&gt;Keywords:&lt;/i&gt; Slurry; Fischer-Tropsch synthesis; Catalytic reactor; membrane.
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Natural gas has been an important energy source for many years, and is realized as a cleaner source of energy as
compared to coal. However, there has been an increasing trend of CO&lt;sub&gt;2&lt;/sub&gt; content in natural gas
that has given rise to numerous investigations in technologies related to CO&lt;sub&gt;2&lt;/sub&gt; separation and
removal. The removal of CO&lt;sub&gt;2&lt;/sub&gt; from the high CO2 natural gas stream is pertinent due to gas
heating value specification and plant pipeline corrosion issues, as part of our continuous effort to use natural gas as an
energy source. 
Conventionally, CO&lt;sub&gt;2&lt;/sub&gt; as a component of the acid gas is removed &lt;i&gt;via&lt;/i&gt; absorption
tower and membrane technologies. However, applications of these technologies require high capital and operating
expenses, as well as large foot print which is not practical for offshore applications. The potential reduction in both
capital investment and equipment footprint has driven PETRONAS to venture into the development of technologies such
as membrane contactor for the removal of CO&lt;sub&gt;2&lt;/sub&gt; in natural gas. The efficiency of this technology
was studied in laboratory scale, where it was found capable of CO&lt;sub&gt;2&lt;/sub&gt; removal from feed gas
containing a range of 10 - 70% of CO&lt;sub&gt;2&lt;/sub&gt; down to as low as 1% at the outlet gas stream. The
technology has an advantage of providing a larger contact area as compared to conventional absorption towers, hence,
resulting in an increased in efficiency and a reduction in footprint. 
The membrane contactor has passed numerous laboratory and up scaling trials that qualify the technology to be
deployed as a pilot for further testing under actual operating conditions. The pilot plant for the membrane contactor is
expected to be commissioned at PETRONAS Gas Processing Plant in early 2014. The latest developments on this
technology development journey will be shared during the presentation.
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Evaluation of Wax formation from condensate in a sea gas pipeline: A case Study in Asalooye gas processing
plant
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Deposition of wax in pipelines may cause a number of severe problems. In Asalooye gas processing plant these
problems include: (1) deposits form on the reboiler tubes of stabilizer column and tend to reduce its duty (2) forcing
periodic shut-down and removal of deposits (3) interrupting normal processing operations. In this work, the multi solid
phase model is used to predict the wax precipitation from gas condensate fluid. For five different reservoir fluids,
several methods were investigated to split the heavy hydrocarbon fraction into pseudo fractions. The results show that
the Al- Meshari method is the most accurate one. Also, a set of consistent correlations were used to calculate the
critical points, fusion properties and the acentric factor of the single carbon number groups in the extended composition.
Finally the best methods for predicting the wax formation are selected and used to predict the wax formation in the sea
line of Asalooye gas processing plant. The modeling shows that wax precipitation starts at 293 K and 86 bar. At this
pressure and temperature the pipeline is 94 km away from the wellhead.
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Although carbon dioxide is only one of the many greenhouse gases and certainly a non-toxic one, it contributes
significantly to the greenhouse effect by anthropogenic sources. The power and industrial sectors combined account for
about 60% of the global CO2 emissions. Without major policy or technology changes, future concentrations of CO2 will
continue to increase, mainly as a result of fossil fuel uses in transport, heating and power generation. One of the most
promising processes for controlling the atmospheric CO2 level is conversion of CO2 to methanol by catalytic
hydrogenation. In this paper, the conversion of CO2 in a novel cascading fluidized-bed hydrogen-perm selective
membrane methanol reactor (CFBMMR) is investigated. In this work, we applied a main change in fluidized-bed
membrane dual-type methanol reactor (FBMDMR) and used fluidizing-bed instead of fixed-bed concept in the tubes of
water-cooled reactor while the process in CFBMMR is similar to FBMDMR. This reactor configuration solves some
observed drawbacks of new industrial dual type methanol reactor even better than FBMDMR. The two-phase theory in
bubbling regime of fluidization is used to model and simulate the proposed reactor. The proposed model has been used
to compare the removal of CO2 in a CFBMMR with industrial dual type methanol reactor (IDMR) and FBMDMR. This
comparison shows that fluidizing catalyst bed in the water-cooled reactor caused a favorable temperature profile along
the CFBMMR. Additionally, very encouraging results were obtained for CO2 removal rate in comparison with FBMDMR
and IDMR.
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Mercury, a naturally occurring contaminant in the oil and gas fields, has been found to be not only hazardous to the
health, safety and environment but also is detrimental to process equipment. Even though the concentration of mercury
in the hydrocarbon streams is considered as very low, mercury can accumulate via condensation, chemical reaction
and amalgamation, and it can lead to high mercury exposure during plant turn around and possible mercury induced
corrosion. The removal of mercury from natural gas stream is complicated in some aspects by having to deal with both
the dominant metallic mercury and some organo-mercury species. A number of commercial technologies utilizing
sulphides or halides to form chemical complexes with metallic mercury is available to reduce the mercury content in the
hydrocarbon feed streams to meet the required specifications for processing. However, not many systems are capable
of treating the full range of mercury species by a single adsorbent or treatment step to meet the current targeted
mercury level at outlet of mercury removal unit of less than 0.01 ug m&lt;sup&gt;-3&lt;/sup&gt;.
Many of the existing mercury removal units (MRUs) in gas processing plants are located downstream of the acid gas
removal unit (AGRU) and the dehydration unit, and thus, the units are only capable of protecting the downstream
equipment only. Thus, mercury can still contaminate the AGRU solvent, and dehydration regeneration unit, and this
could lead to the potential of mercury release to the environment. Therefore, many of the newly developed systems to
remove mercury are targeted to be upstream of these units for a more effective mercury removal, provide a better
protection of the plant equipment, and ensuring better mercury management. 
A new technology has been developed as a joint collaboration between PETRONAS and Queens University of Belfast,
and covers the removal of mercury from oil and gas utilizing ionic liquids. The technology provides a novel active site for
mercury capture, impregnated onto an inert porous support as solid-supported ionic liquids (SSILs). The technology has
been proven to be superior compared to the commercially available systems at laboratory and pilot scale, and is
currently being commercialized at commercial scale Mercury Removal Units (MRU) in dry gas processing plants, being
licensed by PETRONAS under the name of Hycapure Hg™. Since this technology was originally revealed, there have
been a number of innovative developments leading to both improved efficiency and performance, and enhance
robustness for potentially be used for wet gas and offshore applications. 
The innovative contamination removal development using ionic liquids will be described during the presentation and the
implications for the expanding scope will be discussed.
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Development of “compact biogas system” to generate biogas from garbage on-site.
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Use of biogas has been promoted in Japan and abroad. Therefore, development of technology that makes it more
efficient to generate and utilize biogas has become important for gas operators.
We have developed the world’s first compact biogas system that can generate biogas from 0.2 - 1 ton/day of garbage
on site. This scale has not yet been achieved economically by existing devices.
This paper reports on the development of our compact biogas systems and proposes an approach for efficient
utilization of biogas such as co-firing with city gas using a micro-cogeneration system.
In Japan, the recycling of food waste and garbage is progressing due to enactment of the Food Recycling Law and
other laws. But bio-gasification, which is advantageous in terms of both environmental performance and economic
efficiency, is not so popular compared to composting and livestock feed. While emissions of garbage are mostly below 1
t/day, existing bio-gasifier devices are designed on the assumption that they will be processing 5 - 10 t/day or more of
garbage. Introduction of bio-gasifier devices has become difficult for economic reasons based on small scale garbage
processing of 1 t/day or so.
Focusing on the untapped bio-gasification market, we have developed a compact biogas system that is economically
superior and generates biogas from 0.2 - 1 t/day of garbage. The structure of the compact biogas system incorporates
the mechanism of a septic tank-type waste water treatment apparatus capable of stable processing even without on-off
valves, a transfer pump, and a control panel. And this compact biogas system is compact and inexpensive by having a
unified anaerobic digester tank and activated sludge tank.
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For industrial heating furnaces, the recuperative-burner which contains the efficient heat exchanger and
contributes to large energy saving and low NOx has been developed.
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For industrial furnaces whose internal temperature are 1,000 degree Celsius or less, Osaka Gas Co., Ltd. and Chugai
Ro Co., Ltd. jointly developed recuperative-burner. The burner is an energy-saving burner to reduce the heat loss by
recovering heat of exhaust gas with its heat exchanger. It is suitable for a wide variety of heating furnaces and heat
treatment furnaces.
In order to increase the natural gas sales figures, Osaka Gas Co., Ltd. has developed many kinds of burners.
Especially regenerative-burner is very efficient and is representative of energy-saving burners, so we have expanded
its line-up. But the benefits of waste heat recovery are smaller at the internal temperature under 1,000 degree Celsius,
so the cost-effectiveness of regenerative-burners also become smaller. In addition, as compared with other burners,
they generally need high installation and high maintenance costs.
To solve this problem, we have developed more affordable and less expensive burner than regenerative-burners. It is a
recuperative-burner. We have two types of recuperative-burners and their amounts of combustion are 58kW and
145kW. Their cost-effectiveness is superior in a furnace at 1,000 degree Celsius or less.
Development concepts of the recuperative-burner are the following four points.
1. High efficiency: combustion air temperature is 500 degree Celsius or more (more than 70% efficiency, 27%
energy-saving rate)
The built-in recuperator supplies high-temperature preheated combustion air.
2.Compact: with the built-in heat exchanger, users of this burner don’t need the equipment such as a separated
recuperator, hot air ducts, or exhaust ducts.
3.Low NOx: Emission level is 50ppm or less in furnace internal temperature 1,000 degree Celsius (O2 = 11%
equivalent)
The self-circulation of exhaust gas and the diffusion combustion method in the furnace realizes low NOx.
4.High-speed flame: the preheated combustion air flow rate is about 80 m/sec
The high-speed exhaust gas is stirring the furnace and contributes to the improvement of the temperature distribution.
In these burner developments, the simulation technique was used in the design of the heat exchanger, and 3D printing
technique was used to fabricate the prototype. These techniques have contributed to the reduction of the number of
times of manufacturing prototype and the prototype production period.
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In recent years, cost-cutting and improving workability of pipes have been achieved by using plastics for gas and
hot-water. Such plastic pipes, however, are required to have longer-term durability along with the popularization of
household co-generation systems, even in unforgiving environments. In general, physical properties, such as the
hardening of polyolefin as typified by polyethylene, are changed by the effects of ions from metallic joints, chlorine
contained in the water, heat, and flux. Chemical changes such as crystallization or oxidation also occur in the process.
As a result, the life of the pipes is shortened. Development of high-durability pipes, focusing on these problems, would
give pipes a longer life.
On the other hand, polysilane, developed by Osaka Gas group, is a polymer with silicon atoms (Si) as the main chain
and organic substituents such as alkyl or aryl group as the side chain. It has been actively studied due to combination of
both characteristics of inorganic and organic polymers, with optical reactivity, semiconductivity, and thermal resistance
derived from its main chain framework, and solvent solubility and formability derived from its organic substituent of side
chain. In this study, we focused on the above properties, and have tried to add polysilane to polyethylene hot water pipes
to improve durability by improving repellency and lowering phase separation of its crystal and amorphous parts.
Polyethylene test pieces with 0.0, 0.3, 1.0 and 3.0 wt% of polysilane (Mw = 520, Mn = 430) were made by mold injection.
We studied the oxidative degradation conditions and the additive amount-dependent mechanical characteristics. After
accelerated deterioration by thermal loading and immersion in metal ion water, our results showed that yield strength
was increased for all test pieces with and without polysilane, while breaking elongation was less for pure polyethylene,
keeping or increase for polysilane pieces. Using EPMA and FT-IR, we found that the process of oxidation was
suppressed in those pipes with polysilane, as was oxidative degradation. These results suggest that polysilane can
increase durability for metal ion or oxidative degradation of polyethylene pipes made by mold injection. Now, we shall give
in-depth consideration to mechanisms for improving durability, and have been conducting endurance tests for
polyethylene pipes with and without polysilane made by extrusion molding, including internal pressure creep. These tests
will also be presented today.
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The import of &lt;b&gt;LNG&lt;/b&gt; by means of re gasification terminals is an important element needed to meet the
current and the future energy demand globally. Over the past decade, the global LNG industry has grown rapidly both in
terms of liquefaction and re gasification capacity. Almost 70 LNG re gasification terminals are now operating in 21
countries worldwide, nearly 20 more are under construction, and approx 30 more have been proposed. The costs,
supply reliability and process safety are the key issues for the gas supply in the future. The demand on gas supply costs
requires continuous efforts at optimizing the LNG supply chain efficiency and enhanced utilization of the available energy.
The current research is undertaken as part of an industry focused PhD program. The research is to study the current
technology position on LNG re gasification and identify new opportunities for optimization and utilization of cold
(cryogenic) energy. The proposed study will be techno economic in nature.
The purpose of this poster is to summarise the currently operating/ under construction LNG re gasification terminals,
golobally, in terms of the technologies employed/selected vs. the locational parameters, LNG quality and utilization of
cold (cryogenic) energy. This poster is part o the first paper expected to be released during 2014.
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Durability of O-ring rubber seals to hot water containing residual chlorine for appliances
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O-ring rubber seals are widely used for hot water pipes of various kinds of residential gas appliances. Their degradation
such as cracking and carbon black bleed-out is caused by heat damage and chemical reaction due to the residual
chlorine in water, and it has been one of the most important concerns. There are many kinds of O-ring rubber seals in
terms of the polymer material, the filler and the crosslinking types, and the way of the degradation differs depending on
them. Therefore their effect on the degradation of O-ring rubber seals investigated in this study.
The tests were conducted using eight kinds of commercial O-rings with the same size. The six of them were made of
ethylene propylene diene rubber, EPDM, and the rest were made of fluorocarbon rubber, FKM. The compression set,
the weight and the compressive load-displacement were measured after the accelerated aging in hot water with and
without chlorine.
The result of the compression set measurements showed that the obvious degradation was not observed until 10,000
hours for all of the eight O-rings, and that the chlorine effect was not observed either. On the other hand, it was shown
that the weight and the compressive load of the three EPDM O-rings with the carbon black were decreased under the
chlorine water aged condition. This is thought to be caused by the carbon black bleed-out and the oxidation due to the
chlorine existence. In addition, the weight and the compressive load of the FKM O-rings with the polyol-crosslinked
structure and the carbon black were decreased not depending on the chlorine existence. This is thought to be caused
by the moisture absorption of the acid acceptor.
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The natural gas industry has long understood the advantages associated with plastic piping materials. In addition to
being easier to handle and join, plastic piping materials eliminate the need for long-term corrosion control and the
associated costs. Since the mid-1990’s, there has been an on-going effort to utilize the plastic piping system at higher
operating pressures. The Department of Transportation Pipeline and Hazardous Materials Safety Administration
(PHMSA) has amended the Federal Code to allow the use of the PE materials at increased pressures up to 125 psig.
Concurrently, the industry has also sponsored research into new materials that can operate at pressures up to 250 psig
while maintaining the overall benefits of plastic piping materials – Polyamide 11 and 12 (PA11 and PA12).
In order to be proactive, GTI initiated a comprehensive research program to validate the feasibility for the use of
Polyamide materials in high pressure gas distribution applications through comprehensive laboratory testing and field
experiments. The results of this research program demonstrated that these materials are very promising candidate
materials for high pressure gas distribution applications.
Based on the success of the laboratory testing and “backyard” field experiments, several PA11 and PA12 installations
were installed in the public right of way on a natural gas system.
This paper presents an overview of the numerous polyamide natural gas plastic pipe field installations with operating
pressures up to 250 psig. The overview includes the Special Permit requirements, layout, materials, and operating
pressures, as well as the installation methods employed to complete the installations.

Gas Technology Institute; United States of America; Tel: , dennis.jarnecke@gastechnology.org

Additional file

Extra information

 -

Presentation

Session

UMERIC

Oral presentation

Time

Presentation pref.

  /  /Date

Location



Abstract Registration No: 383

403                     IGRC 2014Conference

383

Komari, Hesam

Temperature Estimation of Reactor Furnaces Thermocouple in Sulfur Recovery Units using Soft Sensors

Shabani, reza

Abstract code

Title of abstract

Author

Co-Author(s)

Topic

Abstract text

Gas production

Abstract no.

Reactor furnaces have an important role in sulfur recovery units of sour gas refineries. Approximately, 54% of sulfur
recovery process is done in reactor furnace. Temperature is the main factor of sulfur production in the reactor and is
the only important parameter in control of reactor. The temperature is measured and controlled by a thermocouple
embedded in the end of reactor that is called Tube sheet. Fluctuations in reactor temperature and acid heated gas flow,
Particles suspended in gas and Permeability of acidic and corrosive gas in the ceramic of thermocouple are the
reasons of thermocouple damage. Damaging of thermocouple make gross differences between the measured and
actual value of temperature and incurred large economical costs by shut downing the unit. In this paper, by proposing
the soft sensor methodology and using the inlet parameters of reactor such as flow, temperature and pressure of air
and acid gas, the temperature of reactor corresponding to thermocouple is estimated to avoid the undesirable unit shut
down due to thermocouple damages. The proposed method has been investigated on Khangiran sour gas refinery in
Iran .The resulting performances show the successful and promising capabilities of the proposed algorithm.
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Osaka Gas commercialized the world’s first polymer electrolyte fuel cell system in 2009. In 2012, the company
commercialized a solid oxide fuel cell system and by October 2013, cumulative sales of these systems had topped
20,000 units. However, the complex structure of fuel cell systems can make it difficult to locate the fault in the event of a
breakdown, and if such systems are to be more widely disseminated, the development of a method of fault diagnosis
that allows easy location of faults without requiring a high level of specialist knowledge is desirable.
 Unlike other gas equipment, diagnosing faults in fuel cell systems involves acquiring operation data, including
temperature, pressure, flow rate, etc, at various points within the fuel cell system, and analyzing those data in order to
locate the fault. For this reason, Osaka Gas holds a large volume of operating trend data acquired in the course of
responding to faults in systems already in use.
 For the failure of polymer electrolyte fuel cell systems, we aim at development of the tool which can carry out automatic
diagnosis of the parts which should be replaced by extracting the characteristic trends of the measurement data before
and behind failure and operational aspect for each failure case whose mechanism is known. This report describes
Osaka Gas’s efforts about the tool development.
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In recent years, though the quality of natural gas becomes more diversified, the supplied city gas is required to be
strictly managed in accordance with the advanced gas appliance. Under the circumstances, the quantification
technology of ppb level content of ultratrace impurities is getting more and more important. Especially, the quantitative
analysis of sulfur compounds is required more often, such as the management odor concentration, detecting gas
leakage and lifetime prediction of desulfurizing agents and catalysts of hydrogen generator systems and fuel cell
systems. However, the conventional analytical method is limited over tens of ppb level for the limit of the quantification
(LOQ). Therefore, we developed a new measurement technique of 1.0 ppb LOQ for sulfur compounds in natural gas,
which corresponds to the concentration level required in the reforming catalyst evaluation of the hydrogen generator.
We employed the pre-concentration technique with GC/SCD, while tert-butyl mercaptan (TBM), dimethyl sulfide (DMS),
hydrogen sulfide (H&lt;sub&gt;2&lt;/sub&gt;S) and carbonyl sulfide (COS) were assumed as sulfur compounds.
By choosing a proper boiling point, the sulfur compounds in the sample gas are concentrated by the cooled trap column
and the hydrocarbons are disposed without condensed. Since the boiling point of COS is close to that of propane, the
most difficult part of this development was to obtain the unique separation condition.
After optimizing the trap temperature and the sample gas flow rate, we found out the unique condition, which can
sufficiently separate COS from propane. COS could be detected with the good peak shape, and the limits of detection
(LOD) and quantification (LOQ) were 0.1 ppb and 1.0ppb respectively. Moreover, it was found that, under the unique
condition, TBM, DMS and H&lt;sub&gt;2&lt;/sub&gt;S could be simultaneously analyzed with the same combination of
LOD and LOQ.
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Since the Great East Japan Earthquake, the Japanese government has considered the utilization of the best mix of
energy sources, based on the experience of the Fukushima Daiichi nuclear accident, and planned blackouts to avoid
power shortages. The improvement of so-called “3E+S” conditions, namely, economy, environment, energy security, and
safety, is required for an energy system. The installation of natural gas systems such as on-site combined heat and
power (CHP), fuel cells, and gas engine-driven heat pumps can contribute to the improvement of “3E+S”. An evaluation
of the whole energy system including the gas-powered technologies and the grid power system will offer significant
information to the gas industry and facilitate the government’s discussion.
Additionally, a deregulation has been planned in all sectors of the electric power industry in Japan, in effect from 2016.
Gas companies will retail not only natural gas but also electricity in the near future. After the deregulation, the gas
companies should evaluate the whole energy system, including the gas systems and the grid power system, and utilize
their own best mix of energy supply.
Based on this background, we evaluated the effect of installing the gas systems on grid power in terms of investment
and operation costs by using the Electric Load Curve Estimation Model and the Grid Power Supply Simulation Model.
For this purpose, it was necessary to calculate the daily electric load curves of grid power both with and without the gas
systems. Because the gas systems vary a great deal depending on each sector such as residential, commercial, and
industrial, we calculated the load curve for each sector and combined these load curves for drawing the total load
curve. Although a large number of studies have been performed on the daily electric load curve of an individual
customer, little is known about the total daily electric load curve of an area including various sectors. Hence, in this
study we have developed an original Electric Load Curve Estimation Model which can calculate the daily electric load
curves for each sector and the cumulative daily electric load curve. We subsequently used the total daily electric load
curve as the input data for the Grid Power Supply Simulation Model, which enabled us to calculate the investment and
operation costs for electricity supply. Thus, we could compare these costs with and without the gas systems.
In this work, we carried out a case study that focused on the Tokyo metropolitan area. The calculations indicate that the
energy supply system, including the gas systems, can hold down the total investment and operation costs. Especially,
on-site CHP can be economically competitive in the case where nuclear power plants are out of service. These results
lead to the conclusion that an energy supply system including natural-gas fuel-based on-site technologies is more
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Carbon dioxide as one of the important impurity of natural gas and also combustion product of has negative
environmental effects. In this study, a comparison of membrane and conventional absorber for carbon dioxide removal
using promoted hot potassium carbonate has been carried out. The conventional absorber is a split-flow packed
column absorber while the membrane absorber is a hollow fiber membrane contactor (HFMC). The liquid absorbent and
all input operating conditions are identical for both systems. In the membrane absorber, the axial and radial diffusion are
considered in the tube side. The model of this absorber assumes non-wetted mode in a HFMC. This mathematical
model has been validated with the experimental data obtained from literature. As demonstrated, the
CO&lt;sub&gt;2&lt;/sub&gt; absorption rate of HFMC increase very well relative to that conventional split flow absorber
(CSFA). The simulation results revealed that CO&lt;sub&gt;2&lt;/sub&gt; removal enhance by increasing liquid flow rate,
number of fibers, temperature and liquid split fraction. However, increasing gas flow reduces CO&lt;sub&gt;2&lt;/sub&gt;
removal due to decreasing the contact time. The results show that DEA concentration has not significant effect on
CO&lt;sub&gt;2&lt;/sub&gt; absorption. It is observed that in the case of chemical absorption, removal efficiency is
higher than that of physical absorption. Also comparison of co- and counter-current operation modes for a HFMC when
the gas and liquid phase flow in the shell and tube side shows that the counter-current operation mode has better
performance respect to co-current flow. In addition, it is observed when gas and liquid phases pass through the tube
and shell sides respectively, due to increasing the contact surface in the liquid phase, the CO&lt;sub&gt;2&lt;/sub&gt;
extraction will occur with higher efficiency than the case of gas flow in the shell.
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Variaty in the industrial controllers manufactures with respect to domestic and commercial digital systems, and also
unavoidable need of using different vendors manufactures in a giant factory of oil, gas and petrochemical industry, lead
to evident diversity between existing control and monitoring systems in the plant. Due to the high value and strategic
products of these factories, one of the most important defined policies for them is sustainable production while safety
cautions considered.
Monitoring systems have a major role in operating conditions, so their availability, security and ease of use are essential.
Varity of different manufacturer products features in this field, and also cost consuming of frequent upgrading and
purchasing new versions of these softwares, make the efforts on providing more features for them by means of
secondary tools that are available in the operating system, inevitable. Also for optimal use of available resources and
also the decrease maintenance difficulties, designing a practical guideline is necessary.
 In this paper a new unique comprehensive instruction with the capability of easy implementation and enhanced security
level, for initial monitoring software configuration, is presented. Inherent human machine interfaces' software
specifications and enhanced settings of operating system are taking into account to design suggested instruction.
Beside affords in assimilating and optimizing existed security methods, in each step of mentioned procedure multiple
critical aspects of industrial monitoring systems in which they differ from general purposed computers, are considered.
Mechanisms proposed in the designed guidelines, will follow simplified troubleshooting and maintenance and cover up
resulted disadvantages in case of using ordinary methods which are applicable in general purposed computers for
increasing security level in industrial systems. Moreover this approach prevents virus attacks and system defects,
caused by illegal use of unauthorized people and limit user access. Mentioned method is applied and successfully tested
on sample cases with WinCC or CIMplicity monitoring software and Microsoft Windows as operating system.
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Incident analysis and learning from its consequences are essentials in safety studies. The purposes of this study are
selection of the most appropriate method for incident investigation, identification of main causes of incidents in National
Iranian Gas Company (NIGC) during the last 10 years and representing suggestions to decrease, even prevent
accidents.
By investigating and evaluating different incident analysis methods, Tripod-Beta was selected as the best and
appropriate technique. After screening the incidents, selected ones were analyzed by mentioned method.
Incident analysis represented gas leakage (36.56%), falling (11.33%) and vehicle accident (11%) as the highest
frequency incidents in National Iranian Gas Company.
The most important latent failures, preconditions and active failures of incidents respectively are work without
permission, lack of code of practice, insufficient supervision to provide safe condition.
Suggestions of this study are improvement of permission systems in NIGC, re-engineering of code of practices and
performance methods, continuous improvement of safety culture of managers.
Keywords: incident, safety, Tripod-Beta
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Since the Great East Japan Earthquake, the demand for stable energy of ordinary homes, offices, factories and
especially the public facilities, such as hospitals and schools, which experienced the great disaster, has increased more
than ever. Improving the seismic capacity of an existing gas supply facility established by the old seismic design
standard does not only aimed to ensure the safety of the persons working in the facility at the time of severe earthquake
but also aimed to maintain the functionality of the plant, enabling it to quickly restart its operation after an incident.
Moreover, during the reinforcement works, it is important that the plant operation is not interrupted&lt;i&gt;.&lt;/i&gt;
This new seismic retrofit technique uses a reinforcing steel frame constructed on the outer side of the existing building.
It protects the equipment, piping and electrical instrumentation from a severe earthquake damage. The external steel
frame construction method has a number of advantages.
(1) It’s not necessary to modify the existing structure. Also, there is no need to stop the operation of the facility
temporarily since movement of equipment, piping, and electrical instrumentation cable and control panels are basically
unnecessary.
(2) Although a wall is to be constructed over the steel frame so that its appearance is the same as a newly-constructed
building, the application for a building permit is not necessary since a new roof is not constructed. Therefore, immediate
start of construction is possible.
(3) The first application project in Nerima city gas governor station of Tokyo Gas Corporation was able to accomplish in
a short term of 3 months upon preparation of a detailed construction scheme in cooperation with the facility operators
and builders.
(4) In the high tsunami risk areas, it’s possible to protect from water pressure of the tsunami by external wall made of
reinforced concrete and the watertight design of the fittings .( Nerima city gas governor station is out of the high tsunami
risk areas )
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In Korea, current natural gas trading unit between gas company and customer have been changed to heating value
from volume flowrate since July 2012. When the natural gas trading unit was volume flowrate, the heating value was
constant(10,400 kcal/Nm&lt;sup&gt;3&lt;/sup&gt;). By the way, if the natural gas trading unit is changed to heating value,
this could be varied in the certain range. According to this situation, heating value of natural gas can be varied in the
range of 9,800 ~ 10,600 kcal/Nm&lt;sup&gt;3&lt;/sup&gt; in Korea(2012. 7 ~ 2014. 12 : 10,000~10,600
kcal/Nm&lt;sup&gt;3&lt;/sup&gt;, 2015. 1 ~ : 9,800 ~ 10,600 kcal/Nm&lt;sup&gt;3&lt;/sup&gt;)
In this aspect, the change of heating value will causes the variation of the air/fuel ratio and Wobbe index in combustion
system and this will affects on many parameters like combustion stability, thermal efficiency and power, etc.
Therefore, it had been performed to study the gas interchangeability of whole natural gas utilization equipment regarding
the variation of heating value. The whole natural gas utilization equipment were grouped by residential, commercial,
industry and natural gas vechicle area.
 Conclusion
- There are no problems in changing the range of HHV in the field of residential and commercial area.
- In the industrial field, to extending the range of HHV is needed the option that is auto control system to maintain the
target temperature and atmosphere constituents in the heat treatment furnace. Temperature control system has been
widely disseminated in the industrial field, but the control system of the atmosphere constituents, i.e. air/fuel ratio
controller, in heat treatment furnace has not been widely disseminated and the control range is relatively narrow to cover
the HHV range. Therefore, it is necessary to extend the HHV range of natural gas to 9,800~10,600 that control system
will have to disseminate widely and is tuned in to 10,200.
- Gas engine(GHP, CHP) has the problem of performance in &lt; 10,000, so that engine remapping (board changing or
retuning) will be conducted by the system manufacturers.
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TiO&lt;sub&gt;2&lt;/sub&gt;-based catalysts have been commercially used on large scale. These catalysts attracted
much interest in sulfur recovery process because of exceptional activity for total hydrolysis of COS and
CS&lt;sub&gt;2&lt;/sub&gt; at low temperatures and highest space velocities. Therefore, Titania catalysts features
outstanding Claus activity and longest service life. The major improvement is made through an economical way to
produce a shaped catalyst from a selected raw material.
The selection of raw materials has a great influence on the catalytic properties of an industrial catalyst. Two different
types of raw materials were chosen. These raw materials were synthesized by flame hydrolysis of
TiCl&lt;sub&gt;4&lt;/sub&gt; or precipitation of Ti (SO&lt;sub&gt;4&lt;/sub&gt;)&lt;sub&gt;2&lt;/sub&gt;. Catalysts were
manufactured by extrusion method. Their influence on catalytically important parameters such as bulk density, surface
area, pore volume, pore size distribution, crush strength and attrition resistance, activity were discussed. Also,
comparisons of extruded fumed and precipitated TiO&lt;sub&gt;2&lt;/sub&gt; were analyzed by x-ray diffraction patterns,
scanning and transmission electron micrographs.
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Increasing demand for natural gas during cold months has forced gas companies to store excess gas into the porous
rock formations in summer. This artificial reserves known as underground gas storage (UGS) brings more flexibility to
the natural gas provider companies to have enough gas available for peak customer demand. An important parameter
that controls the feasibility of any UGS project is the time needed to inject the gas for the storage preparation. This
would clearly affect the withdrawal-injection cycles for different gas injection rates which requires an optimum injection
rate based on the rock and storage properties especially the maximum pressure for the caprock stability.
The purpose of this work is to examine a case study to find the optimum injection rate, i.e., the rate by which as much
gas as possible is injected into the field with the highest bottom hole pressure that is secure. Moreover, this optimum
injection rate must be constant during the preparation’s period. Optimum injection rate is a function of reservoir
properties like vertical/horizontal permeability ratio (k&lt;sub&gt;v&lt;/sub&gt;/k&lt;sub&gt;H&lt;/sub&gt;), skin factor,
horizontal permeability and the well perforation’s locations. Sensitivity analysis was performed using fluid flow simulation
technique.
The results show that horizontal permeability is the most dominant parameter on the amount of optimum injection rate,
while the amount of k&lt;sub&gt;v&lt;/sub&gt;/k&lt;sub&gt;H&lt;/sub&gt; has the least effect. The perforation’s locations
has a linear relationship in a way that the summation of optimum injection rates measured for each perforated layer is
approximately equal to the optimum injection rate found for fully perforated case. Skin factor was found to be the
intermediate pertinent parameter; however when skin factor is in negative ranges, it leads to higher injection rate. The
results show that only one well with negative skin can inject as much gas as several wells that reduces costs of drilling
for new wells.
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We have accomplished the dissemination project for residential fuel cell last five years. We successfully developed the
1kW fuel cell systems and deployed more than 1,000 distributed units. We successfully accomplished large-scale
demonstration test project for residential fuel cell systems to reduce costs to levels acceptable for wide scale use.
The initial cost of one hundred thirty thousand dollars per unit was reduced forty thousand dollars. We standardized the
system so that we can concentrate our effort on solving the obstacles in fuel cell commercialization. So we fixed the
power as 1kW and load change between 500-1000W.
To expand the market and diversify the kind of fuel cell systems, the main components of 5Kw high temperature PEM
fuel cell systems have developed including stack, reformer and the prototype system has tested. KOGAS developed
and tested the performance evaluation of natural gas based steam reformer with special attention on the operating
conditions of 1-5Kw stationary fuel cell systems.
In this study, experimental measuring device was setup to evaluate the performance of fuel cell systems for 1-5kW
PEMFC. The objective of the study is to investigate the dependence of the performance such as fuel cell system
efficiency on the operation conditions such as inflowing mixed gas ratio and various type of reformer and stacks.
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The tight gas reservoir in the “Hamra Quartzites” Formation of the Algerian “Rhourde Nouss” Field is known as one the
most complicated reservoirs to drill and to develop. Characterized by poor petrophysical parameters, an intense
tectonic history and a non-typical diagenesis, only natural fractures can insure entrapment and drainage of a rich gas,
the optimization of the production in these kind of tight gas reservoirs comes through a better knowledge of natural
fractures and its networks.
The first drilled wells in “Hamra Quartzites” formation located in Rhourde Nouss region didn’t give satisfying results; the
successful use of hydraulic fracturation in only one well was a driver to search for new techniques to develop tight gas
without additional stimulations.
The fractures corridors interpreted by 3D seismic have been propagated according to “the Fractals theory” in order to
build and perform a numerical model of natural fractures, this model had to respect the tectonic conceptual model based
on “Riedel” methodology. This fractal model has been tested on a slented well, which confirmed the existence of fracture
corridors as simulated by fractals and the good results of the well test were enthusiastic to continue the experience
because no hydraulic fracturing or acidizing have been used.
The fracture network was modified in the model after the drilling of each well; every 5 wells a “hidden well exercise” had
to be performed in order to get the fracture network more accurate.
11 from the 13 wells drilled thanks to this technique have been tested positively and were in conformity with the final
fracture model thanks to a “case by case philosophy” and an enormous number of model versions, because every
structural bloc has its proper version of propagation.
This complicated and advanced technique was a success to drill and develop tight gas reservoirs in Algeria and for the
1&lt;sup&gt;st&lt;/sup&gt; time in the world with the fractal methodology.
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The classic gas flow control to burners in a refinery heater is generally based on a basic cascade TIC - FIC, this control
is limited if we want to achieve high performance by reducing fuel flow and NOx emissions, in consequence.
 we propose in this work a new control strategy based on a feed forward approach to integrate all unit parameters that
influence the feed temperature output, using interaction between all those parameters upstream of feed heater input, we
calculate a feed forward to a TIC controller ( temperature controller ) , the final target is heater gas consumption
reduction .
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As an example of traditional Japanese food cultures, there is "IRORI (Japanese sunken hearth)".
People would surround the flame generated from firewood or charcoals. Sometimes they would broil foodstuff or make a
casserole in winter.
Now this culture is also spreading into restaurants. Cooktops are installed in the center of the tables so that people can
have meals with families and friends. The fuel was mostly natural gas.
With easy care, electric cooktops (Induction Heating type) are on the rise these years in business-oriented dining table
cooktop market.
Built-in single-burner gas-cooktops that compete with electric ones.
We have developed a product with unprecedented novel design, easy maintenance as a result of its flattened top plate,
and a safety device unit to achieve the above.
It has the following features:
1. A design that produces a good taste
The flame was lit from the trivets-integrated burner on the stainless-steel flat metal top, and the palatability will be further
brought out.
2. Easy to care
Flatness when not in use has been achieved by the newly developed removable trivets-integrated burner and a pop-up
ignition safety device unit which can be stored in the apparatus.
It’s user-friendly as a table and also easy to care.
3. Safety
A standard cooktop includes a fire extinction safety device, which can shut the gas off automatically when the burner
flame goes out while in use, and a burner installation confirmation safety device, which stops spark-ignition when the
burner or the ignition device is not correctly installed.
Basic design by Kyoto Institute of Technology, production and performance confirmation towards commercialization by
Yamaoka Industrial Corporation and technical cooperation from Osaka Gas have led to the development of this new
product "Full Flat Conro (Gas Cooktop)",
2012 Good Design Award (in JAPAN)
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Factors controlling condensed phase emissions from gas engine fired combined heat and power plant (CHP)
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Fuglsang, Karsten
Jørgensen, Lars
Kristensen, Per G.
Larsen, Kim
Iversen, Bent
Norrby, Thomas
Tang, John

Abstract code

Title of abstract

Author

Co-Author(s)

Topic

Abstract text

Industrial gas utilisation

Abstract no.

Tang, John

As increasing evidence of the effects of fine and ultrafine particles on human health and climate is mounting, greater
focus has been directed to potential sources. Among these, stationary sources with low stack heights that are situated
in or near urban areas, are identified as potentially problematic. This study focuses on one such group of plants, namely
the gas fired Combined Heat and Power (CHP) plants. Recent studies have shown that a relatively high number of fine
and ultra fine particles are emitted from gas fired CHP plants. Since combustion of Natural gas, which for the main part
is methane, is not expected to produce significant numbers of particles, it is expected that the particulate emissions
originate from the engine lubrication oil.
Results will be presented from: 1) A study comparing emissions from gas engines at five different CHP plants 2) An
investigation of the effect of gas engine service (including change of cylinder liners and piston rings) on the emissions 3)
An exploration of the change in emissions as a result of changing the air/fuel mixing ratio and the ignition timing.
Particle number concentrations were measured using an Electric Low Pressure Impactor (ELPI) after a dilution and
drying system. The volatile fraction of the condensed phase was probed using a thermo denuder in front of the ELPI. A
number of gas phase parameters have also been measured for use in the data analysis.
In depth analysis of correlations between engine parameters, gas phase concentration, and particle number and mass
concentrations, show that a number of parameters may be contributing factors with respect to particle emission
abatement. From this analysis, a clear correlation was found between particle number concentrations and measured
NOx level when the NOx production was controlled by changing the engine’s ignition timing. This enables The same
close correlation was not found when NOx production was controlled by changing the air/fuel mixing ratio. The results
also indicated that a large fraction of the particulate emissions from the gas engines are due to semi volatile compounds
that have the potential for re-equilibration and subsequent reaction in the ambient atmosphere.
Due to the recently introduced levy on NO&lt;sub&gt;X&lt;/sub&gt; emissions introduced by the Danish government, a
number of the Danish CHP plants are currently adjusting their gas engines in order to reduce
NO&lt;sub&gt;X&lt;/sub&gt; emissions. This NO&lt;sub&gt;X&lt;/sub&gt; reduction is typically obtained through an
adjustment of engine ignition timing and the air/fuel mixing ratio. The extent to which ignition timing is adjusted is
dependent on the economy, i.e. the engine operation will be adjusted in order to minimize the loss in efficiency. From the
results obtained in this study, it is expected that the ongoing reduction of NO&lt;sub&gt;X&lt;/sub&gt; emissions from gas
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In Japan, two million tons of food garbage is generated annually. However, only 20% of them is recycled as energy or
fertilizer. The Food Recycling Law was enacted in 2001 to promote recycling of food waste and encourage food
industries in their efforts to develop recycling system.
Methane fermentation has been attracting attention as an environmental friendly process for recovering energy from
food waste or waste water. Because biogas is generated through methane fermentation, containing a substantial
methane content of 50–70%, electricity, hot water, and steam can be produced with combined heat and power system
or boiler.
Coffee is one of the most popular beverages worldwide. Approximately ten hundred thousand tons of waste coffee
grounds are annually generated in Japan. It is appropriate that coffee ground is treated by methane fermentation since
coffee ground contains organic substance and it is difficult to incinerate coffee ground alone due to its water content of
~60%.
The objectives of the present study were to investigate the possibility of energy recovery from coffee waste and to
establish coffee waste fermentation process. Biochemical methane potential assay by batch experiment and continuous
experiment by thermophilic anaerobic membrane bioreactor was performed.
In batch experiment, COD degradation rate of coffee waste was 75%, and the methane gas production yield was 290
mlCH&lt;sub&gt;4&lt;/sub&gt;/g-COD. It was revealed that continuous experiment of sole-coffee digestion is unstable
because of deficient of alkalinity production and trace metal. Stable co-digestion of coffee waste with sewage sludge
could be achieved by adding alkalinity. In this condition, 1.93 L-Biogas/L-Reactor/day with methane content of 60.6%
was obtained.
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The wireless communication technology for smart gas meters has been developed by Japanese gas utilities, and it is
composed of 3 main components, WAN Device, U-Bus Air, and ultrasonic gas meters. The two important technologies
used for the system are described in this paper. One is WAN Device to construct the wide area network called
“Pu-NCU”, and the other is Multi-hop and Ad-hoc Mesh Networks called “U-Bus Air”.The meter reading system based
on PSTN has been installed in Japan since 1987, and it is quite reliable. However, as the Internet infrastructure and
cell-phones spread, the number of the conventional telephone line users has decreased significantly, and it makes
difficult for Japanese gas utilities to continue to provide the AMR service. To solve these problems, the three Japanese
major city gas utilities have developed the new gas metering system in cooperation with the representative institute of
the LP gas industry (KHK), the wireless communication equipment manufacturers, the gas meter the manufacturers
and the telecommunications carrier.The system is based on the low-power consumption communication system, and it
can operate for 10 years by the batteries. A combination of WAN device (Pu-NCU) and U-Bus Air achieved cost
reduction and it can cover wider area.“Pu-NCU” using the PHS network (the cellular standard in Japan) was employed
as the WAN Device, and it was developed with Willcom Co., Ltd, as a wide-area access network linking each
consumer to the center. More than 30,000 units have been installed since 2013.U-Bus Air was employed as the PAN
network, which is used for multi-hop relaying of the metering data from the gas meter outside the WAN service area to
the WAN device. It can save power, and it can construct the highly reliable metering network. PHY layer of U-Bus Air
utilizes IEEE 802.15.4 g/e, the 920-MHz band, and 10 mW output. U-Bus Air has also been installed since FY 2013.We
have been aiming at standardization and international interoperability of the new wireless communication system, which
will lead to the stable supply and the cost reduction of the system. We apply it to Standardization Task Force of Japan
Utility Telemetering Association (JUTA), and U-Bus and U-Bus Air were adopted as the standard. The PHY layer of
U-Bus Air and a part of the MAC layer were also applied to IEEE 802.15.4 g/e, and they were adopted as the standard at
the end of 2011. In addition, the interoperability test of U-Bus Air is being conducted by Wi-SUN Alliance and JUTA.
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Technology improvement in oil and gas industry, make it essential to use new control methods for reducing production
costs and increasing the efficiency and equipment lifetime. Among these new methods, intelligent control systems are
the best and most effective.
Accurate calculation of compressor performance is particularly important but it is hard to overcome because of its
complexity, non-linear nature and variability of actual values. Previous efforts for solving this problem by establishing the
precise mathematical models for the compressor are mostly based on experimental values or experiential formulas,
such as Moore-Greitzer (MG) model. Influencing factors in such a problem are complex and numerous while most
important parameters can only use experimental values and also hard to display by the non-linearity and variability of
actual values. The operating range of centrifugal compressors is usually limited by two unstable phenomena namely
surge and rotating stall. Such unstable phenomena will lead to significant decline of pressure and reduce the working
efficiency of the manufacturing process. Active surge control has showed the ability to significantly extend the operating
range. The traditional PID (Proportional-Integral-Differential) control models have difficulties in tuning regarding these
influencing factors. So it is necessary to use new methods to carry out the simulated training of the compressor.
This study adopts the centrifugal air compressor system in 2nd Refinery of South Pars Gas Complex. The compression
system nature is non-linear and its manufacturing process is changeable, which the traditional PID control method is
difficult to apply. Moreover to expand the control range to full possible range and scenarios, in some cases it is need to
use multiple PID switching control system instead of only one PID controller. This paper presents a solution to this
problem based on classical PID regulator and a new PI fuzzy logic approach. The fuzzy controller is designed to avoid
the surge instability by tuning PID controllers on mentioned compressor unit.
By means of collecting the PLC (Programmable Logic Controller) on-line data, the proposed method is applied to
improve the control system. Mentioned algorithms calculates the best IGV and Anti-Surge PID controllers parameters,
according to process data collected from the compressor, such as temperature, pressure and flow.
To perform this method, at the first step, primary input and output data and parameters of the operation are specified.
Second, real historic data are collected and statistical behaviors of them are calculated. After that desired process
change for such input data are determined. Then mentioned information and sensor data are used to implement and
design the algorithm. Finally, fuzzy algorithm results are analyzed and compared with existing controller. It can be seen
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The purpose of this survey is to perform supplementary refining of SPGC ,4&lt;sup&gt;th&lt;/sup&gt; plant waste water
by 15 m3/h industrial waste which include oil, chemical and sanitarian wastes in order to be reused and also to prevent
environmental pollution(sea) using ultra filtration and reverse osmosis combinatory membrane method.
At present, this amount of output wastewater is being sent to sea by COD=60PPM and TSS=15 PPM which causes sea
pollution and wasting this amount of water, in this research supplementary refining by combinatory membrane method
has been used and the impacts of oil and chemical materials, pressure, temperature and related issues with obstruction
have been studied.
The accomplished research has been done in two different phases: first ultrafiltration and second: reverse osmosis
and, it showed that an effective supplementary refining has been done.
In phase 1, the amount of oil components reduces to 15 PPM and in phase 2, The total removal of petroleum has been
done. Also, suspended solid has been removed by 98%.
The output data received from UF/RO process is compatible with the standards of reusing in different processes in a
sample gas refinery like; fire water, agricultural water, and plant water. Also, sea pollution will be prevented.
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The gas markets are changing very rapidly in the recent years. The change is apparent not only in the geography of gas
supplies (in particular, the outcomes of the shale revolution and changing supply supply flows in / from the North
America). The paradigm change in relation to the international gas markets can also be observed. Europe has taken
decisive steps in order to liberalise their gas trade and the conditions for gas imports. Possibly, North-East Asia will
pursue the steps taken by Europe in liberalising its gas market. The main reason for it would be the desire to achieve
comparable level of prices (which is currently lower in the European market). However, the level of prices cannot be
guaranteed or stirred in the liberalised market. The overall purpose of our current research is to see whether there is 1)
basis for the integration of the regional market and 2) whether the pricing mechanism for gas can be introduced on a
regional level.
The problem that we have encountered while working with the available data on the pricing mechanism (and the core of
this data is available from the IGU, in particular the publications of the PGCB Study Group 2) is the relevance for
domestic price formation for the participation in international gas markets and the policies, which can shape such
participation / relevance. The proposed paper will focus on the gas price formation on a national level and analyse the
ways these mechanisms can influence / are influenced by the international gas market pricing mechanisms.
The methodology used in the proposed paper is looking at pricing for other types of commodities and impact of market
integration on the balance of pricing mechanisms. This is done within an institutional approach and evaluation of
transaction costs for the participating agents. The institutional approach provides a coherent framework for analysing
how diverse agents behave in the context of specific institutional constraints and incentives. Institutional analysis allows
an understanding that energy relations differ in time and space. Hence, Macro-regional institutional specificities must be
analysed in order to have a comprehensive view of gas trade relations in each of them. Interactions between States;
States and market agents as well as between market agents themselves have a strong impact on contractual and
regulatory practices. Subsequently, regional institutional specificities emerge. Therefore, different regions experience
uneven impact of the trend towards an internationalisation of the gas markets. Gas pricing mechanisms is one of these
mechanisms of interactions. The focus of the proposed paper is the Asian Pacific gas market and will include the
analysis of domestic gas pricing practices in the countries of this region.
The outcomes include a new approach to regional gas pricing stemming from national pricing for gas. The resulting
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In pervasive computing environments, humans are operating freely; without realizing the hidden objects and devices in
the environment. Because of having expensive equipment and also presence of malicious in gas pipeline’s
environments, these can be considered part of pervasive computing environments. In this article, we have tried to
communicate between the gas industry and security (one of the most challenging topics in computer engineering) in
pervasive computing environments and improve the current security to the gas industry and gas pipeline’s environment.
In this paper, important factors have investigated in pervasive computing environments in gas pipelines and have
presented practical solutions. In fact, this article is based on the making intelligent environment by using pervasive
computing environment’s principle.
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Sulfur in gas come from two different origins:
Sulfur present originally in gas
Sulfur coming from odorant
To prevent impacts on infrastructures, end-users equipment and environment, maximum content of sulfur is specified.
The Technical Committees of the CEN (TC 234 WG 11 and TC 408) are working on natural gas and biomethane quality
standards. The current version of the gas quality standard produced by CEN TC 234, whose sulfur specification will be
applicable to biomethane, is expressed as follow:
Total Sulfur : below 20 mgS/Nm&lt;sup&gt;3&lt;/sup&gt;
Mercaptans : below 6 mgS/Nm&lt;sup&gt;3&lt;/sup&gt;
H&lt;sub&gt;2&lt;/sub&gt;S and COS : below 5 mgS/Nm&lt;sup&gt;3&lt;/sup&gt;
Usually the quantification of total sulfur is realized with gas chromatograph coupled to specific detector
(FPD-&lt;i&gt;flame photometric detector&lt;/i&gt; or PFPD-&lt;i&gt;pulsed flame photometric detector&lt;/i&gt;). These
appliances give acceptable results and robust measures, but they required qualified staff and are quite expensive. With
the increase of biomethane injection points on the network, the analytical follow-up of biomethane quality can become
complex. Mercaptans can indeed be produced by waste anaerobic degradation in the digester and thus be present in
biomethane. The analysis of mercaptans with a simple and less expensive analyzer is quite challenging. GDF
SUEZ-CRIGEN has developed a simple and easy-to-use mercaptans analysis by micro-TCD (&lt;i&gt;thermal
conductivity detector&lt;/i&gt;)- gas chromatography.
The new method allows the analysis of mercaptans for the biomethane. Its performances in terms of repeatability,
detection and quantification thresholds will be discussed and compared with existing equipment.
&lt;i&gt;Keywords:&lt;/i&gt; mercaptans analysis, gas chromatography; biomethane
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This paper presents an analysis based on chemical kinetics of the ignition process chemistry of each component of
natural gas, methane (CH&lt;sub&gt;4&lt;/sub&gt;), ethane (C&lt;sub&gt;2&lt;/sub&gt;H&lt;sub&gt;6&lt;/sub&gt;),
propane (C&lt;sub&gt;3&lt;/sub&gt;H&lt;sub&gt;8&lt;/sub&gt;), n-butane
(&lt;i&gt;n&lt;/i&gt;-C&lt;sub&gt;4&lt;/sub&gt;H&lt;sub&gt;10&lt;/sub&gt;) and isobutane
(&lt;i&gt;i&lt;/i&gt;-C&lt;sub&gt;4&lt;/sub&gt;H&lt;sub&gt;10&lt;/sub&gt;), and revealed unknown ignition characteristics of
those small alkanes. Furthermore, a fuel design concept which optimizes a methane-based blend was proposed with a
view to reducing cycle-to-cycle variation and expanding operating range of homogeneous charge compression ignition
(HCCI) engines.
Using the chemical kinetic computation, zero-dimensional calculations for the ignition of a mixture of a single-component
fuel (CH&lt;sub&gt;4&lt;/sub&gt;, C&lt;sub&gt;2&lt;/sub&gt;H&lt;sub&gt;6&lt;/sub&gt;,
C&lt;sub&gt;3&lt;/sub&gt;H&lt;sub&gt;8&lt;/sub&gt;,
&lt;i&gt;n&lt;/i&gt;-C&lt;sub&gt;4&lt;/sub&gt;H&lt;sub&gt;10&lt;/sub&gt; or
&lt;i&gt;i&lt;/i&gt;-C&lt;sub&gt;4&lt;/sub&gt;H&lt;sub&gt;10&lt;/sub&gt;) and air in an adiabatic closed constant-volume
vessel were carried out. The differences in the dependence of ignition delay time on initial temperature and the profile of
heat release rate during ignition delay time were determined, and the chemical kinetic factors affecting these differences
were analyzed. According to the computational results, C&lt;sub&gt;2&lt;/sub&gt;H&lt;sub&gt;6&lt;/sub&gt; exhibits a long
ignition delay time, close to that of CH&lt;sub&gt;4&lt;/sub&gt;, when the initial temperature is below 800 K, but a short
ignition delay time, close to those of C&lt;sub&gt;3&lt;/sub&gt;H&lt;sub&gt;8&lt;/sub&gt;,
n-C&lt;sub&gt;4&lt;/sub&gt;H&lt;sub&gt;10&lt;/sub&gt; and i-C&lt;sub&gt;4&lt;/sub&gt;H&lt;sub&gt;10&lt;/sub&gt;, when
the initial temperature is above 1100 K meaning that the ignition delay time of
C&lt;sub&gt;2&lt;/sub&gt;H&lt;sub&gt;6&lt;/sub&gt; is characterized with a higher apparent activation energy than those
of the other components. C&lt;sub&gt;2&lt;/sub&gt;H&lt;sub&gt;6&lt;/sub&gt; also indicates a lower heat release rate
than those of the other components during the early stage of the ignition process, but a higher heat release rate during
the late stage of the ignition process. These aspects of the ignition process of
C&lt;sub&gt;2&lt;/sub&gt;H&lt;sub&gt;6&lt;/sub&gt; were discussed from the chemical kinetic point of view. These are
shortly and essentially because in case of C&lt;sub&gt;2&lt;/sub&gt;H&lt;sub&gt;6&lt;/sub&gt;, all of the fuel series
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After 3.11, the Great East Japan Earthquake, power supply in Japan became tight due to the accident of a nuclear
power plant. The concern over the demand-side management of energy has risen for balancing between supply and
demand of energy. To control the energy demands for home appliances, the government promotes installing
HEMS(Home Energy Management System) into each house. The problem seems to lie in the fact that each of the
makers adopts different communication media and protocols. In Japan, the middle-ware called "ECHONET Lite" was
adopted as the standardized HAN(Home Area Networks) interface to realize the universal-connection of home
appliances made by different makers. The government, Ministry of Economy, Trade and Industry, designated the key
devices for Smart Houses. They are Photovoltaic generations, storage batteries, air conditioners, smart meters,
EV/PHVs, fuel cells, and water heaters.
Tokyo Gas Co. accelerates the spread of fuel cells named "ENE FARM" which can contribute to the reduction of the
power demand. And also, we are testing the contents of HEMS, for example, showing energy consumption, the advice
for saving energy, ranking of consumers, and central control. There has been little study conducted concerning the
effectiveness of cooperation between a fuel cells and HEMS. We achieved the first release of devices to connect fuel
cells "ENE FARM" to HEMS. In this paper, we introduce the activities of Tokyo Gas Co. on the development of HEMS
and the devices with ECHONET Lite for gas appliances.
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&lt;b&gt;Background and Purpose&lt;/b&gt;
Oxygen is widely utilized in industry and other fields, and the demand for oxygen is expected to expand in the future.
According to the statistics, the present oxygen demand in the world is estimated to be about 85 billion m3 per year. The
industrial-scale production of oxygen is at present accomplished by means of cryogenic distillation and pressure swing
adsorption (PSA) methods, the electric power consumption rates of which are 0.32 and 0.4 kWh/Nm3-O2, respectively.
We are currently working on the development of the high temperature (HT-PSA) method, by which we aim for the
electric power consumption rate of 0.2 kWh/Nm3-O2 or less at the 1,000 m3/h operation. With this, we aspire to realize
further energy conservation in various oxygen-consuming industries. And oxy-fuel combustion can improve efficiency of
furnace because the flue gas heat losses are reduced.
&lt;b&gt;Principle of HT-PSA and experiment apparatus&lt;/b&gt;
This technology utilizes PSA, a technique widely employed to separate gases. It uses a perovskite oxide as an
absorbent to both absorb and desorp oxygen by fluctuating the pressure while maintaining the high temperature of the
absorbent at approximately 600 centigrade. Perovskite oxide has a unique crystal structure, and the perovskite oxide
used in this technology captures only oxygen under high temperatures and high oxygen partial pressure, and desorbs
the oxygen when the pressure decreases. Furthermore, the technology enables highly-efficient heat recovery through
the adoption of a heat exchange method which utilizes a regenerator to maintain the temperature of the absorbent at
around 600 centigrade.
We launched this project in 2009, starting from a small column apparatus. The project gradually and steadily grew
bigger, and we next started experiments with a small scale experimental apparatus in 2011 and a bench-scale test in
2012. In 2013, we developed a pilot-scale apparatus with an oxygen generation capacity of 5 m3/h and are now
collecting data.
&lt;b&gt;Perspective&lt;/b&gt;
Following the commencement of commercial operations, we intend to gradually expand its scale, with the aim of
developing a device with an oxygen generation capacity of approximately 10,000 m&lt;sup&gt;3&lt;/sup&gt;N/h. If we are
able to develop a low cost oxygen generation method, we will be able to realize energy conservation through oxygen-rich
combustion, even in areas where it is conventionally not widely used. Furthermore, as this technology is capable of
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1. Introduction
Toho Gas is actively having introduced and developed trenchless construction method in installation and replacement of
gas pipe for the purpose of reduction environmental impact.
In this paper, we introduce the development and introduction two trenchless method in Toho Gas.
2 . Development and Introduction
( 1) Development of trenchless methods that target replacement of ductile cast iron pipe
In the construction of the replacement to the PE pipe, we are actively using the method of inserting a PE pipe to the
inside of steel pipe and high-quality cast iron pipe of existing, while opening up them. On the other hand, in the
replacement from ductile cast iron pipe of the same diameter, there was no method that can be applied, because ductile
cast iron pipe is too strong to be cut open. Therefore, we have developed a new method of construction in collaboration
with Earth Tool Inc. of the United States. This method is intended to pull blade head into the existing pipe to replace the
PE pipe while opening up the existing pipe. Removal and installation of a rod for pulling is automatic and it can be
operated from the ground by a remote controller, the need for workers to enter the pit is reduced, the safety is improved.
At this time we have completed the development of approximate, and we are planning to introduce an experimental to
the fields.
( 2 ) Exterior pipe cutting tool
As described above, we have been actively introduced trenchless method, but the exterior tube is a failure to perform a
new branching connection to the PE pipe inserted in the small-diameter. Cutting and removal of the exterior pipe was a
problem in that there is a risk of damaging the PE pipe interpolated and that it takes a considerable time.
This time, we introduced "Window Cutter method "in PIPE EQUIPMENT SPECIALISTS Inc. of the UK as a new
technology. At the time of introduction, an over-cutting prevention unit was jointly developed with them and mounted on
the machine. Therefore, window opening to the exterior tube without damaging the PE pipe has become possible.
We have completed the open window in 30 minutes to the pipe 4 inches. From September 2013, we started monitoring
construction, and completed new branching connection to the PE pipe at the seven fields by December 2013 and
obtained good results. We plan the sweeping introduction from April 2014 .
3. At the end 
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Continuously updated of monitoring systems as a part of industrial control systems, is an inevitable issue, in order to
provide greater functionality, especially in the area of data analysis and process control, simplifying and reducing the
troubleshooting time and process, and keep their compatibility to other upgraded hardware and software, mostly for the
ones that are getting out of hand during the technology boom of the market. Mentioned issue is essential to ensure
sustainability of digital production, reduce unwanted downtime and also upgrading security to prevent possible attacks.
Several matters in addition to minimizing cost and risk should be considered during upgrading process, such as
reduction of special manufacturer dependency, maximize the compatibility with popular hardware and software and also
plant acceptable Standards.
In this paper, the design and implementation process, considered points and the reasons of monitoring system
upgrading project are presented. The project has been done on 2&lt;sup&gt;nd&lt;/sup&gt; refinery of South Pars Gas
Complex Air Compressors Control Systems, and by using RSview software.
Old monitoring system was based on HDVisu software and transferring data with AllenBradley PLC5 controller by
means of DDE tool implemented in AllenBradley connectivity software namely RSLinx. There is no change license
available for operators and system administrators and also several database system hang cases are occurred.
Moreover the monitoring system operating system was Windows NT while no updated antivirus, restriction and access
level was applied on it for unauthorized persons. Mentioned causes lead the managers to define a project for upgrading
the systems and try to match them with used and accepted monitoring systems standards in the plant.
At the first project step, existing monitoring system capabilities and specifications are gathered. After that they compared
with standards requirements and plant distributed control system templates to recognize its defects. Next step was
analyzing whole control system program and logic charts. In this step all defined tags are gathered and classified in
groups according to their role in process and connectivity to each other. Then the related project templates are
designed and the implementation step performed based on it. Finally new features are added to the monitoring system to
have more efficient process control and also easier and faster maintenance and troubleshooting are designed and
added. These features are like surge and pressure shock first cause, surge and pressure shock related tags trends
and control system status monitoring pages. After all above steps, to verification and test time period of the implemented
project, capability of running on the same system with the old one is added to it.
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Industrial safety is an especially important aspect for Gas industry. Several Gas and oil companies spent a lot of money
and effort to prevent accidents at all levels, from slight incidents to huge disasters.
Best practices suggest continuing check and maintenance all equipments and machines of the gas chain. This
maintenance is a part of the regular cycle, however and based on past events, this could not avoid all potential
problems. Equipments can be a source of a sudden problem and thus generated an unexpected accident.
So, a good idea is to use all historical data to avoid any unexpected potential accident in the future. But how could
equipment problems be expected and how would it worked in gas field?
In this article, we describe our approach to resolve problems and we explain how Information Technology can be
considered as a key to the future safety of gas industry.
All equipments and machines that belong to the gas chain are connected to a digital system control (DCS) that contain
huge quantities of data generated each lap of time. These Data constitute a big and rich database that can store all real
time functional activities of the gas equipments. As a routine work, an operator can read data of equipment and react for
required reasons. All problems are registered in database after they were happened.
Using all historical Data registered in the database, we can use the Data Mining to analyse, extract interesting
knowledge, and predict future states and behaviours. 
The model of association rules is a very useful technique of data mining. Its main objective is to exploit the cumulated
historical data, and detect hidden relations between equipments and their composite pieces in order to extract useful
knowledge.
These new knowledge let us guess future data, and then predict anticipate actions in facts.
For instance, an operator can uses this knowledge to have a future idea of general behaviour or tendency of an
equipment or pieces.
The association rules generates a huge quantity of rules, but we can utilize user's domain understanding (ontology) in
order to filter and target the most useful rules.
For demonstration, we illustrated this approach by a practical case study applied on the security database of
Sonatrach/AVAL Company. An example is given at each step of the method.
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Using enhanced gravity seperation beside demulsifier addition is a common method in Oily Waste Water treatment
packages. For separating oil from the level and various effluents from the bottom of waste water pools, two scrapers
are used in each seperator. In this paper, the process of determination, analysis of occurred failures during the
operation of mentioned scrapers and their rectification by means of software modification, in the second refinery of
South Pars Gas Complex, are presented. Mentioned modificationes caused significant impacts on unit's operation
status and it's availability time by reduction of frequent maintenance necessity. Moreover, according to safety
instructions, emptying the pools and installing scaffold on them are mandatory during maintenance jobs that is really time
consuming. Emphasizing on harmful effects and irreversible loss to environment and human being health in case of any
lag in unit's operation and reduction of maintenance cost and hard working in open area in presence of bad weather
conditions and unpleasant smell, the mentioned modification in this paper is considered as a successfull effort.
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Smart meters and the advanced metering infrastructure attract much attention, which give us practical benefits such as
the visualization of the energy consumption and the carbon dioxide emission reduction. The smart gas metering system
has been developed, and it is composed of 3 main components; WAN device (Pu-NCU), ad-hoc mesh networks
(U-Bus Air), and ultrasonic smart gas meters with the new communication port (U-Bus). This paper describes the
developed smart ultrasonic gas meter, which employed "Repetitive Inverse Transit Time Difference Method."
The smart gas meter has 4 main characteristics; (1) the wide measurement range, (2) the simple design, (3) the low
energy consumption and (4) the safety function.
(1) It can measure the flow rate from 3 to 12,000L/h, which covers a very wide range with a single ultrasonic sensor.
(2) Since the number of the parts was significantly reduced compared to the conventional diaphragm-type gas meter,
the compact system, the weight reduction and the high reliability were achieved, and this led to the reduction of the
transportation and storage cost and the simple design.
(3) It was equipped with the new communication port (U-Bus). It enabled 30 times faster transmission of data compared
to the conventional communication interface (300bps A-line), and it reduced the energy consumption, which extended
the battery life-time to 10 years. Furthermore since the packet communication was employed, it can make the diverse
configuration of WANs and PANs with the wireless WAN devices, the ad-hoc mesh network devices and so on, and it
has a potential to give new services such as the control of appliances.
(4) It was equipped the microcomputer, the seismic sensor, the pressure sensor, and the stepping motor driven valve.
It enabled several safety functions; the shutdown of the gas supply by the detection of earthquakes, low/high pressure
and abnormal gas flow possibly by dangerous gas leaks. Especially, flow monitoring function is improved.
The ultrasonic smart gas meter has been installed for more than 300 thousand customers since 2005. In the next
development, the number of the electronic parts, by which high durability and reliability are achieved, will be reduced by
the electronic components module, which will lead to cost reduction. Furthermore the newly equipped acceleration
sensor will improve the flexibility in the installation direction compared to the conventional diaphragm type.

Tokyo Gas; Japan; Tel: , oowaku@tokyo-gas.co.jp

Additional file

Extra information

 -

Presentation

Session

UMERIC

Poster presentation

Time

Presentation pref.

  /  /Date

Location



Abstract Registration No: 416

403                     IGRC 2014Conference

416

Seko, Yusuke

Analytical method for seismic performance of gas distribution pipelines renovated by the hose lining method

Mitsuya, Masaki
Sakanoue, Takashi
Motohashi, Hiroyuki

Abstract code

Title of abstract

Author

Co-Author(s)

Topic

Abstract text

Gas transmission and distribution

Abstract no.

Pipelines buried in seismically active regions may suffer damages from ground deformation caused by large
earthquakes. Therefore, city gas companies in Japan have been taking measures to protect their pipelines against
large earthquakes. The hose lining method is one of the best improvement techniques to prevent leakage from the
existing distribution pipelines with low seismic performance, which can renovate them without the excavation. When
Southern Hyogo earthquake happened in 1995, no leakage was observed from the distribution pipelines renovated by
the hose lining, but there is not sufficient quantitative evaluation for the hose lining method.
In order to assess the leakage limit of the hose-lined pipe against seismic ground motions, the leakage mode and the
joint expansion were investigated using the experimental and analytical methods. In this study, we assumed the following
two leakage modes; one is the fracture of the seal hose caused by the excess tension load generated on the seal hose
(Mode-A), and the other is the separation of the seal hose fastened by the O-ring and the metallic ring at the end of the
pipe after the seal hose peels off the pipe in between (Mode -B).
Three full-scale tensile experiments were conducted under the same conditions. Two steel pipes with the diameter of
165.2mm were jointed and lined with the seal hose, and it was tensioned at the speed of 10 mm/min toward the axial
direction under 0.3 MPa inner pressure. Almost the same results were obtained for all of the conditions, the leakage
mode was Mode-B, and the joint expansion was approximately 210mm.
The leakage limit of the hose lined pipe was predicted by the conventional analytical method proposed by Sato.
However, the calculated results showed that the leakage mode was Mode-A, and that the joint expansion was
approximately 60mm. This is thought to be because the conventional method overestimated the tensile load generated
on the seal hose.
Then we proposed a new analytical method by the improvements of the four factors used in predicting the leakage limit
of the hose lined pipe. The results obtained by the new method showed that the leakage mode was Mode-B, and that
the joint expansion was approximately 210mm. Since both of the results of the leakage mode and the joint expansion by
the analytical method were in good agreement with those from the experiments, the new method is confirmed to be the
reliable method to predict the leakage limit of the hose-lined pipe.
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Continuous upgrading of monitoring system as a major part of industrial control systems to implement more capabilities
especially in control and data analysis, simplify and reduction of troubleshooting and maintenance time and being match
with recently manufactured hardwares as a result of fast digital system technology development, to ensure stable
production and reduce unwanted shutdown time, is inevitable. To reach this goal, industrial factories are searching for
procedures to upgrade their systems with minimum cost and modification risk, beside vendor independency. In this
paper, a procedure to replacement of old &lt;i&gt;monitoring systems used in GE gas turbines with new human machine
interface based on windows as operating system and CIMplicity monitoring software by means of OPC communication
standard, without changing any part of software and hardware in control system and using GE special softwares named
TCI and Cimbridge, is presented. After implementation of proposed HMI in this project, system will achieve capability of
using fully colored animated graphical screens, enhanced alarm and event management, drawing trends and data
analysis or in the other word, simple process operation and performance monitoring and analysis.&lt;/i&gt;
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The Environmental Protection not only as an integral component of sustainable development, but also as a fundamental
value of today's and future generation requirements because of it's close relationship with human being health, from two
decades ago was added to spoken and written literature, has been accepted and emphasized and discussed as one of
the most important training and researchs priorities all over the world. Regarding to institutionalize environmental culture
in each society and to release a grassroots movement in favor of it, all groups of people the officials to ordinary people
and especially children should be carefully studied and reviewed and only in this way the society could be hopeful of
environment protection and healthy way of living. In this paper, according to existent environmental crisis and disasters,
especially in industrial areas and abuses environment over past years, practical comprehensive environmental
culturalization methods are presented. Target set of these classifications and plannings in order to environmental
culturalization is consist of a society contains all workers in refinery and their families. In conducted studies, adaptation
of this method to structural conditions, industrial requirements, available facilities and capability of being practical are
considered. 
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Fukushima, Keisuke
Ichikawa, Takao
Fujiwara, Jun
Suzawa, Kentaro

This paper describes the current status of “Gas Smart Metering” development in the Japanese city gas industry. Two
new important technologies, the wireless network system and the ultrasonic gas meter for domestic customers, of the
next-generation gas smart metering system will be presented.
Japanese gas utilities have used diaphragm gas meters called “Micom Meters” since 1983, which have safety functions
to shut off gas supply upon detecting an abnormal use of gas or an earthquake, and they have been installed for almost
all domestic customers.
New Micom Meters with communication functions have been used since 1987. They can give advanced services, such
as safety monitoring, remote shutoff and automatic meter reading (AMR), based on the shared use of the customer’s
PSTN (Public Switched Telephone Networks), and one million customers have been connected to the network.
However, as the Internet infrastructure and cell-phones spread, gas utilities have more difficulty in using the customer’s
PSTNs. Therefore we developed a fully wireless network system without using the customers’ PSTNs but WAN Device
for receiving wide area network (Pu-NCU) and Ad-hoc Mesh Networks (U-Bus Air).
Pu-NCU using the PHS (Personal Handy-phone System) network was developed as a promising candidate for a
wide-area access network connecting each consumer with the center, and 30,000 units have already been installed
since 2013.
U-Bus Air is a short-distance wireless network used for multi-hop relaying of metering data of gas meters located
outside the WAN service area to the WAN device. It will be introduced in 2014. The standardized system is of great
benefit for both of gas utilities and manufactures, and the U-Bus Air specification of the physical layer and a part of the
MAC layer was standardized as IEEE 802.15.4 g/e standards at the end of 2011.
The ultrasonic gas meter has characteristics of simple structure with no mechanical moving parts, more compact and
lighter. It has been installed since 2005 for more than 300,000 customers. Its basic measurement parts should be the
same as those of the propane gas meter with nearly 25 million unit installations in Japan. Thus it has a potential of bigger
market for our ultrasonic meter, which may lead to reducing the cost.
The next-generation gas smart metering system has the following advanced features.
The fully wireless system allows us to eliminate wiring instillation works, and it gives highly reliable communication by
using Ad-hoc Mesh Networks (U-Bus Air), which could choose best communication route by themselves automatically.
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In recent years, absorption refrigeration regenerators, which are air conditioning systems that do not use CFC or the
like, are thought to be better from the viewpoint of global environmental issues such as ozone layer depletion and global
warming. Copper pipes are generally used for the heat transfer pipes in the open type cooling water systems in the air
conditioning systems or the cogeneration systems. On rare occasions, there are cases where pitting corrosion occurs
on the cooling water side in a short period of time. The effects of pitting corrosion in the copper pipe exerted by the
residual carbon existing on the surface and by the deposition of underwater particulates have been reported. However,
there are very few reports on pitting corrosion of the copper pipe in condensed cooling water lines in open systems. No
reports include detailed studies on the effects that deposits on surfaces of copper pipes have on corrosion.
 In this research, attention was paid to deposits in the pipes on the assumption that these deposits were one of the
causes of the pitting corrosion. The effects on corrosion in cases where ferrous rust and scale components such as
calcium carbonate, which are likely to exist in cooling water environments, were present on the surfaces of copper
pipes were evaluated.
 As a result, it was thought that the pitting corrosion on the copper pipes had occurred by macro cell formed between
the non-defective area of the carbon film and the defective area under the deposits, when deposits were present on
defective areas of the carbon film on the cupper pipe.
Then, macro-cell tests were conducted to reproduce states where deposits were present on defective areas of the
carbon film. In the tests, specimens were held at fixed potential to the potential of the cupper pipe which was immersed
in condensed water for several weeks, and we evaluated the influence on the corrosion of various deposits. It was
found that if ferrous rust was present on surfaces of the copper pipe, a much greater effect was exerted on corrosion
than for other deposits such as calcium carbonate, silica, calcium silicate. The reason that ferrous rust has a greater
effect on corrosion than other deposits is considered to be that the growth of a oxide film is hindered by the deposition of
ferrous rust. One reason for this is thought to be that the pH of ferrous rust is lower than that of other deposits.
In addition, based on the results obtained from the above-mentioned study, a method was devised in which a film is
formed on the copper surfaces in the early stages prior to the time when deposits are present. This action formed one
of the corrosion suppression measures. Subsequently, the effectiveness of this method was evaluated. It appears
possible that the corrosion current due to the deposition of ferrous rust is suppressed by an oxide film forming on the
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Unseen corrosion under insulation is a major problem in many oil plants and refineries, leading to dangerous situations
and significant loss of production. In a 2 year research project, the keen sense of smell of dogs was successfully
combined with a sampling technology to help solve this problem. Currently, the technique is being developed further.
This paper will describe the project result and plans for the future.
At the plants, scent samples are collected by sucking air through drain plugs in the insulated pipes. This is done using
specially designed equipment that meets safety requirements. These samples are analyzed by trained dogs elsewhere
in a laboratory setting. Using operant conditioning techniques and a carefully designed odour training protocol, dogs
were taught to discriminate air samples collected from corroded locations from those collected from locations without
corrosion. Although it was not possible to chemically identify volatiles characteristic to corrosion in the insulation
material, the dogs were successful in identifying corroded areas using this air sampling technique. Combining the
results of several dogs in a system approach, the sensitivity of the detection of such samples was 92%, and the
selectivity 93%. The conclusion of the research project that ended in 2013, was that the application of such a system as
a tool in a preventive maintenance program could be useful to determine timing of maintenance, thus allowing a more
efficient allocation of costly resources necessary for visual inspection. After termination, a follow up project where the
system is being integrated into a preventive maintenance program has begun, and the system is also participating in a
benchmark program in 2014.
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In recent years, copper tube pitting corrosion in the cooling water system is one of the biggest problems for the
absorption chiller-heater. If the water leakage from the copper tube occurs, most of some 3000 copper tubes must be
replaced, because it is very difficult to locate the pitting corrosion site due to the copper tubes complex system.
Furthermore pitting corrosion occurs despite using corrosion inhibitor and water treatment chemicals to prevent
sediment deposition, so there is not any useful countermeasure for it. The two main objectives of this study are (1) to
develop a new monitoring system to prevent pitting corrosion, which can be used for the actual system under high
pressure and water flow condition and (2) to know what kind of material (with carbon films) can be used for the copper
tube in the cooling water system.
To detect the sign of corrosion pitting, we tried to measure the corrosion potential of the copper tube. If the maximum
value of the continuously measured corrosion potential exceeds the pitting corrosion potential, there is thought to be
possibility of pitting corrosion. However there has not been any pitting corrosion monitoring system useful for the actual
system under high pressure and water flow condition with corrosion inhibitor and water treatment chemicals. To realize
a new monitoring system, we developed a pressure resistant type reference electrode, and we also built a copper tube
holder capable of performing potentiostatic polarization in the copper tube.
We tested the developed pitting corrosion monitoring system in the actual absorption chiller-heater system for about half
a year. It was conducted under the five conditions of carbon film in the copper tube, which affects the corrosion
potential. The results showed that (1) the developed system can be used for detecting the sign of pitting corrosion for
the actual system under high pressure and water flow condition, and that (2) the pitting corrosion can be prevented if
the proper material of the copper tube is selected and if the 4 lower carbon film in this study are used.
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In Japan, biogas generated from sewage treatment plants are mostly utilized as auxiliary fuel for sewage sludge
combustion and CHP fuel, however, some excess biogas is usually just burned without energy recovery. Since
Japanese major gas companies are legally required to utilize 80 % or more of excess biogas by 2015, they are expected
to promote on-site and off-site utilizations of biogas.
In general, biogas has a composition of around 60 vol % methane, 40 vol % carbon dioxide and trace components such
as hydrogen sulfide, water vapor and siloxane. Even if these trace components are removed before fuel supply,
available gas appliances are limited to boilers and gas engines with special specification because its calorific value is
lower than city gas. In order to expand application of biogas, it is required to be upgraded to natural gas quality.
Today, there are several types of technologies for biogas upgrading and the most popular technologies are pressurized
water scrubbing, pressure swing adsorption (PSA), organic physical scrubbing and chemical scrubbing. In Japan,
pressurized water scrubbing and PSA are adopted for biogas upgrading before gas grid injection. However pressurized
water scrubbing is suitable for only large-scale plants and PSA method is low in methane recovery rate. Currently
membrane separation technology has gained attention because of its high performance in methane separation from
biogas and its compactness suitable for smaller scale plants. In addition, capital and operational costs of membrane
separation system are expected lower than other systems although there are few cases of biogas upgrading with
membrane technology in Japan. Since membrane separators are not developed for biogas upgrading in usual, there is
not enough data of upgrading digestion gas from sewage treatment plants with membrane separators to estimate
long-term performance and membrane replacement cycle.
A long-term test of upgrading digestion gas with organic membrane separators was carried out on a pilot scale. Raw
digestion gas generated from a sewage treatment plant in Yokohama city was provided for the test. Targeted values of
the methane concentration and the recovery rate of the upgraded biogas were over 98 vol % and over 90 %,
respectively. Targets of the dew point and the concentration of hydrogen sulfide of the upgraded gas were set to -30 ?
and 0.00 ppm, respectively. These targeted values were decided to meet high standards close to city gas.
Results of the long-term upgrading performance with membrane separators will be reported and replacement cycle of
membranes will be discussed.
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In past few decades, energy consumption grows rapidly. The demand for energy resources such as fuel gas increases,
especially during cold months. Besides, pipelines carrying the refined natural gas to costumers have limitations on their
capacity. Storing excess gas in geological formations, Underground Gas Storage (UGS), is a crucial technique used to
satisfy these constraints.
Field preparation for UGS requires injecting gas known as cushion gas during target time to prepare adequate pressure
and deliverability. The number of wells is a key parameter for preparing the field since a larger number of wells leads to
faster preparation. On the other hand, using more wells costs higher. Thus, an optimum number of wells for preparing a
field for UGS must be found.
This work is a case study of preparing a field for UGS. Different scenarios are investigated by parallel simulation and the
optimum number of wells is measured.
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Europe has set itself the target of becoming the leading continent when it comes to innovation. At the same time, targets
for CO&lt;sub&gt;2&lt;/sub&gt;-emission and the contribution of renewable energy systems present a challenging
environment for the energy sector. With the wide-spread notion that renewable energy systems are inextricably
electrical in nature, this holds even stronger for the gas sector. With this in mind GasTerra has allied together with
Hanze Applied University and a number of other companies to set up an environment where we illustrate that the Energy
Transition and the pivotal role of gas therein may become a driver for Innovation in Europe. This is the Energy Transition
Center, or EnTranCe for short.
EnTranCe plays a key role with approach to energy innovation that is unique in Europe - based on the philosophy of
combining research, education and innovation in a business context in a dynamic, work-based learning environment.
EnTranCe provides opportunities for post-grad students to be educated, to learn and to work inclusively, to develop
technologies and people equipped for the global challenges associated with securing energy for the future. It
furthermore offers an open innovation environment where R&D/innovation and new to develop education go hand in
hand. In all this, multidisciplinary cooperation between the Sciences and the Arts and with close involvement of private
companies is a central element.
The research at EnTranCe focusses on the system function of natural gas – that is, the pivotal role that natural gas can
(and should) play in an increasingly low-carbon system. As a prime example of this role, the paper will first present the
results from the iBalance project. In this project we investigate how to balance the real-time demand from the Dutch
village of Hooghalen with electricity production from solar panels and wind turbines through the use of modulating
gas-fired fuel cells, together with demand-side response.
If local balancing were only a question of technological ingenuity, there would be little that an open innovation
environment like EnTranCe could add to already existing research on this topic. However, as the consumer in the
on-going energy transition more and more transforms into an active agent in the energy system, there is a need for
technologies and systems that help putting people in power. This is not merely a question of introducing new
technologies, or ICT-systems that enable the communication between these technologies, but also of social innovation.
Developing and integrating these technological and social innovations through the intelligent use of the existing gas
infrastructure in Europe is at the heart of EnTranCe, as we will illustrate through presenting the first results of the
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&lt;i&gt;We developed a residential-use solid oxide fuel cell cogeneration system with the following
characteristics.&lt;/i&gt;
&lt;b&gt;·&lt;/b&gt;&lt;b&gt;High energy efficiency&lt;/b&gt;
The electric power efficiency at the rated power is 46.5% LHV. To the best of our knowledge, this is the highest power
efficiency for a residential commercialized CHP in the world. The overall energy efficiency amounts to 90% LHV.
&lt;b&gt;·&lt;/b&gt;&lt;b&gt;High CO&lt;sub&gt;2&lt;/sub&gt; reduction and lower running costs&lt;/b&gt;
Using the SOFC CHP, customers can reduce their annual CO2 emissions associated with household power usage by
about 1.9 tons from the CO2 emissions of a house using conventional grid power. In our trial calculation for a typical
household, the SOFC saved 90,000 yen per year.
&lt;b&gt;·&lt;/b&gt;&lt;b&gt;High salability due its compactness&lt;/b&gt;
The installation space required is just 1.9 m2, which is industry leading in terms of spacing-saving. It can be installed in
a narrow space- an important advantage in urban areas and apartment buildings where extra space within the house is
limited.
&lt;b&gt;·&lt;/b&gt;&lt;b&gt;Development a system that has an operation life of 10 years&lt;/b&gt;
 During the development stages, one of our main goals was to improve the durability and reliability of our product. Our
aim was to develop a system that has an operation life of 10 years, and a start-to-stop heat cycle tolerability of 360
times. As part of the assessment of our proposed solutions, we performed durability evaluations of the materials, the
stacks, and the SOFC generator units in our laboratory in accelerated conditions. We have tried to clarify the effect of
the change in specification of the developed stacks in a short period of time. The advanced ceramic coating on the
metal current collector was selected from hundreds of potential materials. Over 100 samples were tested
simultaneously under varied temperature conditions and current density. We also conducted field tests at more than 100
residential customers’ houses. We were able to show that it has achieved the reliability and durability required for
commercial products by tthese test results.
&lt;b&gt;·&lt;/b&gt;&lt;b&gt;High reduction of the electric power consumption due to high load flattery
characteristics&lt;/b&gt;
By consecutive running with high load flattery characteristics, the SOFC system can provide 80% of the electricity
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For modern society the responsible supply and usage of energy and power have become key concerns and this
situation is shaped by many factors. In recent years with advances in natural gas exploration it has become clear that
there is a vast wealth of gas energy available to mankind, at the same time importance of renewable energy sources
now, and in the future, has become apparent. With a variety of energy sources available, each with its own unique
characteristics including stability of supply, it has become important for the supply side and user side to able to use
various energy sources flexibly and effectively. Where typical user needs such as stable power supply, hot water, space
heating and cooling have been supplied by one or two very stable forms energy the seamless integration of renewable
energy forms into this system, with their often inherent instability, becomes a key challenge.
Yanmar has been developing and producing a range of gas engine powered cogeneration and air-conditioning energy
systems that expand the choice available to end-users to meet their overall energy needs. By using natural gas at the
end-user’s building to generate power, cogeneration systems improve energy efficiency, and gas powered
air-conditioning systems utilize renewable heat energy from the environment to provide heating and cooling. These
systems also allow power peak cutting and can also provide users with emergency power. To further meet end-user
needs gas engine driven cogeneration systems have been integrated with PV power to ensure that end users have a
robust power supply no matter whether the sun is shining or not. In this paper we will explain how natural gas systems
and renewable energy sources can be integrated and compare the expected performance and readiness of systems for
integration into wider smart grid systems to best meet end-user needs.
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GRTgaz operates, maintains and develops a 20,000 miles-long natural gas transmission system in France. In the last
few years, GRTgaz has experienced challenging evolutions. Indeed, being is at the crossroads of European gas
networks, GRTgaz is going through a 4bn€ investment program to enhance fluidity. There are more and more shippers
using GRTgaz network and their behaviour depends on European gas markets conditions. It is therefore harder than
before to anticipate their daily behaviour. At the same time, due to the liberalization of electrical markets, there has been
a significant development of combined cycle gas turbines (CCGT) since 2008. Moreover, since storages and
transmission are now independent, the use of storages becomes pricey for GRTgaz and needs to be optimized. All
those elements combined have lead GRTgaz to develop new ways of operating its network, especially in order to deal
with the issues of the need of within day flexibility. 
Hence, operating the network cannot anymore be done by building a planning for the day after based on steady state
computations and then use storages and network linepack to cope with the disbalances in the network during the day. It
becomes more complex and GRTgaz needs tools to optimize its network operations on an hourly basis in order to
guarantee safety and security of gas flows and while reducing OPEXs.
 GRTgaz has developed a tool, called HELP (&lt;b&gt;H&lt;/b&gt;ourly &lt;b&gt;E&lt;/b&gt;nhanced
&lt;b&gt;L&lt;/b&gt;ine&lt;b&gt;P&lt;/b&gt;ack), in that purpose. CRIGEN, one of the main research centre of GDF Suez
helps GRTgaz to enhance its physical model and realism, and is working on a new version of that tool that would do a
combined optimization of the OPEXs of compressors AND the OPEXs of flexibility (penalities paid to storages and
methane terminals).
This article will describe the main difficulties of doing real time optimization of operations at GRTgaz and how HELP
helps in that purpose. In addition, the paper will highlight the main characteristics of the physical model used in the
different versions of HELP and the challenges of doing a combined optimization of compression and flexibility.
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FUGITIVE EMISSION AND LOSS CONTROL FOR OPERATING SAFE AND ENVIRONMENT FRIENDLY NATURAL
GAS TRANSPORTATION SYSTEM IN BANGLASDESH
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&lt;b&gt;The proposed research problem encompasses the intended delineation of the implications of multifold
environmental and economic impact of fugitive emission (FE) and unaccounted for gas (UFG) which is commonly
termed as system loss in the natural gas industry. The research is primarily based on the relevant statistical information
available for a period of over a decade from the Natural Gas Transmission & Distribution Companies of
Bangladesh.&lt;/b&gt;
&lt;b&gt; &lt;/b&gt;
&lt;b&gt;In fact, natural gas is the prime natural resource of Bangladesh which is in use to serve over 73 % of the
countries commercial energy. Currently, a quantity of 800 billion standard cubic feet of gas per year is in use at a rate of
2300 million standard cubic feet per day (MMSCFD) against the demand of 2700 MMSCFD.&lt;/b&gt; &lt;b&gt; &lt;/b&gt;
&lt;b&gt; &lt;/b&gt;
&lt;b&gt;The conceptual evolution of UFG, its integrated component of FE & its legacy of impacts have been gaining
tremendous prominence since early 20&lt;sup&gt;th&lt;/sup&gt; century not only because these are eating up the profit
of gas marketing companies but also contributing to negative impacts in the climate change since Methane is a
significant component of green house gas (GHG).&lt;/b&gt;
&lt;b&gt; &lt;/b&gt;
&lt;b&gt;It is high time now to appropriately quantify the volume of gas lost in the process of UFG and FE and thus
leading to loss control and consequential economic impact. This would simultaneously curve other important factors like
potential rise in the safety and hazard issues resulted from both technical inadequacies of the gas operators and
non–technical interventions, like pilferage by delinquent consumers. Any positive actions in this respect would
automatically be reflected in limiting the environmental change as well.&lt;/b&gt;
&lt;b&gt; &lt;/b&gt;
&lt;b&gt;In this context, the contributions of J. M. Pick ford and F. E. Vandaveer with reference to 1959 AGA Task Force
data and that of the findings of Thomas H. and Peacock P.E. on UFG back in Oct. 1919 are recalled. Subsequent
studies and research has revealed that the process of computing UFG & FE is not flawless.&lt;/b&gt;
&lt;b&gt; &lt;/b&gt;
&lt;b&gt;So, one of the basic objectives of the study is also to identify the factors responsible for bo&lt;/b&gt;&lt;b&gt;th
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Determination Minimum Points of Measuring Strain to Estimate the Behavior of LNG Outer Tank
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Currently, the capacity of LNG tanks is getting larger because of increasing demand of natural gas and the efficiency of
operation. It was starting from less tan 100000kL capacity before, using 200000kL one now and planning 270000kL one
in near future. As capacity increase, there are problems on not only construction but also maintenance of the structures.
LNG tanks are kind of large structures, so the design and construction are important. Also, maintenance is considered
more important because the effects of the poorly maintained LNG tanks affect a lot to the whole society with hazards.
So, recently, many efforts are tried to monitoring the health of LNG tank, especially outer tank. Newly developed health
monitoring techniques have been involved to monitor the health of the old and new LNG tanks.
Usually, displacement can be the most valuable data to figure out physical behavior of a structure for monitoring. But,
they are not easy to measure in site because it needs the stable reference points for displacements. So, instead of that,
strain, acceleration or velocity is used, which are relatively easy value to measure compared with displacement. In the
previous study, a novel way to estimate displacement for the physical behavior of structures are developed using
ANN(Artificial Neural Networks), kind of trained expert system, which estimate displacement from any measured value,
strain, at any interesting points of the structure.
In the study, a number of strain values numerically calculated along a direction of structures are used for the training
system of ANN to accurately estimate displacement for the same locations. If it is applied in the real cases, it took a lot
of times, efforts and economical supports because it needs a lot of points to measure. So, in this study, it is tried to
make minimize the number of measuring points to give us a meaningful displacement data. For that, several possible
scenarios having a minimal error with the most trustful displacements are made and numerically performed. In this
paper, all data, strain and displacement, for training of ANN comes from numerical simulations with normal operating
condition for LNG tanks because there were no real measuring data for it. So, FEM is utilized to generate strain and
displacement data for the interesting points that we want to know. After ANN is fully trained, it can accurately estimate
the displacement from any strains which are not used for training of ANN. Here, the number of strain data is reduced
until tolerable displacement come out. As a result, it can provide the minimal number and the location of points to
accurately figure out physical behavior of LNG tank for health monitoring.
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DEVS Formalism to Model and Simulate Industrial Systems
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Complex systems are made from many elementary components in interaction. To model such systems, it is, generally;
more convenient to decompose them into sub-systems to be well handled. This new division is to be made in a
methodical way by identification and complete definition of the various structures, actions and interactions of those
sub-systems. We are interesting; in this paper about the modeling of industrial process control such as the boilers by
taking a set of control loops. The decomposition of the overall system into sub-systems (the water feeder, the
condenser, the steam generator…etc) is based primary on DEVS (Discrete Event Systems Specification) formalism
which provides a modular and hierarchical vision of dynamic models. Obtained DEVS-based models are formally
verified and validated. A version of this work was implemented on the multi-agents platform MADKIT. In this way we
obtain an industrial simulator which can be used as a pedagogical device to reinforce analytic solution methodologies
and predict future behaviors by making changes in the model inputs. The advantage of this approach consists of its
adaptability as well as its possibilities of extension. Moreover, the decomposition into sub-systems reduces significantly
the complexity of the elements being implemented and, therefore, allows a best legibility of the system and a great
modularity by reusing existing models.
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Validating a dynamic grid model with tracer gas injection and analysis
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Commissioned by Liander, the Dutch research institute TNO has developed a dynamic computer model of its gas grid.
This model provides an insight how gas predictively flows through this grid, and is one of the building blocks toward
making a smart grid.
A combination of data from a variety of already present measuring devices, including flowmeters, pressure and
temperature sensors, as well as information from static modelling software, was used to build this dynamic model.
To validate the dynamic model a tracer gas test was conceived and executed. During this field test a traceable gas was
injected in the gas grid, and analysers were attached to two gas pressure regulating stations further along the network
to detect it. The spread and time of arrival of the tracer gas revealed how the gas actually travelled through the grid.
This real-time information could then be compared with the virtual flow inside the model.
A dry run of the test itself was done in Liander’s “Gas Test Facility”, a grid bypass in Amsterdam where in a controlled
and monitored environment gas flows up to 14.000m(n)3/h and a pressure up to 8bar can be achieved. During this
dry-run phase intimate working knowledge of all the necessary equipment - and the tracer gas itself - was gained, to
minimise the risk of any unforeseen problems during the upcoming field test.
The field test was designed in such a way that the gas grid itself does not have to be opened up and the live gas supply
to customers remains uninterrupted. Existing valves, both under and above ground, where used to connect the
equipment, or non-intrusive devices were used.The tracer gas test was a complete success and the Dynamic Grid
Model was validated with it. The tracer technique itself is relatively simple and undisruptive to use and can be repeated
indefinitely to fine-tune the model even further.
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Rationalization of construction by employing slipforming to prestressed concrete outer tank for LNG storage
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Slipforming was adopted to construct a prestressd concrete outer tank for LNG storage in Senboku Receiving Terminal
1 of Osaka Gas for the first time in Japan. The outer tank was build up for only 20 days and construction periods were
shorted drastically compared to conventional method.
The outer tank is large cylindrical structure of prestressed concrete about 90m diameter and 40m height. It takes about
9 months to complete the construction under the conventional method; constructing block-by-block about 10 steps from
bottom to top, laying out scaffoldings and formworks by using a large crane to climb up each step under construction.
Slipforming is a method in which a concrete structure is constructed by placing concrete in a continuous manner while
continuously lifting the formwork. It has the advantage that it can make work periods shorter with no need of concrete
joints and turning work of scaffoldings and formworks.
Applying slipforming, we developed a method to install anchors for steel liners. Steel liners are set up on inner surface of
outer tank in order to retain N&lt;sub&gt;2&lt;/sub&gt; gas and prevent moisture invasion, which are peculiar to LNG
storage with prestressed concrete outer tanks in Japan. It was a significant issue how to install anchors in outer tank
under slipforming, accordingly slipforming has not been adopter for the construction of outer tank in Japan. We have
achieved a new solution by developing “Settled form construction method.”
Also, Slipforming requires early removal of formwork, which can adversely affect the qualities of concrete surfaces. We
conducted accelerated curing tests and exposure tests to investigate the effects of early form removal on the durability
of concrete and formulated mixture proportions that meet the requirements for durability performance.
The technical approach for applying slipforming and actual performance of constructions are reported.
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Biogas upgrading using enzyme-biocatalyst technology.
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Akermin Inc., has in collaboration with Novozymes A/S, developed a new technology to upgrade biogas and the system
been successfully tested completed testing and demonstration, capturing CO2 from power plant flue gas.
At Avedore Wastewater Center (Copenhagen Area) Akermin Inc. and HMN Gashandel A/S will demonstrate the new
technology in full-scale by building and operate a biogasupgrading system based on Akermin’s biocatalyst. The project is
funded by the danish EUDP programme.
Akermin’s proprietary biocatalyst uses ”nature’s perfect catalyst”; the enzyme carbonic anhydrase, to accelerate CO2
absorption into a non-volatile, environmental-friendly solvent. The enzyme is immobilized in a polymer film which is
coated on conventional mass transfer devices (packing) that are inserted in the CO2 absorber column. These polymer
films help to protect the enzyme from high PH, temperature and shear forces. This approach not only increases enzyme
stability, but improves operational performance.
The Akermin system is beyond state of art, and will demonstrate following benefits;
Low pressure CO2 absorption reduces capital cost and electrical power consumption for biogas compression.
Combines an environmental-friendly biocatalyst with a non-volatile, non-toxic solvent that is resistant to oxygen and
impurities.
Over 40% reduction in steam consumption for CO2 regeration at lower temperatures versus systems using amine
solvents, low grade reject heat at 105 gr. C can be used to further reduce steam production and operating cost.
High methane recovery (99,9%).
High process flexibility, able to respond to changes in biogas flow.
Simple process with reduced requirements for solvent filtration and reclamatiom.
The project is fully in line with the political agenda for using domestic resources from farming and industry in biogas
production and make use of the natural gas grid for distribution and storage af renewable energy.
Lower cost for upgrading biogas will accelerate the use of renewable biogas in the gas grid.
The project is suitable for a oral presentation, but will also work as a poster session.
Authors to the abstact is;
Sean Black, Vice President, Busines Development, Akermin Inc., St. Louis, MO, US.
Henrik Rousing, Planner, HMN Gashandel A/S, Søborg, Denmark.
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Study of Ambient air pollution in first South Pars Gas Refinery
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In this research the concentration of ambient air pollutants including NO&lt;sub&gt;2&lt;/sub&gt;,
SO&lt;sub&gt;2&lt;/sub&gt;, CO, O&lt;sub&gt;3&lt;/sub&gt;, BTX, PM&lt;sub&gt;10&lt;/sub&gt; and
PM&lt;sub&gt;2.5&lt;/sub&gt; were analyzed seasonally at 10 points of first South Pars Gas field during one year.
Resources of the pollutants and the variations of concentrations investigated as main parameters and also personal
distribution was studied parallel with mentioned parameters. GIS planning used to illustrate hazardous zone for each
pollutant. According to the results not only the personal presences in different areas were adjusted, but also person’s
health and safety conditions was improved.
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Effects of Fe and Co Substitutions by Ni in La-Ni-O Perovskite-Type Oxides in Reforming of Methane with
CO2 and O2

Fasihi, Mojtaba

Abstract code

Title of abstract

Author

Co-Author(s)

Topic

Abstract text

Gas production

Abstract no.

Perovskites LaNiO&lt;sub&gt;3&lt;/sub&gt;,
LaNi&lt;sub&gt;1-x&lt;/sub&gt;Fe&lt;sub&gt;x&lt;/sub&gt;O&lt;sub&gt;3&lt;/sub&gt; and
LaNi&lt;sub&gt;1-x&lt;/sub&gt;Co&lt;sub&gt;x&lt;/sub&gt;O&lt;sub&gt;3&lt;/sub&gt; (0prepared by the sol-gel method.
The prepared compounds were characterized by using XRD, BET, ICP, SEM, EDS, TEM, TPR and TGA techniques .
The results showed that the highly homogeneous and pure solids with particle sizes in the range of nanometers were
obtained through this method. The XRD patterns of fresh catalysts indicated the formation of well-crystallized perovskite
structure with LaNiO&lt;sub&gt;3&lt;/sub&gt; and LaFeO&lt;sub&gt;3&lt;/sub&gt; or LaCoO&lt;sub&gt;3&lt;/sub&gt; as
the main phases. The effects of the partial substitution of Ni by Fe and Co, reaction temperatures and feed gas ratio at
atmospheric pressure were investigated in the combined reforming of methane with CO&lt;sub&gt;2&lt;/sub&gt; and
O&lt;sub&gt;2&lt;/sub&gt; . AmongFe-substituted catalysts, the following order of activity was
observed:LaNiO&lt;sub&gt;3&lt;/sub&gt;&gt;
LaNi&lt;sub&gt;0.4&lt;/sub&gt;Fe&lt;sub&gt;0.6&lt;/sub&gt;O&lt;sub&gt;3&lt;/sub&gt; &gt;
LaNi&lt;sub&gt;0.6&lt;/sub&gt;Fe&lt;sub&gt;0.4&lt;/sub&gt;O&lt;sub&gt;3&lt;/sub&gt; &gt;
LaNi&lt;sub&gt;0.8&lt;/sub&gt;Fe&lt;sub&gt;0.2&lt;/sub&gt;O&lt;sub&gt;3&lt;/sub&gt;
&gt;LaNi&lt;sub&gt;0.2&lt;/sub&gt;Fe&lt;sub&gt;0.8&lt;/sub&gt;O&lt;sub&gt;3&lt;/sub&gt;
&gt;LaFeO&lt;sub&gt;3&lt;/sub&gt;.For LaNi1-xCoxO3 perovskites, it was observed a trend to decrease the catalytic
activity with increasing the Co doping .
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Polyethylene (PE) is a commonly used material in gas distribution networks. Liander removes approximately 10% of the
joints and these are tested destructive. This means that joints which are no longer in the gas network, are tested.In
2013 Liandon has investigated alternatives for the destructive tests. The Ultrasonic Phased Array Technique seems to
be a good method to test the joints non-destructively. Because of this Liander and Liandon will be testing a larger
amount of joints in 2014, using the Ultrasonic Phased Array Technique. When the obtained test results are satisfactory,
the switch will be made from destructive testing to non-destructive testing. The main benefit of non-destructive testing is
that the joints which are still in the gas network will be tested.
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Technical Study of Feasibility of Using City Gas Pipelines for Hydrogen Supply Network
- Contributions of Reducing Environmental impact by Hydrogen as Ultimate Clean Energy-
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&lt;b&gt;1.&lt;/b&gt;&lt;b&gt; &lt;/b&gt;&lt;b&gt;Introduction&lt;/b&gt;
Since the devastating earthquake that hit the Northeastern region of Japan on Mar 11, 2011, all the nuclear power plants
were halted. As a result, energy supply pathways to realize a low carbon society are dramatically changing. On the other
hand, the attempt to develop fuel cell vehicles and installation of hydrogen stations to supply the hydrogen as fuel
starting from 2015 is progressing as originally planned. About 20% of CO&lt;sub&gt;2&lt;/sub&gt; emission in Japan
comes from the transportation sector, of which, 88.1% is coming from the vehicles. This is the second largest quantity
after industrial sector, and it is important to reduce CO&lt;sub&gt;2&lt;/sub&gt; emission from transportation.
From the above background, this study to investigate the concerning the hydrogen supply network by gas systems is
very important in preparing for forthcoming hydrogen society.
&lt;b&gt;2. Summary and conclusion of WGs&lt;/b&gt;
1) Analysis of gas pressure inside the hydrogen pipeline
First, we built a test bench to derive a set of reduced equations to analyze hydrogen pressure within the pipeline.
Pressure drop in medium pressure (&lt;1MPa) range was measured for various pipeline diameters. These data were
confirmed to be consistent with generic flow analysis tools such as Colebrook equation, or AGA method. In addition,
dimensionless study of the data was done, and it was concluded that hydrogen could be quantitatively described in the
same way as other gasses. The analysis equations were derived by incorporating coefficients unique to hydrogen into
the dimensionless properties.
2) Safety Evaluation of Installation/construction of Gas Supply Equipment
We studied whether it is possible to safely apply conventional city gas line construction methods to branching/extending
hydrogen supply pipeline. Drilling method and shutoff method, in which the supply route can be kept active, were
studied, Also, as there were no precedents of applying city gas pressure regulators at the hydrogen inlet station, this
was studied, as well.
It was concluded that conventional construction schemes are highly likely to be applicable to branching/extension of
hydrogen pipelines, under certain constraints. As for the pressure regulators, we discovered that they can be safely
used, although there are certain conditions to meet just as the case of city gas applications: choosing the right model to
meet the spec requirements, and install it in a regulator chamber where proper ventilation can be secured.
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A new high strength design for bladed disc assembly in a steam turbine using 3Dimensional Finite Element
Analysis
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This paper suggests a high strength design consideration for the bladed disc root of a steam turbine bladed disc
assembly using structural integrity analysis. The second goal is to develop design rules for blades to ensure factor of
safety and structural requirement. The utilization of these design rules are effective as a design check by using the
results of finite element method. The present study is a highly non-linear problem due to centrifugal stiffening and spin
softening. In order to solve the highly non-linear problem Neuber formulae is used with the aid of linear analysis tool.
Local peak stresses at blade and disk root fillet of linear analysis is used to identify the equivalent non-linear stress
value by strain energy distribution method for estimating the minimum number of cycles required for crack initiation for
low cycle fatigue (LCF) calculations. The results show that to achieve the desired LCF life, the blade root should be
modified to reduce the stress concentration at root fillet and correspondingly at disk hook fillet.
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Energy Index for Fuel Consumption in Gas pipeline system (case study: Iranian Gas Network) 
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Natural gas pipeline network transfers large quantities of gas between resources and the market. Trunk line is an
important tool in the field of export, import and transit of gas to different countries. For operating main pipelines at high
pressure, compressor stations must be used. Generally high cost of transportation is one of the challenges ahead, and
one of the important factors associated with reduction the costs, is optimizing transmission operations by reducing
energy consumption in compressor stations. It is obvious that optimization in an extended system like Iran Gas network
is really important and beneficial.
 To achieve the optimum conditions some fundamental questions are commonly raised,
If the current state of network has been performed correctly?
How much network performance has been optimized?
 Answering to these questions in the situation the network operates with full capacity and certain amounts of production
and consumption is not complicated. most of the time gas transmission network operates with its lower capacity, in
addition multiple sources of production and consumption in large networks, will increase the fluctuations in the quantity
and quality of gas production and consumption. Consequently, comparing the fuel consumption and optimality measure
in the same conditions is complicated.
 In this paper, to standardize transmission network conditions, one parameter has been introduced as an Energy Index
for fuel gas consumption in the gas transmission network. This Index defines the amount of fuel consumption in certain
volume of transferred gas in thousand kilometers. Then Energy Index was calculated monthly during a year based on
actual data of fuel consumption
 Besides identifying energy index calculation, optimization scenarios in pipeline simulation software has been simulated.
These methods have been applied for Iranian gas network as a real case study during three year. Finally, by studying
the calculated Index from real data during three years, some modifications on calculating energy Index proposed
 To sum up, defining Energy index can help to standardize network conditions. As the consequence of taken actions,
considerable saving can be seen in operating costs. This saving is related to reduction of gas consumption as a fuel in
turbo compressors and postponing overhaul maintenance time due to decreasing working hours.
In addition, by lowering the fuel consumption, the amounts of carbon dioxide emissions have been reduced which
affects the environment preservation.
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Development of an inspection robot for small diameter gas distribution mains
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This work discusses the design and construction of a robot for moving in small diameter pipes (down to 57 mm inside
diameter), capable of negotiating curves, diameter changes, sharp bends and T-joints, intended for (semi) autonomous
inspection of gas distribution mains. A number of fundamental design changes and improvements will be shown with
respect to earlier designs. The new design is fully actuated using identical modules for facilitating ease of production and
maintenance. It maintains the high spreading factor (63 mm - 125 mm outside diameter) which allows it to be used in a
large section of the (urban) low pressure gas distribution net. The robot is able to take a vertical climb, broadening the
general application range and facilitating entry in the gas distribution network by means of vertically drilled holes. The
robot is largely produced using additive manufacturing technology, having a huge impact on both the development
process and the robot performance.
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Upper Triassic Shales (UTS) of the Shemshak Group in the the Central-Eastern Alborz Range (north of Iran),
corresponds largely to the Ekrasar and Shahmirzad formations, is one of the organic-rich sediments consists largely of
monotonous, greenish gray to black shales. The thickness of these shales reaches up to 1000m thick at some
localities. The thermal maturation evaluation of these sediments with the various methods, including Rock-Eval VI
pyrolysis, vitrinite reflectance (VRr) and elemental analysis of kerogen as well as 1D basin modeling, indicating the
thermally mature to over mature organic matter (OM) within these shaly units. However, on the axis of the
Central-Eastern Alborz Range, especially at the Paland and Tazareh sections, level of OM maturation increases.
According to the observed VRr values, the basal shales (UTS) of these sections are thermally over-mature which is
located in the gas window, i.e. VRr value reach up to 2.24% at Paland section. TOC content of these shaly facies from
the UTS units reaches up to 4.75%wt. (especially for black shales of Paland section). Organic petrography results
indicate that vitrinite is main component of maceral in the shaly units. Van-krevelen diagram for these shales represents
mainly catagenesis stage of kerogen type III (gas prone). According to these results, the thick black shales at the lower
part of the Shemshak Group (UTS), on the axis of the Central-Eastern Alborz Range in northern Iran, where they have
experienced high temperature, could be considered as shale gas resources that should be carefully investigated.
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Steam generation unit is one of the major components in power plants. These kinds of units are usually subject to
excessive temperature variations which cause to non-allowable thermal stresses. These stresses affect on the
performance and fatigue life of the system structure. This study suggests a linear model to improve life span of
boiler-turbine system because of reducing thermal accumulated damage. The optimized model monitors the output
parameters of boiler-turbine system like pressure drum, level drum and steam temperature as a new controller. Since
the steam generation units are complicated due to different variations and constraints, model predictive control theory
has been applied. The existing controller of the steam generation unit is taken as a pre-compensator. The order of
pre-compensated system is reduced through the system identification method. Finally, the results of the suggested
model has been simulated and tested on a computer, and compared with the nonlinear model of the boiler system.
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After utilizing sour gas instead of sweet fuel gas to regenerate the molecular sieve dryer beds and subsequently, mixing
regeneration gas with plant export gas, fluctuations in H&lt;sub&gt;2&lt;/sub&gt;S content of refinery export gas was
observed. In this study, the H&lt;sub&gt;2&lt;/sub&gt;S content of regeneration gas and export gas were simultaneously
analyzed by two potentiometric and iodometric methods. Results prove desorption’s non-linear behavior during initial
moments of desorption, increasing from 5000 wt ppm up to 8000 wt ppm. Knowing the desorption curves of a certain
molecular sieve results in less acid gas flaring and energy conservation when the plant goes overhaul and adsorption
beds are decided to be replaced.
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This study were carried out at South pars gas complex (SPGC), which is located in assaluyeh city, southern part of Iran.
The project involves traces the sources of wastewater pollutants in oily package and collects samples for analyses.
The parameters, such as BOD (biological oxygen demand), COD (chemical oxygen demand), pH, TSS (total
suspended solids), MEG (mono-ethylene glycol) and hydrocarbon are determined in oily wastewater in order to
determine the amount of contamination, which are affected the environment. Moreover, some operational and technical
suggestions were presented to improve the current process at SPGC. These recommendations would play a major role
in the advancement and optimization of the waste water treatment units. Our study demonstrates that oily water
package performance is not acceptable. COD concentration of oily water treatment sections at the API and IGF effluent
streams is above the standard level and the effluent COD value tends to fluctuate. Hence, the alternative treatment
processes must be applied for increasing recovery and improving COD removal from wastewater.
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This work presents a feasibility study about the injection of the DSO-a side product in LPG treatment units - to
Hydrocarbon condensate- product of stabilizing units- in South Pars Gas Complex phases 4, 5 plants.
5.2 ton/day DSO (Disulfide Oil) is produced in LPG a unit which uses caustic for removing mercaptane from LPG and
as a waste side product; it is burned in burn pit. The Hydrocarbon condensate is separated from the plant feed by the
rate of 80000 bbls /day and stored as a product after RVP adjustment.
A PVTsim and HYSYS simulation followed by a sort of lab experiments and the following results are achieved:
1- The total sulfur and mercaptane content of Hydrocarbon condensate are 2830 ppmw and 2300 ppmw respectively
which this injection increase the total sulfur up to 3380 ppmw. This amount meets the Hydrocarbon client’s standards.
2- The lab experiments are shown a decrement in Hydrocarbon condensate density.
3- Concluding from simulations' results the DSO, Hydrocarbon mixture in operating pressures (1 to 50 barg) formed
wax at -41 to -37 degree centigrade so in the positive operating temperature of the plant, there is no risk of wax
formation.
4- Low amount of caustic which exist in DSO, should be separated before injection. 
5- Injecting DSO to Hydrocarbon condensate increase the DSO selling price and in the other hand decrease the
environmental pollution of DSO burning. 
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Fortunately only few accidents happen at our gas transmission company Gasunie and even fewer accidents with lost
time (LTA). This means that there are not many learning points from statistical analyses of these accidents. To learn
however from accidents, unwanted or dangerous situations it is useful to analyse the category potential unwanted
events (PE).
The PE’s are near misses and defined as: events or situations that could have led in a certain credible scenario with a
certain probability to serious or very serious consequences.The central question in this paper is whether an analysis of
such PE’s can be used for generating preventive actions. The underlying question is how to determine these PE’s
 All incidents and dangerous situations have been registered in a database. At the registration in the database incident
reports can be indicated as a potential serious (PE) and high potential serious (HPE) events. A PE could have led to an
accident with more than 5 days lost time. A HPE could have led to partly or permanent disability to work or even a fatality.
To determine a PE or HPE the definition according a risk matrix is used. 
 The first step was to make a trend analysis over 5 years, which was a quantitative analysis. In order to make a more
qualitative analysis of the PE/HPE, we used a list of High Potential Incidents (HPI) from the English gas transmission
company National Grid. This list, which contains 15 types of HPI, has been used to categorize our PE/HPE. The 15 HPI
are more or less based on a potential release of different kinds of energy, like physical energy (high pressure), potential
energy (falling material, lifting, and working at heights), kinetic energy (moving objects) and chemical energy (fire,
explosion). In the description both occupational safety and process safety can be found. 
All incident reports in the period 2007-2011 of accidents, incidents and dangerous situations have been assessed on
their potential consequences. In that period about 100 events were indicated as PE/HPE’s. They have been analysed
by:
- Categorising in the 15 types of HPI
- Differentiating between PE and HPE
- Differentiating between contractors and own staff
 &lt;b&gt;Results&lt;/b&gt;
From the result it can be shown that the top 3 of the potential serious events exists of falling objects, gas release and
failure of pressure equipment (pipeline, vessel, etc.). This top 3 accounts for 41% of the total (high) potential events.
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The EGPT (Expanding Gas Power Transformation) concept has progressed from early investigations in 2008 to the
situation today where commencement of pilot plant installations is imminent. Patents relating to the technology have
been awarded and are in force in the great majority of countries with significant natural gas consumption.
The possibility of generating power from natural gas pressure letdown has been noted in numerous communications
dating back at least to the 1970’s. A brief overview of the methods put forward to exploit this resource is presented.
Despite the number of proposals which have been put forward with the objective of harnessing this resource, the vast
bulk of letdown stations still use the traditional recipe based on the J-T regulator valve with boiler preheat of the
incoming gas stream.
The factors which have impeded the development of pressure letdown energy are examined from both technical and
commercial perspectives. The main obstacle from a technical standpoint is identified as the need for much increased
gas heating when the gas is expanded at high efficiency for power production. From a commercial standpoint there are
two principal impediments: the capital cost and the operating cost of a power producing pressure letdown station when
compared to the standard configuration. A third source of technical and commercial difficulty has been the complexity of
some of the arrangements proposed and the need for extraneous equipment and consumables at the pressure letdown
site.
Like most of the other methods proposed to exploit gas expansion energy, EGPT makes use of an expander-generator.
Unlike any of the other methods proposed, the EGPT approach makes use of ambient thermal energy upgraded by a
new type of heat pump using a transcritical cycle to produce the necessary gas warming at high efficiency. Independent
investigations of the concept carried out in three different countries by different teams have reported similar and highly
positive findings. The studies indicate that the EGPT system has potential for cost effective applications ranging from
small low-pressure letdown stations producing tens of kilowatts up to large high-pressure stations producing up to tens
of megawatts.
All applications of EGPT technology generate carbon-free power, avoid wasteful consumption of gas and provide
substantial reductions in CO&lt;sub&gt;2&lt;/sub&gt; emissions. In some particular cases additional synergies provide
even more benefits. The particular merits of applications at CCGT power stations where EGPT can provide inlet air
cooling and at island letdown stations where EGPT installations could provide power for hydrogen production are
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The excessive release of wastewater into the environment is a major concern worldwide. The wastewater from south
pars gas processing are discharged into the Persian Gulf after some treatment such as aeration tank and clarifier and
infection. Due to the large volumes of effluent and presence of certain compounds such as detergents; chemical oxygen
demand (COD) of this stream has increased, while treatment of this stream is rather challenging by current methods. In
this work quality of the effluent from sanitary wastewater were studied in terms of COD, biological oxygen demand
(BOD), detergents and pH. According to laboratory results, average COD of treated sanitary wastewater is 200 mg/l.
This high value may be the result of an abnormal condition, like increasing flow rate of wastewater and detergents
concentration. Some operational strategies were proposed to reduce the COD of the sanitary package. Results were
shown &lt;i&gt;Bed Biofilm Reactor&lt;/i&gt; has appreciated potential benefits for decreasing COD from sanitary
wastewater.
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&lt;b&gt;Abstract&lt;/b&gt;
Wintershall Noorzee (WINZ) is an E&P operator within the Dutch, British, German and Danish parts of the North Sea,
operating 25 gas and 3 oil producing reservoirs. Historically reserves replacement has primarily been obtained through
exploration and development, with less attention having been given to the producing fields. As the region has matured it
has, however, proven increasingly difficult to maintain production levels with this strategy, and by 2009 end of economic
field life was rapidly approaching for a number of the assets. A “Production Optimisation” initiative was consequently
implemented to address this situation.
The objectives of the initiative were to get the WINZ organisation to increase its focus on the producing assets,
hereunder addressing the issues of integration, technical level, sense of urgency and pro-activeness. To achieve this, a
Production Optimisation Department was formed by re-organising existing staff and hiring new talent to augment existing
skill sets. Additionally, a technology group was created under the department to increase technical innovation, and
develop tools to both increase reserves and to protect production against future threats.
Over the last 4 years reservoir management strategies have been firmed up and a large number of projects
implemented based on the results of new integrated sub-surface models. Activities include field re-development, infill
drilling, work-overs, gas compression re-configuration to lower suction pressures, converting process platforms into
satellites, and re-routing production to more cost effective host facilities. On the technology side continuous down-hole
water injection in gas wells has been developed to address salt precipitation issues, on-line monitoring to increase
effectiveness and reduce downtime, and foam lift to address liquid unloading problems.
Results to date have added significant value and reserves. Furthermore, end of economic field life has been extended
by between 2 and 6 years for the various assets.
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Simulation of an acid gas removal process is a frustrating exercise because the complexity of the system is mainly
attributed to the necessity of considering both chemical and phase equilibrium calculations to characterize such an
electrolytic system. At this work, an acid gas removal unit is simulated using Aspen plus RadFrac equilibrium stage
model. The amines of Methyldiethanol amine (MDEA) + Piperazine (PZ) + 2-Amino2- Methyle1- Propanol (AMP) system
with three different weight percent of the aqueous AMP+PZ+MDEA (15, 5, 30), (10, 10, 30), (5, 15, 30) systems are
used. The approach uses the electrolyte-NRTL, ESRK equation of state, and Henry’s law and the component
vaporization efficiencies are incorporated in the simulation to account for the departure from equilibrium. The Acid Gas
Removal Unit of the South Pars Gas Complex unit of the Iranian National Gas Company is simulated and the results
showed a good agreement with the design data.
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In this paper we use the U.S. military reverse engineering standard and investigate the effects of the relationship
between maintenance, workshop and storehouse units for the aim of investment return study. According to annually
usage of some parts it is provable that reverse engineering is not recommended for sensitive and expensive parts but
on the other hand reverse engineering would be completely useful for usual and simple parts and investment efficiency
is acceptable for them. Tabulating of the Information and Interaction with aforementioned units has a great effect on the
improvement of the reverse engineering yield. These tables will be filled by maintenance and workshop units and will
guide toward the best part selection for the purpose of reverse engineering.
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The Swedish Company HeatCore AB has developed an Ultra compact and fuel flexible catalytic gas to water heat
exchanger as primary heat exchanger for condensing boilers.
Heat Core AB Company is a spin off company from Catator AB. The catalytic heat exchanger is abbreviated
HeatCore&lt;sup&gt;TM&lt;/sup&gt;, and has initially been designed within Catator, based on long-term efforts devoted to
this field.
The major achievements with the product development of the HeatCore unit are associated with a thermo-mechanically
durable and compact heat-exchanger design, which is integrated with a fuel flexible catalytic burner comprising Catators
proprietary wire-mesh catalyst. The condensing boilers are rapidly replacing older systems with atmospheric burners for
environmental reasons. Thermal efficiency and low emissions are taken for granted but there is a great interest for
compact and light units showing a high degree of fuel flexibility. Future legislation will put on demands concerning
hybridization with renewable energy sources. In this light it is important to reduce the size of the boiler itself. The gas
quality (parameters affecting the combustion characteristics) is believed to vary more in the future and the existing
burner technology shows sensitivity to such variations.
Since the HeatCore rely on a simple, compact and highly integrated design, market penetration is possible to
competitive conditions. HeatCore AB has shown that a complete condensing boiler for domestic applications can be
designed with geometric measures 40% less or more of the complete boiler over leading brands in Europe. The thermal
efficiency reached peak values (above 107% based on the LHV of natural gas) and the NOx-emissions were below any
available standards. The major issues associated with primary heat exchangers are attributed to corrosion phenomena
and thermo-mechanic failures. Indeed, the structural design of the heat exchanger is crucial to overcome any such
problems. The HeatCore heat exchanger unit is designed to reduce any stress concentrations during transient
heating/cooling. Also, the flow pattern is designed to guarantee efficient cooling of regions susceptible to high local
temperatures due to extreme heat transfer capacity adjacent to the burner section. The design ensures that the
maximum temperature of the metal structure is secured under critical levels during operation. A special method for
accelerated thermo-mechanic testing was developed and the design was verified by150, 000 full thermal cycles without
failure. The extensive fuel flexibility of catalytic combustion was demonstrated in the HeatCore-unit by replacing natural
gas with LPG, digestion gas, pyrolysis gas and town gas (low-BTU-gas) without any changes in the construction. The
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The design production capacity of 2&lt;sup&gt;nd&lt;/sup&gt; refinery of south pars gas field was sweetening of
1000MMSCFD sour gas and stabilizing of 294 m&lt;sup&gt;3&lt;/sup&gt; per hour rich condensate. Due to 110% and
120% over design production in this plant on 2003, some operation problems on condensate stabilization facility was
occurred. Since condensate stabilization was entrance unit, problem in this unit forced to stop production for the short
time per year. This forced short time overhaul was done from 2005 to 2011 and caused to undesirable production
reduction of gas and condensate in these years.
The main operation problem on overdesign production was solid particles entrance from upstream aqueous flow from
wells to stabilization unit that causes plugging and performance drop of exchangers and reboiler of column on the liquid
path. The solutions of this problem were investigated consist of decreasing mesh size of inlet strainers to improve
filtration operation of liquid, MEG injection to plugged tube of exchangers and cleaning them during operation, change the
chimney tray of column, install bypass line for exchanger to make possible cleaning of that during operation. In this way
some operation actions such as pigging operation in the sea line, change of old tube bundle were performed. 
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For reliable and optimum design of a separation unit, accurate equilibrium data of solubility of the acid gases in the
aqueous alkanolamines is required. In this work, simultaneous solubility of the
H&lt;sub&gt;2&lt;/sub&gt;S+CO&lt;sub&gt;2&lt;/sub&gt; into aqueous mixtures of N-methyldiethanolamine (MDEA),
2-amino-2-methyl-1-propanol (AMP) and Piperazine (Pz) and into aqueous mixtures of Diisopropanolamine (DIPA), AMP
and Pz are measured at 343 K and total pressure range of 1-21 bar. The mass fraction of the total alkanolamine is fixed
at 0.45 and the results are presented as the partial pressure of each acid gas against its loading (mole acid gas / total
mole amine). It is observed that the absorption of the CO&lt;sub&gt;2&lt;/sub&gt; is enhanced in the aqueous activated
alkanolamine through blending of the AMP and Pz to the aqueous mixture of MDEA or DIPA separately; nevertheless, it
reduces the absorption of the H&lt;sub&gt;2&lt;/sub&gt;S in the both of the aqueous DIPA-based and aqueous
MDEA-base solutions.
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After an internal gas is decompressed to the low pressure or the atmospheric pressure, the periodic survey of the gas
holder and the pipe construction in the medium-pressure or high-pressure pipe line are executed usually.
In the case that it was difficult to reduce the medium-pressure of a gas holder and pipeline by the district consumption
with the governor, we used the method such as burning or diffusing gas in the part. Therefore, a wasteful gas not only
was consumed but also the greenhouse gas such as the methane or carbon dioxide was diffused.
Then, to decompress the gas holder and the pipe of the medium-pressure, &lt;b&gt;Osaka Gas developed truck-mount
compressor for reducing medium pressure "ECOPURGE" without discharging the greenhouse gas and without
wasteful consumption of the gas economically&lt;/b&gt;.
The Ecopurge reduces pressure by discharging the gas into the adjoining pipeline after the gas in the decompression
object is sucked, and compressed with its compressor.
As a result, three advantages (environmental side, security side, and economic aspect) are invented.
In Osaka Gas, the environmental advantage is &lt;b&gt;the greenhouse reduction of 5,000 CO2-ton during
year&lt;/b&gt; (3 % of the gross discharge of Osaka Gas). The safety advantage is &lt;b&gt;the prevention of troubles
by igniting or smelling gas&lt;/b&gt; in the vicinity of the expressway, the railway, and the skyscraper. In the cost
advantage, &lt;b&gt;the profit in which the development cost and the maintenance expense are subtracted is 2.5 million
yen a year&lt;/b&gt;.
&lt;b&gt;The reduction in a wasteful gas consumption of 2,000,000 Nm3 is achieved&lt;/b&gt; in March, 2013, and
&lt;b&gt;300,000 Nm3 has been continued during year.&lt;/b&gt;
Moreover, there are results of the gas decompression business ordered by other gas utility companies, too.
&lt;b&gt;The feature of the Ecopurge is a powerful, the small size, and easy operates compressor truck of the gas
engine drive safely considered.&lt;/b&gt; Its decompression ability is three times with a past same size device. As the
compressor truck for the medium-pressure decompression that uses the gas from the gas holder and the pipe for a
fuel, it is the first in Japan and acquires the patent.
"Wing compressor" that is small, light in weight, and large capacity is driven with the gas engine of 55 kW in the
Ecopurge.
&lt;b&gt;The Ecopurge is elaborately designed to achieve its large decompression ability by using the maximum
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Soil contamination by petroleum hydrocarbon (PHC) is a major concern facing the oil and gas industry. Particularly
Condensate liquids have been found to contaminate soil at gas production site. The remediation of PHCs is a difficult
challenge due to the complex interaction between contaminant and soil. A study has been conducted to enhance
degradation of PHCs by photo-Fenton oxidation and using Nanoscale Zero-Valent Iron as catalyst. The various
operating condition such as initial H&lt;sub&gt;2&lt;/sub&gt;o&lt;sub&gt;2&lt;/sub&gt; concentration, nZVI dosage,
reaction time and initial contamination dose were investigated. Central composite design was employed to optimize and
analyze the effect of operational parameters on the PHC removal efficiency. It was found that optimal molar ratio of
H&lt;sub&gt;2&lt;/sub&gt;O&lt;sub&gt;2&lt;/sub&gt;/Fe&lt;sup&gt;0&lt;/sup&gt; was 57 with maximum TPH removal of
97.5 % and 3hr reaction time and initial contaminant concentration was 45g oil /kg soil. Based on the results combination
of Nanoscale ZVI and photo-Fenton has proved to be a promising remedy for contaminated soil.
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The transition from utilities playing a monopolistic role (controlling all aspects of electricity, gas supply and delivery), to a
state in which other companies can participate in the market for generating and supplying gas and electricity, may offer
expanded services to consumers and will drive down the price of energy to consumers.
Consumers will have the choice of joining a suitable energy program for their own consumption, and also to join the
program of choice for companies engaged in the supply and distribution.
The opening of the energy supply to the competition will emergence business supplies, which provide natural gas and
electricity at competitive prices.
But in many cases the "fixed price" (the opposite of variable pricing) can be bad for consumers because historically the
energy prices rise and fall, and it is possible for consumers to pay more.
Indeed, companies that are engaged in the supply and distribution, base their monthly variable rates on the market
price, the Control of variable rate, can protect consumers.
To do this, we propose to create an Energy Service Company, in order to provide consumers with the exact same
energy in a much more competitive price, and also allow an annual 10% reduction in gas and electricity bills.
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The Danish EPA has proposed that NO&lt;sub&gt;x&lt;/sub&gt; emission from gas engines could be reduced in order to
fulfil part of the Danish obligations in the NEC directive. One source of NOx emissions is the gas fired engines at
decentralized power plants.
In Denmark around 1.000 MW of electric power production capacity is installed at natural gas fired engine based
decentralised CHP (combined heat and power) plants. These engine units emit components such as
CO&lt;sub&gt;2&lt;/sub&gt;, CH&lt;sub&gt;4&lt;/sub&gt; and NO&lt;sub&gt;x&lt;/sub&gt;. CO&lt;sub&gt;2&lt;/sub&gt; and
CH&lt;sub&gt;4&lt;/sub&gt; act as greenhouse gases. NO&lt;sub&gt;x&lt;/sub&gt; is harmful as it has a significant
negative health impact on people exposed.
The aim of the work is to assess the potential of NO&lt;sub&gt;x&lt;/sub&gt; reduction at the engine based power plant
in Denmark as wells the consequence of NO&lt;sub&gt;x&lt;/sub&gt; emission reduction on other factors, such as
greenhouse gas emission and natural gas consumption.
The aim of this work is to assess the potential for optimising the operation of these engines environmentally. In order to
do so, measurements of electrical efficiency, heat efficiency and emissions were carried out at different combinations of
ignition timing and excess of air. The engine models selected represent 85% of the natural gas consumption at engine
based power plants in Denmark. 
It was found that for all examined engines it was possible to obtain NO&lt;sub&gt;x&lt;/sub&gt; emissions as low as 200
mg/m&lt;sup&gt;3&lt;/sup&gt; @ 5% O&lt;sub&gt;2&lt;/sub&gt;. However, in order to ensure stable engine operation it
was assessed that the engines can be adjusted to obtain NO&lt;sub&gt;x&lt;/sub&gt; emissions of 250
mg/m&lt;sup&gt;3&lt;/sup&gt;. However, for some engines it will require implementation of a new control system of the
engine.
On average, the NO&lt;sub&gt;x&lt;/sub&gt; reduction potential corresponds to a reduction of 40% relative to the
present level. Such a NO&lt;sub&gt;x&lt;/sub&gt; reduction will lead to an increase of unburned hydrocarbon emissions
of 12% and the CO emission will increase by 19%. Furthermore, the natural gas consumption for the gas engines will
increase by 1.5% in order to keep the power production constant. This is due to reduced electrical efficiency as a
consequence of the NO&lt;sub&gt;x&lt;/sub&gt; reduction. However, increased natural gas consumption leads to
increased heat production. This is taken into account by assuming that the heat production from the boilers is reduced
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Natural gas is one of cost beneficial substance with a very little pollution. So this valuable substance is used in many
countries of the world as fuel in trade, domestic and industrial utilization.With paying attention to daily growth of
consumption and limitation of resources this valuable substance and probable dangerous of improper consuming of this
fuel, controlling of consumption, awareness and optimized usage is one of the world's necessities.This paper intends to
demonstrate a plan for intelligent decision and control target of showing proper consumption patterns aimed to reducing
dangerous of loss and system with human being fatalities and also reducing of pollution of improper usage of natural
gas. obtaining and registration of consumer's information and catastrophic events and methods of facing with this
problems establishing a knowledge Base of these information and then applying them with artificial intelligence for
automatic decision is the functionality of this system.
Keyword: Decision Systems, knowledge Base, Artificial intelligence 
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The continuous rise in CO&lt;sub&gt;2&lt;/sub&gt; which causes global warming is a major issue facing the world today.
Iran with annual CO&lt;sub&gt;2&lt;/sub&gt; production of 547 million tons in 2011 has been reported to be the 9th
country in the world. Therefore, Iran should establish some policies to control its environmental pollutions and place
carbon-mitigation strategy within the government agenda as soon as possible.
Regarding more than 34000 km gas transmission pipeline and more than 60 gas compressor stations, efficient use of
exhaust gas of these stations seems to be helpful for reducing greenhouse-gas emissions. Until now, there is not any
plan for utilizing exhaust gas at these stations. Due to scattered stationary gas compressor stations, distant from
geological formation and the complexity of separating CO&lt;sub&gt;2&lt;/sub&gt; from exhaust gas, making injection of
these streams into geological formations for carbon capture and storage economically unattractive and reduced the
interest in CCS process in gas compressor stations. Therefore other techniques need to be considered for
CO&lt;sub&gt;2&lt;/sub&gt; reduction.
In Iran due to vast land area, enough sunshine and different species of microalgae, capture unit by microalgae for
CO&lt;sub&gt;2&lt;/sub&gt; mitigation can be located close to gas compressor stations. Moreover microalgae cultures
can also produce valuable products. This paper is designed to investigate possibility of direct injection of exhaust gas of
compressor station into microalgae culture unit and efficiency of reduction of CO&lt;sub&gt;2&lt;/sub&gt;.
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This paper includes the significant on-site experience of the authors related to the presence of MEG in the amine loop
and its direct and indirect effects on amine gas sweetening unit. In order to prevent corrosion and hydrate formation in
pipeline, MEG is injected to the sour gas at the upstream of amine gas sweetening unit.
Very fine particles of MEG with the sour gas enter to the amine loop and after a while MEG concentration increase up to
20% of MDEA amine solution. It means that 20% of water in amine solution is replaced by MEG. In this research with
simulation of amine sweetening unit and some on-site experiences the important effects of MEG on amine gas
sweetening unit has been studied which have been summarized as follows:
&lt;i&gt;-&lt;/i&gt; H&lt;sub&gt;2&lt;/sub&gt;S absorption from sour gas has been decreased in comparison with no MEG
present.
- CO&lt;sub&gt;2&lt;/sub&gt; absorption from sour gas has been reduced due to the roll of water in the reaction
mechanism with MDEA.
- Water concentration has been decreased around 20%. 
- Regenerator bottom temperature has been reached to140 ° C. High temperature can cause amine degradation leading
to acid causing corrosion. 
- BTEX and heavy hydrocarbon solubility in amine solution has been increased because of MEG present in amine loop.
Subsequently foaming problems increases and charcoal lifetime reduces. Also transferring BTEX to the Sulphur
Recovery Unit increases and causes catalyst deactivation.
- Energy consumption of amine gas sweetening unit has been rised.
- The volume of amine make-up frequency increases.
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With growing concerns over greenhouse gas emissions associated with natural gas industry operations, there is a
requirement to develop technology and processes to reduce emissions, as methane the main component of natural gas
is one of the most significant greenhouse gases. For gas transmission pipeline networks, a major emission source is
from in-line compressors as a consequence of routine depressurisation that can result in substantial gas emission to
the atmosphere. Clearly there is a need to reduce or even eliminate the need for large volume, repeated venting from
compressors.
In the UK, National Grid Gas Transmission working with DNV GL has developed an approach to capture the vented gas
and has demonstrated this technology approach at a large-scale test facility.
The technology demonstrated for gas capture from venting operations is Adsorbed Natural Gas (ANG). Here, a
capture/storage vessel is filled with a suitable adsorbent material (Activated carbon) to enhance the storage capability.
Activated carbon’s large micropore volume and its ability to form dense packed beds make it highly suitable as an
adsorbent. The energy density of the storage medium will be greater than that of the same vessel without the adsorbent,
when filled to the same pressure. For example, in laboratory-scale tests at 35 bar, ANG can store larger amounts of gas
than compressed natural gas (CNG) at 100 bar ie. a significant storage capacity improvement at a significantly lower
pressure.
The charging and discharging of the ANG gas capture vessel has been optimised to enable good control of the gas
quality which can vary through the adsorption/desorption processes, and integrate with standard engineering
operations. The performance of the system has been studied with regard to a wide range of process conditions,
ambient conditions, cyclic operation and gas flow rate. Overall gas capture capability is good and the approach has
significant environmental benefit.
A techno-economic analysis has been undertaken to quantify the changes to the carbon footprint associated with gas
capture compare to standard venting operations and this highlights that ANG technology is a suitable option for such
processes. The captured gas can be reused in a variety of downstream applications or used to recharge the
compressor once operation is restarted.
Additional benefits of ANG include:
- Safer, lower operating pressures compare to Compressed Natural Gas,
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In this paper, the Heidaryan and Jarrahian equation of state [&lt;i&gt;E. Heidaryan, A. Jarrahian, J. Supercrit. Fluid. 81,
2013, 92–98&lt;/i&gt;] has been adapted as a first worldwide cubic EOS to calculate the volumetric properties of dry
natural gases, wet natural gases, and natural-gas condensate “sweet and sour mixtures” (up to 73.85, 97.63 and 38.37
mole percent of H&lt;sub&gt;2&lt;/sub&gt;S, CO&lt;sub&gt;2&lt;/sub&gt;, and N&lt;sub&gt;2&lt;/sub&gt; respectively)
when the gas composition is unknown, through new gas specific gravity correlations. Correction terms of water content
as high as 10 mole percent of H&lt;sub&gt;2&lt;/sub&gt;O and hythane (natural gas + hydrogen) as high as 74.9 mole
percent of H&lt;sub&gt;2&lt;/sub&gt; were obtained. The equation of state was validated with 8,140 experimental
compressibility factor data points from 293 different mixtures in a range of atmospheric pressures up to 1570 bar and
temperatures from -94 to 210 °C. It is also applicable to the CO&lt;sub&gt;2&lt;/sub&gt; sequestration process.
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Previously gas quality has never been an important theme for the gas distribution sector, and expertise is scarcely
existing at Liander, a gas distribution company in the Netherlands. Recent developments have led to a renewed interest
and role for the gas distribution sector in gas quality.
For decennia the gas in the gas distribution grids was primarily used for heating, hot water and cooking. Last years a
new growing market for gas has emerged: gas for mobility. The CNG filling stations offer attractive opportunities for
capacity management due to their stable gas demand profile independent of seasonal influences. On the other side they
have stricter gas quality specifications and demand more focus on gas quality aspects.
On the supply side Liander faces local injection of Green gas. In order to facilitate the injection of Green gas into the gas
distribution grid, gas quality specifications are specified and the gas distribution companies need to monitor and control
the gas quality of the injected Green gas.
Furthermore gas distribution operations can have an impact on the gas quality of the gas distributed in the gas grid.
Liander faces local problems with dirt and dust in their gas distribution grids. The origins of this dirt and dust can be for
example works in the gas grids without proper cleaning resulting in clogged filters at gas stations or could even lead to
gas station failure. Leakage of water into old low pressure grids, can lead to moisture problems. Another source of
water in gas distribution grids can be pressure tests with water for new gas distribution pipelines. In recent years
moisture problems in the gas distribution grids have led to complaints and even claims from CNG filling stations. Liander
needs to develop standards, methods and measures to be taken to anticipate and prevent these types of gas quality
issues.
The developments on the demand side, supply side and in gas distribution operations pose a gas quality challenge for
Liander. This challenge leads to an increasing need for a general gas quality management system at gas distribution
companies.
A part of this gas quality management system is already in place at Liander in the form of the gas quality monitoring and
control system for Green Gas producers that inject into the gas distribution grid. However this system should be
extended to cover not only green gas, but also gas quality monitoring and control in the gas distribution grid itself. The
gas quality management system will enable Liander to reliably inject local Green Gas and supply our existing and new
customers with gas that is safe and suitable for the intended use of gas.
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&lt;b&gt;Objectives&lt;/b&gt;The purpose of this study is to help GRTgaz optimise the maintenance of its natural gas
compressor stations. Availability stations modelling is therefore proposed, taking into account the probability of failure of
basic functional elements (BFE) and preventive and corrective maintenance actions. It also takes into account
maintenance and system downtime costs.&lt;b&gt;Context&lt;/b&gt;GRTgaz is a 75% subsidiary of GDF SUEZ, in
charge of the management of a gas transmission network in France. GRTgaz uses databases related to the technical
features and operation data of its facilities.CRIGEN (the GDF SUEZ Research and Innovation Division in the field of
Gas and New Energies) provides its methodological support to GRTgaz for the development of policies in the fields of
asset and industrial safety management.&lt;b&gt;Method&lt;/b&gt;The first step was to estimate, for each family of
equipment, the related failure rates on the basis of the feedback data. The Bayesian approach was applied to families of
equipment with a low feedback data.These initial analyses were used to quantify the input data necessary to model the
availability of compressor stations. This modelling is performed in three steps:1 - Identification of the functional and
equipment scope of the model:The basic functional elements of the compressor stations were broken down into nine
parts. Each of these parts was then broken down into critical subsets (around thirty in total, counting subsets present in
several examples).2 - Association of failure, maintenance and cost data to each subset:Each subset was broken down
into maintainable units that correspond to preventive maintenance actions. A total of 48 preventive maintenance actions
have been defined and included in the model.Reliability data were estimated on the basis of the feedback, combined with
expert assessment. Average repair times were assessed using expert opinions. Finally, the maintenance support is
taken into account by means of a maximum number of maintenance resources used at each instant. Where several
actions are pending, priority is given to the corrective maintenance actions. Each maintenance action leads to the
downtime of the maintainable unit concerned (except for certain preventive maintenance actions performed "online")
and, once completed, means that this unit is considered to be "as good as new".3 - Construction of the Petri net
model.The system modelling was created in predictive stochastic Petri nets. Each subset is modelled by a configurable
object according to the specificity of each station (failure data) object. These objects can then be reused and
reconfigured according to the architecture of the station to be modelled. &lt;b&gt;Results&lt;/b&gt;The results were
obtained from 10,000 simulations over a period of 30 years.The results, broken down per part, relate to:• the frequency
of failure• the unplanned downtime percentages (due to outages)• costs due to outages• the scheduled downtime due to
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&lt;b&gt;Objectives&lt;/b&gt;The purpose of this study is to assess the reliability of natural gas main lines operated by
GrDF in France on the basis of feedback data. The results are relevant input for prioritising
investments.&lt;b&gt;Context&lt;/b&gt;GrDF, a subsidiary of GDF SUEZ, is responsible for natural gas distribution
activities in France. It operates a natural gas distribution network of about 200,000 km. As part of its efforts to drive
forward its asset management approach, GrDF has developed decision-making tools to measure and improve the
relevance of its investment programmes and to justify its choices with regard to third parties.CRIGEN (the GDF SUEZ
Research and Innovation Division in the field of Gas and New Energies) provides methodological support to GrDF for
the purpose of developing policies in the fields of asset and industrial safety
management.&lt;b&gt;Method&lt;/b&gt;CRIGEN has developed and implemented a method to evaluate the predictive
reliability of the GrDF natural gas main lines. It is based on four steps for each material and region:
1 . Search for features impacting the probability of failureA statistical model (logistic regression) and a dynamic model
(equal survival curve test) are built to identify significant variables. The models are applied to each material and each
region, which may lead to different segmentations for the same material, depending on the amount of data available in
the region. Significant variables are however common for a given subject.2. Estimation of the Weibull parametersAmong
the various parametric models, Likelihood Rate Tests indicated that the Weibull law was the best choice for the
estimate. This choice is also justified by the flexibility of the model, which is based on three parameters and which allows
a modelling of all the phases of the bathtub curve (phases of youth, useful life and aging). As indicated by (Lannoy and
Procaccia, 2006), the Weibull model is commonly used in reliability to model ageing.3. Estimator bias correctionThe
feedback data are used from 2005 until 2012. The estimation is performed on the failures that occurred from 2005 to
2011, those that occurred in the year 2012 being kept for validation.Simulations were conducted to determine the impact
of the lack of information on the estimators quality. The results indicate the presence of a significant bias.To correct this
bias, an algorithm was built. It works by iterating until convergence.
4. Verification and predictionEstimators thus obtained are verified by performing a forecast for the period 2005-2011 and
over the 2012 period and by comparing the results with the number of failures that actually occurred during these
periods.&lt;b&gt;Results&lt;/b&gt;GrDF has now reliability models that take into account:• the regional specificities• the
impact of the different technical characteristics on reliability• the evolution of reliability over time (aging evaluation).These
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In order to reduce natural gas leakage from the gas network and to prioritize biomethane over natural gas dynamic
pressure management is required. A system has been developed to dynamically manage the pressure in the distribution
grid. By combining field measurements with weather forecasts and historical data, the system will be able to predict
future gas demands and act accordingly. The functioning of this system has been proven by extensive testing in a
natural gas testing facility. Technical details and test results are still confidential. Details including test results will be
available for the paper submission in July 2014.
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In this case study, we investigate and describe steps to optimize controller parameters in a complex control structure of
an Air Compressor of 5&lt;sup&gt;th&lt;/sup&gt; refinery of South Pars Gas Company. We implemented and tested our
corrective suggestions on control and protection systems by this simulating module. Our goal in conducting simulation
project was to analyze behavior of auxiliary starting system, investigation of process and Automation System causes in
alarm generation, investigation of control system dynamically and design of SCADA for storing simulated signals and
generated alarms. This system has been successfully designed and tested on hardware and software packages of
SIMATIC family of SIEMENS AG. The controller structure defined in this compressor, consists of four PI controllers and
maximum selection blocks for each actuator. Using simulation is the easiest way to examine optimization methods of PI
controller parameters and repetition of simulated model in operational conditions.
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In contrast to protection systems, control loops play a significant role in modern Process Automation Systems and their
proper design and good performance have an important impact on higher efficiency of plant and production costs
reduction. Case Studies included reduce adverse effects of PID controllers on dynamic behavior of PLCs, manipulate
the outputs of PID controllers to increase the service life of actuators, increase the robustness of PID controllers
against the measurement errors and process disturbance and eventually, selecting optimum PID parameters of
controllers.
In section related to minimizing the adverse effects of PID controllers on dynamic behavior of PLCs, type of processes
analyzed (both Online in PLC and Off-line) and by using an approximate estimated model of process, an optimum
sampling time of PID controller selected. To increase the service life of the final control elements, algorithms developed
to avoid sudden jumps from setpoint branch to PID algorithm and bumpless mode change (Automatic and Manual)
implemented .Using software filters ,with a selectable time constant, and applying Deadbands helped to make the overall
PID more robust against the process disturbances. Finally, by using the estimated 2nd order model for a given process,
we were able to determine optimum PI and PID controllers (both Online in PLC and Off-line) even for complex control
structure such as Cascade.

South Pars Gas Company; Iran; Tel: 0989112720014, hdhosseini@yahoo.com

Additional file

Extra information

 -

Presentation

Session

Oral presentation

Time

Presentation pref.

  /  /Date

Location



Abstract Registration No: 476

403                     IGRC 2014Conference

476

Foissac, Arnaud

Gas migration in soil from a distribution network leakage: an experimental and numerical study to assess
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Scherello, Axel
Wessing, Werner
Hardy, Michel

Gas distribution networks are submitted to various aggressions and loads that may rarely lead to involuntary leaks:
external interference, corrosion, sealing issues, etc. Gas may therefore be released and may follow different paths
below ground, through cracks, along pipelines or below the road surface. The objectives of this work are to quantify
buried gas leak flow-rates and to determine the extension of the flammable gas volume, and the time needed to reach a
steady state.
In the framework of a GERG (European Gas Research Group) project with Gas Natural, National Grid, EON and GDF
SUEZ as partners, realistic configurations that are representative of gas distribution networks in Europe were defined in
terms of pipe diameters, burying depths, structure of urban near-surface soils, etc. Then, based on the previous
findings, GDF SUEZ developed an experimental method to quantify buried gas leak flow-rates as well as time and
spatial scales of gas migration in soil. A test rig of 9.5x8.5x2.7 m&lt;sup&gt;3&lt;/sup&gt; filled with compacted sand was
set up, and methane was injected at 1 m depth. Two leak diameters (1 mm and 5 mm), and several inlet pressures
varying from 40 mbar&lt;sub&gt;g&lt;/sub&gt; to 4 bar were tested. Resulting flow-rates ranged between 0.2 L(n)/min
and 6.7 L(n)/min. Gas concentrations were measured all around the sand volume, thanks to numerous vacuum probes.
For all experimental cases, a steady state was reached, which means that flammable gas volume does not increase
without bounds, due to the existence in this case of a balance between lateral spreading and buoyancy.
The large amount of experimental data acquired during this campaign first allowed to validate a formula relating the gas
leak flow-rate to known soil characteristics. This formula mainly depends on the inlet pressure, the leak diameter, the
soil permeability and the Forchheimer coefficient. These two last parameters directly depend on the type of the soil but
are not well referenced in the literature. Thanks to the instrumentation developed within this project, it is now possible to
estimate them by performing simple instrumented injections of compressed air below the ground surface.
Then, numerical codes were compared to the experimental results to assess their ability to simulate gas migration in
soil. TAGS, which is a 3D code developed by GDF SUEZ, OSAKA GAS and TOKYO GAS in the 90’s and after only by
GDF SUEZ, shows satisfactory results. It is able to properly predict the time constants of the phenomenon and it is
conservative in the calculation of the flammable gas volume for the simple experimental set-ups explored until now. In
parallel, other codes are being tested, as ANSYS CFX, with encouraging first results. In order to qualify numerical
simulation codes on more complex and more realistic experimental set-ups and to produce additional results about
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The storage of biomethane in the natural gas grid offers the option of a demand-oriented provision of electricity and is
therefore seen as a key technology for the energy turnaround. However, the injection of upgraded biogas is associated
with many expenses.
Oxygen comes into biogas through various treatment processes. Due to this reason the oxygen content arises several
hundred or thousand ppm. In addition to the desulfurization and removal of carbon dioxide, the oxygen removal is
becoming increasingly important. In moist areas of the gas infrastructure, the negative influence of oxygen is especially
noticeable. So in underground gas storage, especially in porous storages and aquifer storages, even at low
concentrations of oxygen, corrosion and geo-chemical reactions at pore surface occurs. Additionally the formation of
elementary sulfur takes place by oxidation of hydrogen sulfide in the presence of oxygen and moisture. Elementary sulfur
can block pores and channels. The increased formation of biological deposits by an increased biological activity may
block the near well area. The reservoir properties degrade. In worst case an irreversible closure of the pores happens
and porous storages can no longer be used.
Therefore in most European technical regulations for underground gas storages and the European gas exchange the
oxygen content is limited to 10 ppmv (see EASEE-gas recommendation: EASEE-gas Common Business Practice:
Harmonisation of Natural Gas Quality. No. CPB2005-001/02)
Currently existing techniques for oxygen removal – based on noble metal catalysts – are very expensive in investment
and in operation. As a result of the research activities at the DBI - Gastechnologisches Institut gGmbH Freiberg a
process is developed for the combined desulphurization and oxygen removal from biogas. This technology uses
iron-based adsorbents. For this purpose detailed studies of the basic reaction mechanisms were made. The whole
process has been optimized for different process parameters (especially: flow velocity, H2S and O2 concentration,
relative gas humidity, temperature). The aim was to determine the optimal composition of the iron masses as well as the
process sequence.
The advantages of this process are low investment and operating costs (easy process scheme, low-cost adsorbents,
low temperatures, atmospheric pressure, etc.).
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In this study activated alumina nano-structures has been made from sodium aluminates, produced from leaching
reaction of Raney nickel. In synthesis process, pore size diameter is controlled by temperature, stirring speed and alloy
addition rate which results in nanostructure formation. The nitrogen isothermal adsorption method was applied to
measure the BET specific surface area, total pore volume and pore diameter. Microstructure and morphological
analysis were performed by X-ray diffraction (XRD), scanning electron microscopy (SEM) and transmission electron
microscopy (TEM). Finally, humidity sorption capacity of adsorbents measured and compared with commercial type.
The result clearly indicated the high efficiency of nano-activated alumina, in compression with commercial ones.So at
10% relative humidity, nano-almina indicates 12.5 wt% adsorption capacity in comparison with 5 wt% for commercial
ones. On the other hand, for relative humidity more than 80%, this absorbent showed more than 50 wt% adsorption
capacity. Therefore this absorbent would be appropriate for gas dehydration services. The most advantage of this
method is to use the leaching of Raney Nickel's overflow to produce alumina nano-structures.
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For the future heating energy demand is declining in Germany and also Europe due to increasing thermal insulation,
more efficient heating equipment or demographic developments. For different natural gas companies this fact means
that on the one hand less natural gas can be supplied. On the other hand, the grids can become non-economical. Due
to this fact the optimisation of gas grid structure is necessary. Urban areas have to be identified where new grid
sections can be installed or where grids have to be reduced.
GIS-based heat demand analysis can clarify these issues. On the basis of geographic information systems (GIS) it is
possible to evaluate the current and future supply situation and to identify the location for new costumers. As a result
detailed maps are available. New customers can be found quickly and easily. Furthermore it is possible to evaluate and
to optimise the heat supply.
For this purpose the heat consumers were divided into more than 100 different categories with individual, specific and
absolute heat demands. This complex data situation is analyzed and evaluated by using various GIS methods. Based on
approximately 10 million data sets a high-resolution, informative map can be developed and detailed recommendations
for the development auf areas can be given.
However for all heat analyzes the question is clarify which value-added path is economically and technically worthwhile.
The answer to this can vary greatly from site to site and from region to region. For this reason, the GIS analysis must be
done site-sharp to identify new potential supply areas and customers. The following supply options have to be
considered for this purpose:
- Natural gas grid
- Natural gas-powered CHP + local heating network
- Biogas powered CHP + local heating network
- Fuel oil-powered CHP + local heating network
- LPG-powered CHP + local heating network
- Biomass-powered CHP + local heating network
- LPG network
- Biogas upgrading and injection into the gas grid
On the one hand, a possibility to win new customers is to condense existing networks. This means that additional
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Gas quality issues are under scrutiny since more than ten years in Europe as a result of a double evolution. On the one
hand, new sources are entering the grids such as LNG's, biomethane or other renewable sources and on the other
hand the implementation of the EU internal gas market rules have loosened the control that TSO's and DSOs could
have on gas flows and thus on local gas quality variations.After Marcogaz first proposal for a harmonised Wobbe index
range developed in a series of three position papers between 2003 and 2006, the European Commission asked with
Mandate M/400 on gas quality that the impact of gas quality variations on domestic and commercial appliances be
studied in preparation of the production of a standard for gas quality for the H group.CEN/BT WG 197, especially
created to manage the phase 1 of Mandate M/400, identified through the GASQUAL project, a number of issues, most
of them to be addressed through national policies in order to implement a common range of Wobbe index throughout
Europe. The issues identified are discussed in the Gas Quality Pilot Study that aims at building a comprehensive
analysis of the national issues in order to facilitate the transfer of best practices and ease the implementation of a wide
Wobbe index range.At the time the Gas quality standard elaborated by CEN is under public enquiry, this presentation
aims at presenting the main issues identified within the GASQUAL project, and how the implementation of the proposed
Wobbe index range may impact the current national rules and practices and the benefits of establishing a wide
specification.It will also highlight the need for a close and constructive partnership between all stakeholders of the gas
value chain in order to ensure that gas will still be a player in tomorrow's energy landscape.
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&lt;b&gt;abstract&lt;/b&gt;
Due to electrical, electronic equipments and connections of central control room located in place that called Marshal
Room, Forcast weather conditions within the room temperature and humidity changes constantly according to
circumstances outside air is important. In this paper, a mathematical model for analyzing the moisture and heat transfer
behavior of the Marshal Room, is presented in a transient mode. Model based on writing equations for different
components of energy balance of the Marshal Room, the walls, ceilings, floors and the heat source is composed. Also
the equation is written for changes of air humidity in Marshal Room. Obtained equations written in the form of state
space and numerical methods have been analyzed. A lumped approach to model the room air temperature and humidity
is used and a multi-layer model in finite differences for the building envelope is employed. This work is focused on a
mathematical model that state-space description of building space which is implemented using MATLAB/SIMULINK
applied to both building thermal analysis and control systems design. From results is used for predict Hygrothermal
behavior of indoor air and possibility of condenses into the Marshal Room. This model gives Solutions to the problems of
moisture in Marshal Room and remove the water droplets on equipments.Objectives of this study is the possibility of
keep of temperature and relative humidity within the acceptable range by controlling the heating and ventilation to reduce
possible damage to the electrical equipment in the Marshal Room. Khangiran refinery produces 50 million cubic meters
of natural gas per day, supplying gas to six northern provinces of Iran.
 &lt;b&gt;Keyword :&lt;/b&gt; &lt;b&gt;Dynamic Modeling, &lt;/b&gt;&lt;b&gt;Marshal&lt;/b&gt; &lt;b&gt;Room&lt;/b&gt;
&lt;b&gt;, &lt;/b&gt;&lt;b&gt;ventilation, Relative Humidity, Condenses, khangiran gas refinery&lt;/b&gt;
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Iran after Nigeria and Russia is the highest flaring countries in the world. Iran with 11.4 × 10&lt;sup&gt;9&lt;/sup&gt;
cubic meters annually is the third-leading contributor to world gas flaring at the end of 2011. 11.4 ×
10&lt;sup&gt;9&lt;/sup&gt; cubic meters is roughly equivalent to 2% of natural-gas consumption by the European Union
countries, 1.7% of US consumption or 5% of Russian gas exports.
Iran possesses one of the world’s greatest non-associated gas fields which estimating its production will reach 900
million m&lt;sup&gt;3&lt;/sup&gt; per day by 2015. Because of growing gas production, the amount of flaring, venting and
burning acid gas was increasing which causes environmental impacts and dangerous diseases such as cancer.
Venting these gases releases methane, which has 23 times as much global warming potential (per ton) as carbon
dioxide.
Major amount of natural gases and acid gases are burned due to been excess of capacity of sulfur recovery units and
not enough necessary measures for processing. Besides acid gas flaring, associated gases, as a by-product of oil
separation, are also flared when their volumes exceed the requirements.
According to the official data and satellite data, Persian Gulf is one of the regions which the most wide-scale associated
gas flared and Iran in this region is number one. The actual volumes of associated gas flaring in Iran are relatively
difficult to estimate. In some case, it is not economic or practical to process because of small volumes of gases. The
damage cost from the flaring of natural gas to the global environment is evaluated to be approximately $600 million per
year, which is equal to 1% of current GDP in Iran.
In these situations, this paper investigates several options for disposing of unmarketable natural gas include flaring,
incineration or venting such as underground injection into geological formations or establishing GTL plants or uses as
pipeline heating and electrical generation. It shows that Iran lacks efficient, effective regulations on flaring and venting.
Therefore, effective enforcement of regulations to approve flaring and venting permits, monitor flaring and venting
volumes, and implement operational standards are crucial to reducing flaring.
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Achievement of the Danish goal of 100% renewable energy by 2050 makes it absolutely neces-sary to focus on
conversion between different energy sources and on the opportunity for storing large amounts of energy. Here, the
natural gas grid and electrolysis play a crucial role. Power from wind and solar can be converted by electrolysis into
hydrogen which can be stored in the gas grid (Power-to-Gas).
This project brings together key players in the Danish natural gas infrastructure, Energinet.dk, Dong Gas Distribution
and Danish Gas Technology Centre, in a unique collaboration with GreenHydrogen.dk to examine the consequences of
injecting hydrogen directly into the natural gas grid via M/R stations. The project is a direct consequence of Energinet.dk
's strategy to integrate RE-gas with the existing gas system and of the Danish R&D strategies and Road Maps on
development of electrolysers.
In the project, a closed loop between two M/R stations is established. An electrolysis plant for on-site production of
hydrogen is installed adjacent to the M/R stations and hydrogen is injected directly into the closed loop. The M/R
stations' ability to handle large amounts of hydrogen (20-30%) will be examined and the necessary modifications will be
conducted. The electrolysis system will be developed as a stand-alone production unit with associated user interface,
monitoring and smart-grid-ready control systems.
A lengthy test period of 24 months allows for a comprehensive test program in which the interaction between electrolysis
plant and M/R stations is investigated. The test phase also includes lifetime testing of critical components in both
electrolyser and M/R stations.
The project results in a practical, public guideline that describes how the M/R stations and gas grid must be adapted to
handle the injection of hydrogen in the natural gas grid, including consequences for regulatory approvals and operation
& maintenance.
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One of the typical processes to remove mercaptanes from LPG is caustic wash. In this process, caustic extracts
mercaptans in the form of sodium mercaptides and in regeneration process sodium mercaptides convert to DSO and
regenerated caustic is used again. Regeneration process is an oxidation reaction that needs oxygen. In refineries,
process air is conducted to the operation unit instead of pure oxygen. Air demand should be determined so that excess
air, at the end of regeneration, is between 8-12%.in 5&lt;sup&gt;th&lt;/sup&gt; refinery of South Pars Gas Complex in
Iran; air adjustment is done based on Digital Control System (DCS) data and laboratory results. In this study three
methods are presented for air adjustment. The method, which has the minimum error ( 20%) selected as the best one.
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BAXI INNOTECH, a subsidiary of BDR Thermea, one of the leading heating equipment manufacturers in Europe, has
been developing an mCHP fuel cell heating unit for single-family homes, based on low-temperature polymer electrolyte
membrane (PEM) technology. Fuelled by natural gas, the heating unit is not much bigger than a traditional boiler at this
stage and provides almost three-quarters of the electricity and covers 100 per cent of the heat demand.
Basically these components make the whole fuel cell heating system even more efficient in single family homes: the fuel
cell heating unit, the heat storage tank for a daily storage of heat with hydraulic module and the energy manager.
Together with the concept of power to gas and the seasonal storage capacity of natural gas in the grid, fuel cell heating
becomes a future orientated solution for the gas industry.
This “all-in-one” solution is provided with a convenient, centrally operated comprehensive home energy management
system that makes it possible to use the fuel cell heating system in an intelligent way. Performance values concerning
energy consumption, energy efficiency and savings in CO2 emissions can be seen on a visual display in the living area
as well on smartphones.
The performance values of energy consumption, energy efficiency and savings in CO2 emissions show that the fuel cell
heating system meets already the requirements of the European Union’s 2020 initiative, especially the Commission
Regulation No. 813/2013 of 2&lt;sup&gt;nd&lt;/sup&gt; August 2013 implementing Directive 2009/125/EC of the
European Parliament and the Council with regard to Eco-design requirements for space heaters and combination
heaters.
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In addition to the equipment, human resources also have an important role in the development of any organization.
Therefore, adequate consideration of the economic, mental and psychological needs of the staff in any company leads
to a profound change and the development of the company.
Keeping the effective and useful role of the family in people's daily lives in mind, it seems necessary for the organizations
to have an efficient program in order to enhance the involvement and the knowledge of the staff.
In Shahid Hashemi Nejad Gas Refinery various activities are provided to improve the staff's efficiency and also to
entertain families and get them involved.
These activities may include:
- organizing courses and holding various scientific, cultural, artistic and sports competitions
- organizing a one-day tour to visit beautiful places
-providing a chance for the families to visit the staff's workplace
-holding celebrations and rituals on different occasions
-implementing the proposals system
One of the most useful activities is the implementation of the proposals system among the staff and their families.
The proposals system has always been considered as one of the most effective and pervasive management tools to
engage employees and families and to achieve a cooperative management method.
In this system, the suggestions are first received and examined, and applied, if confirmed.
These various activities have been warmly welcomed in the organization and have led to the enhanced efficiency of the
staff and effective involvement of the families in the system.
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&lt;b&gt;MOTIVATION FOR POWER-TO-GAS PROJECT IN FRANCE&lt;/b&gt;
It is clear that for more than a decade, the European initiatives about hydrogen (H2) as energy vector grow rapidly so
that hydrogen becomes a real response to climate and energy issues. The choice of hydrogen is essentially justified by
its environmental qualities; it is an attractive solution to reduce greenhouse gases emissions and urban pollution.
Moreover hydrogen is a flexible means to integrate intermittent renewable energies into electricity & gas grids, and to
optimize the balance between energy production and consumption.
The GRHYD project (Grid Management by Hydrogen Injection for Reducing Carboneous Energies) introduces
hydrogen as a flexible solution to store, transport and give value of intermittent renewable energies (like wind power),
and also to couple the management of electricity and gas energies via hydrogen energy vector, so-called Power-To-Gas
systems.
&lt;b&gt;THE GRHYD PROJECT&lt;/b&gt;&lt;b&gt;OBJECTIVES&lt;/b&gt;
The GRHYD project, coordinated by GDF SUEZ, is launched in January 2014. It is a demonstration project at actual
scale in Dunkerque (France). Its objective is to evaluate and validate the technical and economic relevance of a new
energy system composed of H2 and NG in new markets.
The GRHYD project aims solving important challenges :
ü Environment : reduction of greenhouse gases and urban pollution,
ü Energy : decrease of fossil energy consumption,
ü Techniques : development of electrolyzer technologies (PEM) and H2 solid storage,
ü Economics : cost reduction of the energy chain,
ü Social : development of local and national economic activities, public familiarization with hydrogen energy.
&lt;b&gt;THE GRHYD PROJECT INVOLVES TWO DEMONSTRATIONS FOR EXPLORING NEW MARKETS&lt;/b&gt;
&lt;b&gt; &lt;/b&gt;
&lt;b&gt;Demonstration in a new urban district.&lt;/b&gt;
The NG-H2 mixture will feed a new district of 200 individual and collective lodgings. Hydrogen will be produced by
electrolysers from low carbon electricity and stored on site, injected into the local NG network in variables volume
proportions, less than 20%, to meet the needs of heat (heating and hot water) of the 200 new homes.
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Analysis and Assessment of the energy consumption rate and product emissions and greenhouse and social costs
associated with the department of Iran transportation from 2005 to 2011
Analysis and evaluation of the CNG industry development in Iran transportation ( development CNG status and
NGVs),economic and environmental impact of the CNG industry in energy consumption in the Iran transport sector
,Challenges in transportation CNG industry and its impact on CNG consumer trends during 2005 to 2011
Economic and environmental assessment of the position of the CNG and Its role in the country's energy portfolio ( Iran)
in the 20 years next with using genetic algorithm analysis .
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The energy performance improvement for existing and new buildings has become one of the major concerns for energy
efficiency policies. More than ever at the heart of the debate, these policies (regulations and incentive programs) are
multiplied to encourage structural reductions of energy consumption in buildings. At different level, European and
national, these policies are meant to reach energy independence and to ensure a sustainable economic growth
simultaneously with the reduction of climate change. In this context marked by new regulations, rising energy prices at
medium and long term and the abundance of innovations and new technical solutions to meet the challenges of building
energy efficiency, the necessity of a prospective simulation tool has emerged.
The bottom-up CRIGEN’s prospective tool - OPERA - allows the user to set up and evaluate impact scenarios and
possible trajectories as well as the consequences of a given energy policy until 2050. The tool, based on a detailed
description of today’s French building stock, includes various and detailed components, like building stock dynamics
and refurbishment (constructions and destructions, rate of refurbishment with detailed preference setup, performance
of the interventions,...), smart energy consumption simulation engine taking the rebound effect into account, detailed
heating systems model including future technologies, other energy uses in buildings (cooling, hot water and electric
uses). The tool is reinforced by a dedicated financial module which allows producing estimations on investment costs,
required amount of State funding, and national economic energy saving potentials.
This detailed bottom-up prospective tool allows the user to produce a large variety of scenarios, as a reference
scenario (takes into account all the measures implemented before the reference year) and policy scenarios (considers
new measures implemented after the reference year, until 2050). The tool allows as well to take into account the impact
of measures that modify, at final consumer level, the energy supply mode as the micro CHP, fuel cells, PV installations. It
is possible to follow every building stock evolution, from buildings energy performance to heating technologies
distribution.
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Feasibility study and future use of micro-CHP in Iran ranked the world's second largest reserves of natural
gas
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Iran has the world's second largest reserves after Russia. By exploitation of all phases of South Pars gas field that is
located in the Persian Gulf, production of natural gas surpasses the current domestic consumption. Export of natural
gas because of political problems by pipelines has major limitation. Distribution network of natural gas has developed
more rapidly during last two decades in Iran and nowadays, in addition to major cities, most towns and even some very
small villages are connected to Iranian’s national network of natural gas pipelines. By developing this network and
eliminating governmental subside of energy, it is predicted that the use of Micro Combined Heat and Power (micro-CHP)
will begin and grow up rapidly. Power plant efficiency is limited by thermodynamic to about 33-60%. Power plants
produce low-grade heat that cannot be transferred by pipelines to the energy consumer in long distance, like electricity.
Therefore it will be wasted in a cooling tower without using for example for heating a building. So, the idea of generating
electricity near where the waste heat can be used was developed as a micro-CHP with higher energy efficiency.
Economic and technical feasibility study of using a micro-CHP system was studied in Iran and trend of future use of it
was estimated. Micro-CHP can reduce the air pollution and emission of green house gases because of increasing the
energy efficiency. The results show that developing the micro-CHP is sensitive to energy price and climate type. Iran
has different climate zones: northwest and west of Iran have a cold weather; center of Iran has a moderate climate and
south of Iran have a warm weather. The results of feasibility study show that using micro-CHP for northwest and west of
Iran faces to high energy saving. Therefore Iranian Oil Ministry supports the planes of using micro-CHP in the country's
climate zone.
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Fiscal billing by online simulator in transmission grid
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Denmark has one of the largest variations in gas quality in Europe right now. This among other things challenges the
inventory of the energy amount being transported and the fiscal billing.The flows depend on the commercial nominations
from the different entry points hence the mixing of gas qualities.Energinet.dk uses an online gas quality tracking tool for
the fiscal billing of both flow and gas quality.
The use of an online gas quality tracker by both the control center and for billing purposes gives benefits but also new
challenges. We only need one system and one database, how-ever it requires more checks and traceable corrections
during the month to make sure the data has sufficient quality to be used for fiscal purposes. It also requires a good
coopera-tion between different parts of the company. The online system tracks all flows and gas qualities entering the
grid and mix it.Being able to monitor the gas quality real-time, we can determine delivered energy amount at any given
time on any station in the grid. We can also estimate when a given slot of gas is at a given place. We also use the
output for allocation of calorific value for billing. The results are further more used by the Danish distribution companies
for their billing of the consumers.
Every week we do controls to verify the online tracker and if there are any errors we con-tact the control center and
they recalculate the data. We use the online gas quality tracker to validate our gas chromatographs against each other.
The online gas quality tracker can also help detect errors on flow counters or pressure counters.
Every month we use output from the online gas quality tracker to perform retroactive corrections of flow conversion for
all measurement stations using the PTZ method in the transmission grid.
We have demonstrated that billing in a grid varying gas qualities can be performed via a well-functioning on line system
and a good measurement system.One depends on the other.
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The Avedøre Project – How to find renewable biogas sources and integrate them in the gas grid by upgrading
and methanization with new technologies.
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Spildevands Center Avedøre (a large wastewater treatment facility located near Copenhagen) will in 2015 change into a
full-scale demonstration center for new technologies for biogas upgrading and power to gas to contribute to the political
agenda of using renewable biogas sources to meet the demand for a fossil free future by 2050.
The Avedøre project consists of four separate projects;
Today Avedøre Wastewater Center uses the biogas from sludge in a gas engine, to make power and process heat for
the sludge digesters. By rebuilding the system at Avedøre, they can release the biogas to external purposes. The
wastewater treatment produces heat enough, including heat from sludge incineration, to meet the demands for heat, by
installing 2 large heat exchangers and a heat buffersystem.
The biogas will be upgraded in a commercial-scale demonstration of a system developed by Akermin, Inc., in
collaboration with Novozymes that incorporates a novel biocatalyst technology using “Nature’s perfect Catalyst” the
enzyme carbonic anhydrase, to accelerate CO&lt;sub&gt;2&lt;/sub&gt; absorption in a non-volatile,
environmentally-friendly solvent. Akermin’s system, which is explained in other abstracts, will reduce the capital cost and
reduce power and steam consumption for biogas upgrading.
The rejected CO&lt;sub&gt;2&lt;/sub&gt; from the upgrading system will be used by Electrochaea in their project
“Power-to-Gas via Biological Catalysis” to produce synthetic methane using hydrogen produced from excess renewable
electricity and archaea cultures.
The upgraded biogas and the synthetic methane will by HMN Naturgas I/S’ be injected into the natural gas grid and
delivered to end users or stored in gas caverns.
The projects is funded by the Danish EUDP Programme for the upgrading and by the Danish Forsk El for the
power-to-gas system.
The project is suitable for a poster presentation.
Author; Henrik Rousing, HMN Gashandel A/S, with input from;
Sean Black, Akermin Inc.
Dines Thornberg, Spildevands Center Avedøre
Dominic Hofstetter, Electrochaea
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Gas transferring performance indicator definition in gas transferring 5th district operation with energy
management viewpoint
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The increasing importance of energy and its role in efficient use of current resources and minimize energy losses is
obvious to everyone. This research has a general view on energy management in natural gas transmission.
The transmission segment of the gas industry is responsible for transporting natural gas from the producer to the
market areas via pipelines. To ensure that the natural gas flowing through any one pipeline remains pressurized,
compression of the natural gas occurs periodically along the pipe. This is accomplished by Compressor stations.
Based on energy standards about management and energy audit like AS/NZS 3598 and ISO50001, the organization
shall establish an energy baseline(s), considering a data period suitable to the organizations energy use and
consumption. Also the organization shall identify EnPIs appropriate for monitoring and measuring its energy
performance. In studies on gas compressor stations and gas transferring pipelines, performance indicators are rarely
presented.
In this paper three operational indicators are presented, so that gas transferring performance of different compressor
stations can be compared. We used the information of gas transferring 5th district operation (5thDIST). 5thDIST is one
of the ten gas transferring districts in IRAN. 5thDIST consists of 45 gas turbo compressors in 12 compressor stations
and about 4500 kilometers pipeline in length with diameters ranging from 4 to 56 inch. These lines transfer over 500
million cubic meters of natural gas per day.
Determination of effective parameters in gas transferring performance of compressor stations such as the amount of
natural gas is transferred through compressor station, the amount of natural gas is consumed as fuel in compressor
station, the amount of natural gas is vented in the station&lt;b&gt;&lt;i&gt;,&lt;/i&gt;&lt;/b&gt; etc. and the effect of each
parameters in transferring performance evaluation, leads us to formulate a dimensionless number that can properly
illustrate the performance of each station. We named this number GTPI. GTPI is an abbreviation for gas transferring
performance indicator. Based on GTPI we have achieved three operating and efficient baselines to compare
compressor stations. They are average actual 5thdist gas transferring performance, average ideal 5thdist gas
transferring performance and average lower acceptable limit 5thdist gas transferring performance. In this way, we used
the information of two recent solar years (1390 and 1391 equivalent to March, 2011 to March, 2013).
Then values ??of GTPI in each station of 5thDIST are calculated and in each station, biennial gas transferring
performance is plotted and compared with baseline curves introduced in previous paragraph.
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A capacity management and monitoring system for optimising renewable energy and sustainability
challenges in the gas distribution grids.
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The gas distribution sector is facing several sustainability challenges that will result in new functions and solutions for
the gas distribution grid. The main sustainability challenges are minimizing methane emissions, facilitating injection of
renewable gases and connect a new type of gas consumers: CNG-filling stations. The changing gas consumption
pattern is expected to have a huge impact on gas capacity management at Liander, a large gas distribution company in
the Netherlands.
To enable gas capacity management at Liander to handle the sustainability challenges and changes in gas consumption
it will be necessary to get more detailed information on the gas flows. Furthermore a gas balancing system for the gas
distribution grids on a 24/7 basis with forecast up to 3 days ahead should be developed. This information is essential to
provide both an optimal (re)design of the gas distribution grids and a gas distribution grid monitoring system. By
monitoring and balancing the gas distribution grid the injection of green gas into the gas grid can be optimized while at
the same time minimizing methane emissions in the lower pressure part of the gas distribution grids.
For this gas grid Capacity Management and Monitoring system (CMM-system) several types of measurements should
be in place. Main required measurements relate to the gas flow, gas temperature and gas pressure into the gas
distribution grids. The problem lies in the number of measurement points needed to enable this gas capacity and
monitoring system, because the measurement points are expensive.
To optimize the information obtained by a minimized number of measurement points a simulation program will be used,
the Model Predictive Control (MPC) program. The MPC program simulates the design conditions of the gas under
different conditions (e.g. maximum and minimum load with green gas injection). Additionally a 24/7 simulation with
forecasts up to 3 days ahead will be simulated in the MPC program. The measurements are used as verification of the
calculated values in the model??. Furthermore, the MPC model can be used for the development of consumer profiles
by use of data obtained from Smart Metering. All data in the MPC model will be available online for grid operators by the
use of a CDMA wireless network.
The MPC program combined with the minimized number of measurement points will provide reliable information to
enable an effective and efficient CMM- system for the gas distribution grids. With this system green gas injection into the
gas grids can be optimized, methane emissions minimized and furthermore facilitate new gas uses.
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CO2 capture onto well-organized carbon coated hierarchical honeycomb monolith
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Nowadays, fossil fuels supply more than 98% of the world’s energy demand. Main emissions of
CO&lt;sub&gt;2&lt;/sub&gt; arise from the combustion of fossil fuels such as coal, natural gas or petroleum, and
industrial processes such as oil refinery, production of cement, iron, and steel. Carbon dioxide
(CO&lt;sub&gt;2&lt;/sub&gt;) is one of the main &lt;i&gt;greenhouse gases&lt;/i&gt; responsible.
CO&lt;sub&gt;2&lt;/sub&gt; emission has rapidly increased over the past few decades due to human activities. The
increase of CO&lt;sub&gt;2&lt;/sub&gt; concentrations are resulted in global warming and caused environmental
impacts such as floods, droughts and increased frequency of storms and the global sea levels has increased by 10–20
cm .Studies reported that global CO&lt;sub&gt;2&lt;/sub&gt; emissions have recently increased around 30% and
consequently, an increase temperature from 0.3 to 0.68 &lt;sup&gt;o&lt;/sup&gt;C .
In the present study, well-organized mesoporous carbons coated onto hierarchical honeycomb monolith are prepared
via organic-organic self-assembly route. The effect parameters acid and solvent on synthesis approach was studied in
order to find the optimum porosity and surface area to adsorb high amount CO&lt;sub&gt;2&lt;/sub&gt;.
N&lt;sub&gt;2&lt;/sub&gt; adsorption/desorption isotherm indicates a microporus structure with high surface area was
appeared with low amount of acid (0.2 ml HNO&lt;sub&gt;3&lt;/sub&gt;) and solvent (1m ethanol). Therefore, carbon
coated monolith with high surface area around 1000 m&lt;sup&gt;2&lt;/sup&gt;/g was used as adsorbent for
CO&lt;sub&gt;2&lt;/sub&gt; adsorption.
A monolithic column (fixed bed) was designed to separate CO&lt;sub&gt;2&lt;/sub&gt; from mixture
He/CO&lt;sub&gt;2&lt;/sub&gt;. The adsorption method was used to study the feasibility for CO&lt;sub&gt;2&lt;/sub&gt;
separation from gaseous mixtures using different operating conditions. The CO&lt;sub&gt;2&lt;/sub&gt; adsorption by
using carbon coated monolith was carried out for a range of pressure (100, 200, and 300 kPa), temperatures (30, 40
and 50 ºC), feed concentrations of CO&lt;sub&gt;2&lt;/sub&gt; (5 to 50%) and flow rates (60 to 480
cm&lt;sup&gt;3&lt;/sup&gt;/min).
Deactivation model was applied to analyze the breakthrough curves for various operating conditions and the full set of
data was fitted with the Toth model. The adsorption capacity was measured using several conditions which increased
with an increase in flow rate, pressure and concentration. The adsorption capacity decreased when temperature
increased during adsorption process.
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A Novel Mercury Free Method for Determination of Chemical Oxygen Demand (COD) in Samples with High
Level of Chloride by Spectrophotometer
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Abstract
In this work a modified method for determination of COD samples has been proposed. Avoiding of uses any hazardous
material such as mercury and Cr(III) is key parameter of this new modified method. Interference of Chloride in this
method was removed by addition of silver nitrate at the ratio of . Capability of measuring COD content at high
concentration of chloride (even up to 23000 ppm) is the another advantage of this new modified method. Error in
developed method is less than other common methods and deviation from standard is less than 2%.
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GAS QUALITY TRACKING IN DISTRIBUTION GRIDS WITH SMARTSIM – A NEW KERNEL FOR FLOW
CALCULATION
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National gas markets growing together to form a European gas market and rising imports of liquefied natural gas (LNG)
transported to Europe by tanker have led to stronger variations in gas quality and thus in calorific values (CVs) over the
past few years. This trend has been reinforced by increasing production of biomethane to be injected into distribution
grids. Before injection biomethane is usually conditioned to obtain the CV prevailing in the grid in order to match the
required accuracy in billing. In group-H gas areas this is achieved by admixing propane.
In Germany gas quality tracking systems have been used in transportation grids for some years now and are
state-of-the-art technology. With such a system, the CV can be calculated for any point in the grid at any time. The input
parameters required are, inter alia, verified measured values for the CV at the entry points and the respective entry and
exit volumes. In the past it has not been possible to implement such a gas quality tracking system in a distribution grid
with the accuracy required in billing. The problem is that volumes at the exit points are usually not measured. Therefore,
the SmartSim method has been developed as a gas quality tracking system for distribution grids. This method
determines the exit volumes from so-called standard load profiles (SLP) in combination with a new correction algorithm.
The method was approved in August 2012 by the German authorities for legal metrology. Thus, where SmartSim is
used, cost-intensive admixing of propane will no longer be necessary and economics of biogas plants can be improved.
Compared to transportation grids, distribution grids are usually characterized by lower flow velocities, lower pressures
and a more complex grid topology. To meet these requirements, a new, very efficient kernel for flow calculation has been
developed and is presented in this article. The new calculation kernel is compared to reference software which is
acknowledged technology for gas quality tracking systems in transportation grids. Calculation results of both methods
show excellent agreement. Concerning computation time, the new calculation kernel is about 30 times faster than the
reference software. The calculation results are also validated in a distribution grid of E.ON Avacon using a mobile
process gas chromatograph that was installed at various exit points.
Furthermore, an uncertainty analysis is performed by two different approaches: A sensitivity analysis and a Monte Carlo
simulation. Both methods are described in the guide to the uncertainty in measurement (GUM). In case of the examined
distribution grid the expanded uncertainty is almost equal.
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Gas Quality Tracking in Distribution Grids with SmartSim – Application of Infrared Sensors (IR) for Validation
of the Simulation Results.
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Natural gas will make an important contribution to the energy turnaround towards more efficient and environmentally
energy supplies. Enormous potential will be tapped for reducing CO2 emissions and enhancing supply security when
integrating renewable energies such as biomethane or hydrogen produced from excess power into the natural gas
supply system. But these developments will also pose a major challenge for gas infrastructures and gas applications.
Gas qualities will vary more strongly - a trend we have been observing in Germany for some years now resulting also
from increasingly diversified natural gas/LNG supplies.
Aside from compliance with technical rules for gas appliances, gas quality is also relevant in regard to accurate energy
billing. German verification regulations require the CVs at end users to be determined with an uncertainty not exceeding
2% (this corresponds to the maximum permissible error in billing). From this requirement, the so-called 2% rule was
derived in DVGW Code of Practice G685 (Gas Billing) which states that for injection of different gases into a distribution
grid the CVs of the gases injected averaged over the billing period must not deviate from the volume-weighted CV
determined for the relevant supply area by more than 2%. Biomethane is therefore conditioned prior to injection by
admixing propane to obtain the CV prevailing in the grid. But this is costly and has a negative effect on the CO2 balance.
In the case of hydrogen, CV adjustment would hardly be possible for technical and economic reasons.
SmartSim will help to ensure accurate energy billing after injection of biomethane or hydrogen on the basis of gas quality
tracking by simulation. Such systems have already been used for quite some years on transmission grids. SmartSim is
a new method developed over the past few years for use in distribution grids equipped with only limited measurement
infrastructure. Non-measured exit volumes are calculated on the basis of standard load profiles derived from
customer-specific consumption data. The method was validated in cooperation with E.ON Avacon for a distribution grid
and approved in August 2012 by Mess- und Eichwesen Niedersachsen (MEN) following agreement with
Physikalisch-Technische Bundesanstalt (PTB).
In this paper, special IR sensors are used to increase simulation accuracy and to improve quality assurance by
validating calculation results. For example using the “fingerprint” of the gas makes it possible to verify calculated transit
times and to optimize the simulation in case of deviations. This additional information makes it possible to “calibrate” the
grid, especially in case of complex and meshed grids. To apply this new method for validation of SmartSim, new
algorithms are developed for evaluating the sensor signals.
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Aqueous Solution of Methyl Diethanolamine (MDEA) have been successfully used to treat sour gas for removal of
H&lt;sub&gt;2&lt;/sub&gt;S in South Pars Gas Complex (SPGC) that is one of the most important gas companies in the
world. Since the latter usually contain impurities such as benzene, toluene, ethylbenzene and xylene (BTEX), the
recycled amine solution become progressively more contaminated. In the present study, removal of BTEX from MDEA
solution were performed by fixed-bed adsorption onto the three different commercial and granular activated carbon (AC)
adsorbents, and the relevant breakthrough curves were provided much valuable information to help to design a
fixed-bed adsorption process in field application. In addition to, The Langmuir, Freundlich and Sips isotherm models
were used to describe the equilibrium data. The accuracy of the results obtained from the adsorption isotherm models
was compared and the values for the regressed parameters were reported.
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Multi-phase flow is experienced in many instances of the oil and gas industry. There is multi-phase flow in the sea lines,
transferring the production from the South Pars offshore platforms to the receiving onshore facilities. By pigging at
frequent intervals, liquid inventory buildup in a sea pipeline and the maximum slug size can be reduced. Uncontrolled
speed of a pig can cause to large liquid slugging formation and bursting of pipeline due to pig stuck. In June 2008 the
slug catcher levels increased unexpectedly to 100-105%. This has been investigated using the OLGA simulation, in
order to establish whether the phenomenon could be explained by formation of slug due to pigging operation. The main
objective of this study is composed of calculation forliquid holdup, pig velocity, amount of slug during pigging operation
and the influence of the production flowrate during the pigging of South Pars sea lines that is located in south of Iran.
Beside of liquid level in slug catcher, some parameters such as liquid bottle level were measured during pigging time
process. The difference between the actual and calculated condensate and water volume are respectively 5.6% and
9.1%, which are very satisfactory. The results showed that optimum gas flow should be around 400MMSCFD to handle
the slug volume and most effective of pig at a near constant speed.
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Investigation on properties of gas wells and their effects on MEG solution loop in point of Calcium content in
south pars gas reservoir: Case study
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Currently in south pars gas reservoir, gas and condensate are produced in 10 off-shore platforms that each of them
contain 7 to 15 wells. This reservoir consists of 4 main layer (K1, K2, K3 and K4) and also 13 sub-layers. From these
platforms, in first four, facilities of formation water separation were not foreseen while in rest of platforms, these facilities
were anticipated.
The South Pars subsea pipelines operate inside the hydrate region during steady state flowing conditions. MEG has
been chosen as a primary hydrate inhibitor and it will be continuously injected offshore to prevent hydrate formation in
the South Pars gas processing plants. Sever fouling in MEG reclaimer packages, and high concentration of calcium in
daily lean MEG laboratory test results, noticed well and platform status and properties. High calcium content can causes
leakage and sedimentation in equipment and pipelines. Pore study on production layers and being and not being of water
bearing in production layers show, main reason of high calcium content in MEG loop, is calcium content rising in
formation water. These change in well properties can occurred after perforation and acid washing operation in well
especially when well located in water bearing.
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The South Pars subsea pipelines operate inside the hydrate region during steady state flowing conditions. MEG has
been chosen as a primary hydrate inhibitor and it will be continuously injected offshore to prevent hydrate formation in
the South Pars gas processing plants.
In December 2013, offshore facility abruptly did not receive MEG feed from on-shore facility. In our point of view the
most possible reason which has been occurred in piggy back line (MEG transporting pipe from on-shore to off-shore)
was rupturing.
Some efforts has been carried out for finding the rapture point and this point was recognized. Corrosion and plugging of
the pipeline were two possible reasons. However corrosion phenomenon was refused because of anti-corrosive
properties of MEG+MDEA solution. But high Calcium content and also high pH in MEG solution, was proved the existing
of sediment in pipe wall. Disjuncted particle from sediment, by blocking the pipeline can easily causes the rapture of
pipeline. This paper has examined in variety of reasons and finally, to provide a solution to prevent the consequence
through the similar pipeline in the worldwide.
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Environmental law is more sever in recently years that forced gas processing plant to improve their acid gas and tail
gas treatment, and also sulfur recovery in their Sulfur Recovery Units (SRU). A set of operational parameters in SRU
and Gas Amine Treatment Unit (GTU) can take effect on recovery and in result of them on environment. The parameter
such as H2S, CO2 and hydrocarbon concentration, temperature in reaction furnace, unit’s arrangement, cold or/and hot
bypass, cte. These parameters and their effects are studied and best set of parameters is recommended for two
common types - with and without auxiliary burner - in this article. Simulation that be used in this study was done by
PROMAX v.2.
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NGL recovery plants operate at very cold temperatures and require very dry feed gas to prevent formation of hydrates
which may block the valve and plate heat exchanger. An understanding of the dynamic behavior of adsorption
processes systems is needed for rational process design and optimization. Mathematical model of Natural gas using 3A
molecular sieves dehydration process from a gas refinery, phases 4,5, that is located in south pars complex (south of
Iran) has been done to predict effluent concentration for any defined change in the feed concentration or flow rate to the
bed. The flow pattern can generally be represented adequately by the axial dispersed plug flow model, according to
which a mass balance for an element of the column yields, for the basic differential equation governing the dynamic
behavior. Above 10 different isoterm equations parameter fitting were done for water vaporur adsorption equilibrium data
on SILIPORITE 3A°. Langmuir-Fruendlich and Toth were adapted properly but Langmuir due to better linearity was used
for simulation.
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Design fouling factors have a major impact on the operation of kettle type reboilers. If a largefouling factor is used, the
unit may be so over surfaced at start-up that the required deltatemperature will be too small for proper operation. Also, if
the design delta temperature is appliedat start-up it may cause excessively high heat fluxes resulting in film boiling and
higher thannormal tube wall temperatures, which may promote fouling. Reboiler load and distillation columntemperature
reduction in the gas condensate stabilization process of the South Pars Gas Complex(SPGC), Phases 4&5, located in
south of Iran, forces periodic shut-down and interrupting normalprocessing operations. In this study, basic design
verification and practical investigation has beenused with the aim of identifying the source of trouble, facilitating
assessment of means to mitigatethe problem.
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Natural gas is a widely used primary energy source for industrial, commercial and domestic applications. According to
technical standards natural gas is a methane-rich gas with some permissible variations of composition. Due to
liberalized gas trading, changes in gas supply structure, like e.g. increasing LNG shares and the introduction of
regenerative gases, gas utilization has to face increasing gas quality fluctuations. On the other side more restrictive
requirements for efficiencies and for emissions force gas utilization processes especially in industrial and commercial
environments to be run at their optimum specifications.
Modern sensor and control technologies allow gas utilization technologies to operate within their optimum, reducing gas
consumption, lowering emissions and providing optimum process qualities even under varying operating conditions. The
report shows the advances of process control by gas quality assessment (pre-combustion), by in-process
measurement (in-situ combustion) or by analysis of the flue gas composition (post-combustion) for domestic,
commercial and industrial process control. In general the process control has to adjust the required power at low
emissions, ideally controlling both gas feed and gas-air-ratio. The actual trends are the wider use of advanced
combustion controls especially within the domestic appliance market. Besides the emission regulations
(NO&lt;sub&gt;x&lt;/sub&gt;, CO) and evolving efficiency requirements (funding programs, ErP) a further driver for the
integration of advanced combustion process controls is the emerging issue of gas quality fluctuations. The challenges
are the price competiveness of process controls and especially for gas quality measurements the possible injection of
hydrogen at the percent level to natural gas within the Power-to-Gas concepts.
Recent developments of sensors for gas quality measurement will be shown, which are of interest for commercial and
industrial processes. The various available in-situ combustion and post-combustion sensor technologies will be
presented. The integration of the control technologies into an already running process as an upgrade is technically
challenging and poses often furthermore the need for recertification. The economic benefits of modern sensor and
control technologies will be covered with regard to the process type and scale.
An outlook for new developments of sensor and control technologies will be given with a focus on the research activities
of DVGW-Forschungsstelle at the Karlsruhe Institute of Technology financed by industrial partners and public funding.

DVGW-Forschungsstelle; Germany; Tel: 0049(0)16058898, doerr@dvgw-ebi.de

Additional file

Extra information

 -

Presentation

Session

Oral presentation

Time

Presentation pref.

  /  /Date

Location



Abstract Registration No: 508

403                     IGRC 2014Conference

508

Karandish Marvasti, Somayeh

An investigation on the achievement of the implementation of the energy management system and energy
consumption standards (ISIRI 13376 and 14156) in Iranian gas industry

Pishbin, Seyyed Iman

Abstract code

Title of abstract

Author

Co-Author(s)

Topic

Abstract text

Cross cutting topics / energy systems / etc.

Abstract no.

Increasing concerns about the lack of energy resources, global warming and environmental pollution have pushed
governments to develop energy conservation strategies such as energy labeling programs and specific energy
consumption (SEC) standards for industries. Since Iran has 30000 kilometers high-pressure natural gas pipelines and
eight natural gas processing plants, developing some energy efficiency measures are essential. Therefore, for the first
time in Iran, new energy labeling standards have developed for the upstream facilities of gas industry. These standards
specify some energy consumption criteria in comparison with production and introduce some energy intensity indicators
to evaluate the current status of facilities. Implementation of these standards in Iranian natural gas facilities have led to
valuable achievements. In this paper, the effects of these standards on increasing energy efficiency have been
evaluated in two case studies (Khangiran gas processing plant and Mashhad gas compression station). Results show
that 10 percent reduction in energy consumption has been achieved according to implement these standards in these
plants. 
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&lt;b&gt;Gas&lt;/b&gt; &lt;b&gt;generators are used to generate electricity in gas compressor station on the powers of
750 kW to 2 MW are used. The control systems manufacturers a monopoly that for decades have had their access to
technology and have done many efforts to enhance its. The gas generator control system design and implementation
according to their working process of algorithm programming is done. Programming and implementation of the control
system is done by Siemens plc. The ignition system is designed to replace the old generator and mic 850 is used. The
generator control system, all components are well under control and frequency regulation and power lines as well as
synchronize them with previous systems is performed without difficulty.RPM power frequency 50 Hz engine is controlled
by the governor and off as needed in different loads holds steady. The control system has the ability to replace a
previous generation and can be used all over the system, all auxiliary systems intended to support. This control system
already have been implemented at gas compressor station and utilized, and is responsible for controlling motors and
generators and Now the task of power supply 750 kW to 2 MW is responsible .&lt;/b&gt;
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As an unconventional natural gas with the advantages of great resource potential and low carbon emissions, shale gas
has currently aroused a new round of development and utilization worldwide. Iran’s shale gas resources are enormous
and have huge potential for exploitation. However, due to the late start of exploration and development, it has not yet
realized industrialization. By using the SWOT analysis method, this paper studies Iran shale gas capabilities, and then
introduces the Iran’s shale gas status. Finally, according to the SWOT matrix analysis, a strategic planning to develop
shale gas production in Iran has been presented.
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The Dutch gas distribution infrastructure faces several significant changes in the near future. One of the major changes
is the production and injection of biomethane into the gas distribution grid. The distribution system operators (DSOs)
have to make investments in the gas distribution grid in order to facilitate the injection of biomethane. Numerous design
choices have to be made for the biomethane supply chain and gas distribution grid. These choices, which are made in
the design process, largely depend on the local situation and the DSOs' preferences. In order to support this decision
making process, this paper presents a software tool that supports actively the generation of design solutions for the
biomethane supply chain and gas distribution grids for user-defined regions. The focus of the paper is set on the
functionality of the tool and how it can be used to improve during the design process in which multiple stakeholders are
involved.
The DST consists of a design engineering model and a design procedure. The model contains all elements of the
biomethane supply chain, ranging from biomass supply to the injection of biomethane into the gas grid, including
measures to deal with a temporary surplus of biomethane. The model determines the economic performance,
CO&lt;sub&gt;2&lt;/sub&gt; emission reduction, and net energy production of each design. The developed design
procedure generates candidate solutions for the design of the biomethane supply chain using the design engineering
model. The design procedure determines, among others, whether the biomass of a biomass location is digested on-site
or at a central location, and into which gas grid the biomethane is injected. By performing a broad exploration of the
solution space, a large number of candidate solutions is generated.
As such, the design procedure does not result in a single ``best'' solution, but in a number of candidate solutions,
leaving the choice for the preferred solution to the user of the DST. Furthermore, the insight gained into the performance
of each configuration makes clear to the stakeholders what trade-offs need to be made. Besides this gain in insight, it
will help stakeholders realize that compromises have to be made in order not to disadvantage one stakeholder
disproportionately. By collaboratively designing a configuration, the acceptance for the eventual design of the
biomethane supply chain configuration increases among stakeholders. In conclusion, the DST was successfully
developed. The use of the DST can create value for DSOs, other stakeholders and society by (1) reducing the
complexity of the design process by providing insight in the available solutions, (2) choosing the preferred solution for
society instead of a solution that only optimizes the profit of the biomass owner, (3) making strategic investment
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In gas station turbo compressors work with many device such as motors. Measuring winding resistance and insulation
resistance is two important of tests which are performing in motors according to IEC60034 standard. Motor Test Block
is used for routine testing of all those types of motors that used in gas industry which are not accessible. For testing
Enclosure Fan and Lube Oil Cooler Fan in gas industry which is used in gas compressor stations, one has to not only
waste a lot of time but also disconnect all the 3-phase power connections from the motor. This device, which is known
as Motor Test Block, can solve many of the aforementioned problems such as hard access to the motor, physical
injuries, breaking of the bolts, fracture of the terminal board, decay of accessories, etc. For using of Motor Test Block,
the six wire ends of the wiring from motor which is not accessible should be disconnected and pulled out as far as
access is facilitated. The Test Block has 9 inputs, six of them are for wire ends of the wiring and the remaining three are
for 3-phase power.
Installation of the Test Block machine omits the need to access the motor or to disconnect connections to carry out the
tests because by removing the machine, the 9 inputs required to do the tests easily come within reach without waste of
time and energy, and in a very short time the operator can perform the test without the risk of physical injuries.
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Iran with almost 15% of the total world natural gas resources has been placed in the second rank after Russia. There
are five gas plants under operation in ASSALUYEH that is located in south of Iran. Natural gas has experienced a large
portion of consumption in domestic energy consumption basket during the last twenty years. This article evaluates
energy efficiency in Phases 4&5 natural gas processing plant in comparison with the other phases of South Pars Gas
Processing Plants between 2008 to 2012. It aims to show that increased gas processing plant complexity reduces the
energy consumption of products. Moreover, the article shows that improvements in energy efficiency result in higher
quality products and increased processing of natural gas.
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The South Pars subsea pipelines operate inside the hydrate region during steady state flowing conditions. MEG has
been chosen as a primary hydrate inhibitor and it will be continuously injected offshore to prevent hydrate formation in
the South Pars gas processing plants. To mitigate internal corrosion of the South Pars sea pipeline, the primary barrier
is corrosion inhibitor delivered continuously in the MEG to the injection points in the offshore of Phases 4&5, 6,7&8 and
9&10. For the sea line of phases 2&3, the risk of CO2 and organic corrosion will be mitigated by injecting MDEA as PH
stabilization policy. Whereas the produced fluid contains suspended small particles like clay, salt and corrosion
byproduct, the inhibitor performance can be reduced because the large surface area of small particles act as sites for
the adsorption of corrosion inhibitor. Sludge formation by combination of corrosion inhibitor and suspended solid,
presents solid deposition on re-boiler tubes of stabilizer column and exchanger in MEG regeneration during the onshore
gas processing. Calcium carbonate as salt deposits formed within the pipeline as a by-product of the corrosion
prevention techniques (PH stabilization) used in phases 2&3. The derivation of the field partitioning of residual corrosion
inhibitor, ferrous ion, carbonate, chloride concentrations and PH, provide useful information concerning the sealine
corrosion, salt accumulation and chemical (MDEA, Corrosion Inhibitor) dosage rate.
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Numerous reasons including lower carbon and sulfur emissions have led to the rapid growth of natural gas (NG)
demand. However, more than one-third of world NG reserves are stranded, i.e., either remote (e.g., offshore) or in
regions with saturated markets. Of the 303 TCF of the Middle East stranded gas in gas fields, Iran accounts for 214
TCF, or 71 percent of the total. Stranded gas monetization options are including liquefied natural gas (LNG),
compressed natural gas (CNG), gas to solids (GtS), i.e. hydrates, gas to wire (GtW), i.e. electricity, gas to liquids (GtL),
with a wide range of possible products including clean fuels. In this paper determination of the Technology Readiness
Levels (TRLs) of this options and description what is required to move a system from one TRL to another by using of
AD2 method for Iran are discussed. LNG: The Iran LNG project includes two liquefaction trains with an expected
capacity of 10.8 million tons of LNG (at least TRL 7).GtL:2 small GtL units have been successfully set up in the Iran
(TRL 5). GtW: Iran is the main exporter of electricity to the region and plans to increase export of power supplies to the
neighboring and regional states so that demonstrated at technology readiness level.In 2011, Iran exported a total of 7.8
billion gigawatts per hour and this year it is expected to exceed 12 billion GW/h. In 2012 Iran has signed the first
gas-to-wire (GtW) contract for the development of the offshore Forouz B gas field whose natural gas will be then used
to generate 3,000 megawatts of electricity from the field.(TRL 9). GtS: Pilot plant for gas hydrate production and storage
designed and manufactured in Tehran (TRL 5).CNG: In 2003 the first Mother Daughter CNG station has been
successfuly set up. The project covered more than one thousand 750 households in the city lordegan by compressed
natural gas fuel. the method developed in the same geographic areas(TRL 9).
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Nowadays, with the development of energy systems, in the large and medium buildings and complexes Several methods
are used, Each with their own advantages and disadvantages. Having a reliable, low-cost and always available, The
use of small gas turbines as the main candidate, is introduced.
As mentioned, the main advantages of micro gas turbines, are small and simple structure. To increase overall system
performance and energy efficiency, can be used as heat from fuel combustion in turbines.
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Changing natural gas supplies in California, initially from regasified LNG entering southern California from the Energi
Coasta Azul terminal in Mexico, have raised questions regarding the performance and emissions of all types of
combustion equipment. The results of LNG interchangeability studies of sensitive industrial burners, in-place residential
appliances, and commercial cooking appliances are presented in this paper. This California Energy Commission-funded
work, carried out by engineers at the Gas Technology Institute and the Lawrence Berkeley National Laboratory,
examined the performance of these combustion systems over the full potential range of higher Wobbe Number
regasified LNG relative to existing California gas supplies. Results provide solid confirmation for the specification of
acceptable ranges in natural gas compositions and Wobbe Numbers. Results demonstrate the stability of industrial
burners, appliances, and cooking appliances over the gas composition range studied while confirming the benefits of
proper burner tuning. Other testing measured the impact of varying gas composition on burner emissions. Approaches
for mitigation of increased emissions are discussed for those combustion systems that showed changes in emissions
with changes in gas composition.

Gas Technology Institute; United States of America; Tel: 847-219-5891, david.rue@gastechnology.org

Additional file

Extra information

 -

Presentation

Session

Oral presentation

Time

Presentation pref.

  /  /Date

Location



Abstract Registration No: 519

403                     IGRC 2014Conference

519

Morgan, David

Replacement of buried pipelines without excavation, is it possible?

Vallender, Steven
Langdale, Simon

Abstract code

Title of abstract

Author

Co-Author(s)

Topic

Abstract text

Gas transmission and distribution

Abstract no.

On the 18&lt;sup&gt;th&lt;/sup&gt; November 2013 a ‘&lt;i&gt;proof of concept&lt;/i&gt;’ remote gas pipeline replacement
system was &lt;i&gt;demonstrated&lt;/i&gt; to a group of National Grid Gas senior stakeholders, such was the success
of the &lt;i&gt;working system&lt;/i&gt; in terms of the &lt;i&gt;technological development&lt;/i&gt; and &lt;i&gt;compelling
benefits&lt;/i&gt; a development project has been commissioned to produce an operational working system.
&lt;i&gt;Proof of Concept&lt;/i&gt;
National Grid Gas NGG - the largest gas network operator in the UK (52%) and Synthotech Limited - an innovation
engineering company based in the UK initiated a 6-month research and development project to determine if was
possible to replace a section of aged iron distribution pipeline (main) including replacement and transfer of the attached
service pipes from a predetermined remote location.
&lt;i&gt;Demonstration & Technological Development&lt;/i&gt;
The demonstration simulated a buried 4” cast iron metallic main that had been replaced by inserting a 90mm SDR 17.6
polyethylene PE pipe. The technological challenge was to develop a ‘practical working’ system that could remotely: (a)
enter and travel along the PE pipe – (b) identify the position of exiting service connections on the aged iron pipe – (c) drill
a new connection hole from inside the PE pipe in alignment with the existing service connection – (d) replace the old gas
service pipe from the existing connection through to the consumer inlet valve – (e) transfer the connection from the
aged iron main onto the new PE pipe – (f) carry out an integrity test of the new installation – (g) travel to the next service
connection and repeat the activities (a) to (f).
&lt;i&gt;Working System&lt;/i&gt;
Is based on an Electro-Pneumatic robotic system that is constructed as a train of modules designed to carry out
specific tasks, the modules are interfaced and controlled by bespoke software program:
Insertion Module – Weld Module – Drill Module – Drive Module – Rotation Module – Pressure Test
&lt;i&gt;Compelling benefits&lt;/i&gt;
The UK gas industry is heavily regulated and operates one of the largest aged metallic distribution systems in the world;
it is constructed from over 258,000 kilometres of pipeline supplying gas to over 21 million consumers. Approximately
50% of this network is constructed of aged iron pipe and requires replacement or remediation within the next 20 years.
Approximately 50% of pipeline replacement costs are associated with excavation and reinstatement therefore new
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UPS batteries and Charger batteries in gas compressor stations are constantly being charged. Based on the existing
standards, these batteries have to be discharged every six months. Automatic Battery Discharging Machine is a DC
load bank designed for testing and discharging Nickel-Cadmium and Lead-Acid batteries. This machine is capable of
discharging batteries within a voltage range of up to 550 V and a current range of up to 55 A. The process is started by
pressing the START Push Button, and the machine will start testing the batteries with its minimum current level and after
a short time, the current will reach a level determined by PLC to prevent even the smallest inrush current. Simultaneous
to this, the batteries voltage, discharging current and the time passed are all displayed on a monitor panel. That is while
in other similar machines, because certain resistors are added to or removed from the circuit, there is normally some
inrush current which can bring damage to the batteries; furthermore, it is not possible to adjust the discharging current
in such machines. The discharging process will automatically continue with a fixed current determined by PLC in line
with IEC standards and based on the technical information fed into the machine by the operator until the process is
completed or the voltage measured by the machine falls below the end-point voltage of the batteries. At this point, the
discharging process is automatically stopped to prevent battery damage.
An advantage of the machine is that it is equipped with a voltage port that lets the operator to measure the voltage of
each battery every half an hour. These and the time of measurement are stored in PLC, and at the end of the
discharging process are all displayed through curves and tables. Through this, the machine is constantly checking
battery voltages and in case the voltage of a battery falls below the end-point voltage, the machine alarms the operator
who will stop the process by pressing the Pause Button, and will remove the desired battery from the rack to prevent
battery damage and the process continues
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Industrial networks are considered as one of the vital part of modern Automation Systems and play an important role in
advancement, development and optimization of giant structures in Process and Factory Automation. Concept of
Decentralized Inputs/Outputs is possible with PROFIBUS DP and PROFINET IO in SIMATIC range of products. As
PROFIBUS and PROFINET are considered as standard protocols in complex structures of Process Automation
projects, manufacturers of automation system try to make their products compatible with this Protocols to be part of
giant body of “Modern Automation Systems”. Here, we try to analyze The PROFIBUS-DP protocol, physical layer, data
transmission and bus access, network connection and implementation of second layer of ISO/OSI model to reach the
final goal of making “Compact PROFIBUS Slave”. To reach this goal , we design the hardware, make the GSD file,
recreate the data frames coming from master , implement the slave microcontroller to respond with proper timing
(based on Baud-rate) and finally testing the whole project with the HMS PROFIBUS Master Simulator. The whole
concept has been successfully tested for a simple Digital Output module and it is possible to develop the project to other
Input/output modules and gateways.
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With introduction of Programmable Logic Controllers (PLCs) and their frequent developments in architecture, improving
memory available for user program and reduction of time required for instructions execution, various control algorithms
have been introduced by manufacturers of automation systems. New engineering approaches and mathematical control
algorithms for improvement of process automation, there is a need for controllers with higher memories and better
execution capabilities. Therefore, before planning and hardware selection for extensive process automation systems, it
is necessary to analyze the processes and type of controllers should be used. Here, we check the impacts of optimum
selection of sampling time of PID controllers on dynamic behaviors of PLC by using STEP 7 and PCS 7 from SIEMENS
Industry.
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Power to Compression - Electric and Gas Driven Compressor Optimization for Energy Cost Reduction and
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Increased investment in wind and solar power generation leads to highly fluctuating, sometimes even negative power
prices and high power storage demand caused by the intermittent availability of renewable energy. Gas infrastructure
operators with electrically driven compressor units may capitalize on this in the following ways:
At times with low power prices, regularly indicating a surplus of renewable electricity, compressor operators can start up
units with electric motors or increase their power demand, and turn off or reduce the power of the gas driven units. This
effect is comparable to the “Power to Gas” (P2G) energy storage concept: Because of the higher efficiency of electric
drives compared to modern gas turbines, 1 MWh of electrical energy additionally used by the motor for compression
saves more than 2.5 MWh of compressor fuel gas that remains in the gas system, exceeding by far the 60-80% of P2G
conversion efficiency.
The linepack flexibility of pipelines, caused by the compressibility of the natural gas, can additionally be used for Demand
Side Management (DSM) services by shifting the electrically driven compressors’ hours of operation within the technical
and contractual pressure and flow limits of the pipeline towards times with low electricity prices. Since linepack is
characterized by complex non-linear physics, new mathematical optimization methods based on transient gas pipeline
modeling had to be developed to determine amount, availability, and limits of this savings potential.
Electric compressor drive operators may also participate in electricity balancing markets, being paid for adapting the
electricity demand upon short notice by the power system operators.
Technical and engineering, economic, as well as legal restrictions had to be taken into account for the optimization. Also,
the potential of joint inter-company linepack operation by adjacent transmission system operators, distribution system
operators, and also underground gas storage operators for energy cost minimization can be calculated. This may be an
additional source of cost reduction which needs to be agreed upon by formal contracts between the companies. Case
studies show a significant energy cost reduction potential while research suggests that regulatory issues, as well as
taxation schemes for gas and power are the most crucial facts influencing the savings potential apart from the
compressor stations’ ease of access to the power grid.
But, electric drives not only allow the operators to save compression energy cost. By transferring the saved fuel gas to
more efficient combined cycle power plants for producing electricity at times with low renewable power generation, the
indirect fuel consumption and CO&lt;sub&gt;2&lt;/sub&gt; emissions of pipeline gas transportation may be reduced by
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The MEU GIS-enabled web-platform has been developed in close collaboration with four Swiss cities: it enables detailed
monitoring and planning for both energy demand and supply at individual building and neighbourhood level
(&lt;b&gt;http://meu.epfl.ch&lt;/b&gt;). Whereas the first version of the MEU platform allowed to launch calculations for
only up to several hundreds of buildings at a time into account, the refactored version presently gives access to entire
cities comprising several thousands of buildings with the same level of detail. On one hand, the code architecture has
been thoroughly revised and consolidated while, on the other hand, the databases for the four partner cities are being
completed and checked for several years in the past. A large test campaign is thus underway on the refactored version
of the MEU platform. In the upcoming months, the latter will present all the functionalities of the prototype version, i.e.
including the construction and evaluation of complex energy scenarios.
New functionalities are being added to the MEU platform, in particular at the level of the energy networks. Indeed, in the
prototype version, the latter were only displayed but no network attributes (except geo-referencing) were neither
introduced nor used in calculations. The envisioned new functionalities will enable to start filling this important usability
gap by adding network detailed attributes to the database structure and by allowing pre-dimensioning calculations based
on selected energy scenarios and including the networks characteristics (available power, temperatures/pressures,
limiting dimensions, aso.). The energy supply side aspects will thus be quantitatively be taken into account, with the
implications in terms of network extension/densification precisely determined. The natural gas network, which is – and
shall continue to be - broadly present in all four partner cities, representing up to 30 % of the overall final territorial
energy consumption, will be used as the first test case, in close collaboration with local multi-energy utilities.
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The performance of Gas Compressor Stations (GCSs) can be enhanced with the use of exhaust gas. The exhaust
gases of a gas turbine in GCSs carry a significant amount of thermal energy that is roughly always expelled to the
atmosphere without taking any further part in the power generation processes.
This paper analyzes the integration of a trigeneration scheme within GCSs that utilizes waste heat from gas turbine
exhaust gases to generate process steam in a Waste Heat Recovery Steam Generator (WHRSG).
Part of the steam generated is used to power double-effect water–lithium bromide (H2O–LiBr) absorption chillers that
provide gas turbine compressor inlet air-cooling which the useful power output may be increased especially during
summer without consuming more fuel.
Another portion of the steam is utilized to meet part furnace heating load, and supplement plant electrical power in a
combined regenerative Rankine cycle. A detailed techno-economic analysis of scheme performance is presented based
on thermodynamic predictions.
This study highlights the significant economic and environmental benefits that could be achieved through implementation
of the proposed integrated cogeneration scheme in Gas Compressor Stations, particularly in elevated ambient
temperature and humidity conditions such as encountered in Middle East.
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According to design data of 2&lt;sup&gt;nd&lt;/sup&gt; gas refinery of south pars, the pressure of slug catcher is 74barg
with 1000MMSCFD gas production and 294 m3 per hour rich condensate stabilizing capacity, but During last year's slug
catcher pressure had been adjusted on 78 barg. A feasibility study of slug catcher pressure reduction was conducted
and slug catcher with different pressures was simulated and studied by olga software and this pressure reduction was
tested.
Slug catcher working at lower pressure in addition to more safety can lead to receive more gas and condensate feed
from SPD3&4 and also can increase and improve well head pressure. Investigation and comparison of these
parameters on simulation and real test was performed. Slug catcher pressure reduction from 78barg to 74 barg,
caused to decrease manifold pressure from 113barg to 109barg that in addition to gas and condensate production,
discharge pressure of MEG injection pumps as hydrate inhibitor to sea line was decreased.
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Utilities are becoming more aggressive in the systematic replacement of certain vintage piping systems. Pipe splitting
can offer significant cost savings while performing the operation more efficiently with less disruption to traffic and the
general public.
With numerous, aging steel, copper, and plastic main and service lines in need of replacement, the natural gas industry
is looking for new replacement techniques that limit disruption and reduce installation times. In recent years, Gas
Technology Institute (GTI) has worked with various trenchless technology companies to evaluate and develop new
techniques and methods for effectively and efficiently replacing up to 4-inch diameter gas lines using pipe splitting
systems. 
Various pipe splitting systems can be used for both small-hole (keyhole) and traditional trenchless work for replacing
copper or plastic service lines. The system rehabilitates old pipe by simultaneously splitting the existing gas service
while pulling in a new polyethylene (PE) service line. The existing gas service is split and expanded to allow for the
subsequent replacement service to be installed. 
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Dicker of electricity and gas between Iran and Armenia is a project of the National Iranian Gas Export Company. Under
the agreement, Armenia supplies 3 kilowatt-hours of electricity for every cubic meter of natural gas it receives from Iran.
So the National Iranian Gas Export Company, with a strong management to join the IRAN electricity market (As a first
organization of independent companies to the Ministry of Energy).And since before electricity was sold in a traditional
environment. Now with Joining to the electricity market,Then Electrical goods imported into the Iran electricity networks
from governmental and subsidized, and monopoly commodity will become competitive commodity and the law of supply
and request value-added and high profitability;Thus economic parameters in order to import of the power to Iran
network be included. Given that, would be high difference between the price of energy in the electricity market of Iran for
selling peak and non-peak hours or cold and warm seasons of the year.
In this paper, the advantages and disadvantages of joining the National Iranian Gas Export Company in the process of
Iran electricity market for the sale of imported electric energy, dicker of electricity and gas between Iran and Armenia
agreement has been checked.
And the results of the random data of the 2011 and 2012 years be evaluated, and sale of Armenia electrical power
feeder in terms of actual performance Iran electricity market is compared to the average rate of the world electricity
prices.Using the parameter of contingency analysis NEPLAN software, overall a price strategy with the effects of each
of any foreign power plants or feeders will be introduced. And any source of energy(feeder or power plant) as part of its
impact on Iran electricity network, for offering price in the power market to forecast the cost of gas and electricity
price.Thus the National Iranian Gas Export Company would be proper evaluation of importing electricity to the network
from Armenia and compare it to selling gas In other countries, such as Turkey.
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There is a need for a low-cost option to protect aboveground meter sets against “outside forces” such as vehicle
damage. A device/fitting is needed to mitigate risk when meter sets and other aboveground gas facilities are situated in
driveways, parking lot areas, and other high traffic areas. Falling snow and ice can also cause meter set incidents. This
technology will help to prevent property damage caused by meter set failure, and mitigate the risk of harm to residents
and gas and emergency personnel.
Recent Distribution Integrity Management (DIM) regulations require utilities to identify the threats that may affect the
safety and performance of distribution facilities. Although vehicular damage is not explicitly listed as a threat, damage to
aboveground facilities, such as exposed piping and meter assemblies, associated with outside force damage and its
mitigation is required.
GTI has been working with a fitting manufacturer to develop a device to increase safety of aboveground gas facilities.
The fitting concept and subsequent development will reduce the risk of gas leaks, fire, explosion, property damageand
possible injury caused by outside forces impacting and damaging the meter set. This new product concept will result in
increased safety for home-owners and will enhance the overall safety for the delivery of natural gas.
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Modern gas turbines, reciprocating internal combustion engines and advanced burners for industrial processes can be
sensitive to the composition of natural gas delivered to the equipment. Dry low-NOx combustors on gas turbines require
operation at very high air/fuel ratios and within a narrow range of variability in Wobbe index. For reciprocating engines
operated on natural gas a minimum Methane Number is specified to avoid the potential for damaging engine “knock”.
Lean, pre-mixed burners used in many industrial applications to comply with emission requirements can be sensitive to
changes in gas composition.
While these are not new requirements for the natural gas industry, recent changes in the resource base are contributing
to greater potential variability in the composition delivered to end users. While previous attention to potential
“inter-changeability” issues was largely driven by projected introduction of liquefied natural gas into the supply, now there
is also shale gas and renewable gas from landfills and anaerobic digesters contributing to potential variability at the point
of use.
With increased potential for gas composition variability comes the need to optimize efficiency and emissions of gas
utilization equipment for the most sensitive equipment. Gas chromatographs are almost universally used to measure
natural gas composition and heating value, but these instruments are costly, require experienced operators, and they
cannot respond quickly enough for process control purposes. When gas 'swings' or gradual changes occur in a gas
line supplying a power generating turbine or an internal combustion engine, real-time heating value data would allow
optimization of the unit for efficiency and low emissions. Using real time information on gas composition and heating
value, natural gas suppliers and power system operators would be able to optimize pricing, delivery, efficiency, and
safety. Real-time data would also allow to control blending of natural gas with other hydrocarbon fuels and to manage
peaking and gas 'swings'. 
Gas Technology Institute (GTI), in collaboration with North Carolina State University (NCSU), has developed a gas
quality sensor for real time monitoring of composition and heating values of natural gas and natural gas blends. The
sensor technology utilizes near infrared (NIR) absorption spectroscopy to monitor composition and heating value of bio
gas, natural gas, and other hydrocarbon based gaseous fuels. The measurements are virtually instantaneous. The
laboratory prototype of the sensor was extensively tested at the GTI and NCSU laboratories as well as in the field. The
testing demonstrated the sensor capabilities to monitor NG and bio gas composition in real time with accuracy better
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Although the first practically usable internal combustion engine powered by gas had been developed by Etienne Lenoir
already in 1860, global NGV market was born only in the first decade of the 21&lt;sup&gt;st&lt;/sup&gt; century.
Today the population of methane driven vehicles of all categories exceeds 20 million vehicles in over 80 countries of the
world. They consume 40 Bcm of natural gas supplied by almost 30 thousand filling stations.
Natural gas possesses a unique combination of environmental, economic and safety benefits over traditional
hydrocarbon transportation fuel. This combination makes natural gas the only tangible commercial counterbalance to
diesel and gasoline on the way to cleaner, safer, and cheaper global mobility.
Oral presentation will address:
Technical and commercial trends and projects of national and regional NGV markets.
Synergy of natural gas with renewables, non-conventional methane and hydrogen.
International projects to build up political and public awareness.
Major drivers of existing and emerging NGV markets.
Traditional and high horse-power applications for rail, on/off-road and sea vehicles.
Role of governments and municipalities in switching to clean fuels.
Projecting NGV market into the future. 
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We are providing not only gas, but also cooking appliances to residential users and to the commercial customers such
as restaurants or hotels. Having scientific information on cooking and assisting the customers in their lives and
businesses is crucial to building good relationships with them and/or to increasing customer retention rate. We have
started a cooking research project for developing methods aiming at evaluating deliciousness and healthiness and
elucidating the mechanisms how they are created.
This paper describes part of the project activities such as “Texture analysis on cooked rice using Scanning Electron
Microscope (SEM) images” and “Anti-oxidant capacity of roasted vegetables.”
1. Texture Analysis on cooked rice using SEM images
The purpose of the research is to clarify how the microstructure changes depending on the soaking conditions and to
investigate the relationships between the microstructure and human senses such as stickiness and stiffness of cooked
rice, which eventually lead to understanding deliciousness of rice.
Cooking experiments are conducted under several different soaking temperature and time conditions such as 10
degree C x 60 min or 40 degree C x 20 min.
Based on the SEM images, we found that there are at least five stages for the degree of gelatinization shown
below.1&lt;sup&gt;st&lt;/sup&gt; stage: Partially gelatinized inside the amyloplast, 2&lt;sup&gt;nd&lt;/sup&gt; stage:
Completely gelatinized inside the amyloplast, but the cell membranes are not gelatinized, 3&lt;sup&gt;rd&lt;/sup&gt;
stage: Completely gelatinized, but the honeycomb structure is not well developed, 4&lt;sup&gt;th&lt;/sup&gt; stage:
Completely gelatinized, and the honeycomb structure is well developed, 5&lt;sup&gt;th&lt;/sup&gt; stage: Completely
gelatinized, and the honeycomb structure is fully developed.
The stickiness and the hardness from the texture analyzer, which are well correlated to the human senses, were
strongly dependent on the microstructures.
It is suggested that the human senses about stickiness and hardness of cooked rice can be predicted by observing its
microstructure.
2. Anti-oxidant capacity of roasted vegetables
The purpose of the research is to clarify the relationships between anti-oxidant capacity which indicates health benefits
of some vegetables and roasting time or temperature, which eventually lead to understanding an optimal roasting
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Usually tubes that are used in gas transmission facilities , are buried depth . Moreover, to prevent explosion caused by
high pressure pipeline hydro test is required before launch .Obviously the initial pressure decline due to leakage when
taking a test , but can not see where the leak due to being buried in a series of traditional methods , which requires a
takes time, money the operations with a mere doing to coexisting Additional .There is also a hydro leak testing methods
with the help of acoustic emission signals due Amyshn receive the correct analysis is extracting Singhal leak location .
But there are all kinds of noise in the signal problem that can cause signal distortion in interpretation is Vashtbah . Signal
to noise filtering and signal processing and signal processing software lab viwe is used the technique ssf has been
used Evaluation and improvement of the statistical methods and statistical analysis of the questionnaires received
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HOFOR A/S is distributing towngas to the city of Copenhagen. The type of towngas is 1&lt;sub&gt;e&lt;/sub&gt;.
Produced by mixing natural gas and air in ejectors at steady conditions. (natural gas at 19 baro and air at atmospheric
pressure). App. in proportions 1:1 to have a towngas with an upper wobbeindex at 24,9
MJ/m&lt;sub&gt;n&lt;/sub&gt;&lt;sup&gt;3&lt;/sup&gt;. 
Biogas from purifying water at Lynettefællesskabet in Copenhagen is produced in excess. HOFOR has in 2012 agreed
with Lynettefællesskabet to buy and use this biogas. App. 6 mill m&lt;sup&gt;3&lt;/sup&gt;/year. In 2013 HOFOR has
build a biogas purification plant at Lynettefællesskabet to purify the biogas (removal of H&lt;sub&gt;2&lt;/sub&gt;S,
siloxanes and NH&lt;sub&gt;3&lt;/sub&gt;). The purified biogas is distributed 4,5 km along to the towngas production
plant Kløvermarken. At Kløvermarken the biogas is used for production of towngas by mixing with natural gas and air in
a dynamic ejector. App. in proportions 1:1:1. Still to have a towngas with an upper wobbeindex of 24,9
MJ/m&lt;sub&gt;n&lt;/sub&gt;&lt;sup&gt;3&lt;/sup&gt;. The capacity is 1.000 m&lt;sup&gt;3&lt;/sup&gt;/h biogas (3.000
m&lt;sup&gt;3&lt;/sup&gt;/h towngas).
As biogas is only purified and not upgraded (no removal of CO&lt;sub&gt;2&lt;/sub&gt;) the use of biogas at low
pressure in the production of towngas is to a much lesser expense than using only natural gas (upgraded). 
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The structure of the energy supply industry in Europe is changing due to stringent political and regulatory framework
conditions stimulating a de-carbonization of energy supply, enhancing energy efficiency and the variability in energy
consumption. Overall increasing importance of gas in Europe has different effects on the infrastructure. In preceding
countries like Denmark and Germany with a declining gas demand the increasing share of renewable power generation
requires flexible peak power production. If provided by gas fired power plants with efficient energy consumption and low
CO2-emissions this affects the usage of the gas transmission infrastructure and its future development.
Interchangeability between different supply sources, injection of renewable biomethane, H2 and other low-carbon energy
gases have an impact on the composition of the transport fluid (quality) and the delivered energy content which can lead
to adaptation of gas appliances in households and modification of gas utilization in different industry sectors.
Quantitative and detailed analysis through case studies about supply and demand in existing and future gas
transmission infrastructures an adequate model has been developed. Major transport pipelines, compressor stations
and storages compose an integrated network of the European gas transmission network. Based on future scenarios
about consumption and production of natural and renewable gas in different regions, countries and economic sectors
the volume flow in each pipe segment of the model, pressure and composition of at each node can be determined
through computer science and hydraulic simulation. Dependent on the spatial granularity of the infrastructure model and
temporal resolution of the supply and demand scenario it is possible to quantify the amount of energy in each pipe
segment or delivery node and the corresponding time interval of occurrence. Essential parameters like estimated
number and type of connected end consumers such as expected time step of interference can be evaluated through
security of supply case studies for a safe gas transmission system.
Identifying the future role of gas requires a holistic view on the close integration of gas transmission networks and
electricity grids. Both gas and electricity infrastructures are complex and can be linked through modeling of technical
boundary conditions about the behavior of the connected facilities (e.g. power to gas) and co-simulation of both
systems. To determine the independencies and effects on the gas network in high temporal resolution (daily or hourly)
data management is the key issue to be solved. The current state of the developed simulation framework enabling the
mentioned case studies shall be presented in the following paper.
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Image processing is One of the under development techniques in the quality control of industries process. In order to
improve productivity and enhancement the radiographic interpretation process, a brilliant and innovative idea has been
developed to digitize the welding radiographic films using a novel hardware and after that an applicable code and
software have been generated to process the images and improve the interpretation procedure. This software is also a
concise management information system. In this research, a novel hardware has been made as a film digitizer by the
authors to digitize the radiographic films to digital images. Then an image processing code, which have been developed
by this research team, find out and recognized the welding edges and defects using a new and innovative algorithm.
Then, welding defects set apart from welding edges. And finally, defects are classified according to defect types and
shapes. Several WRI of welded pipes have been analyzed with this software and results have been shown a complete
accordance with human interpretation up to 98% accuracy.
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There are five running gas refinery in south pars gas complex with different production capacity.and totally 7000 mmscfd
gas production .the main product of these 5 plants is natural treated gas .a slipstream of these treated gas is used as a
domestic demand of fuel gas in the plant .so there is pressure reducing station so that reduce the high pressure to low
pressure to be used in units , due to high flow rate and high differential pressure the energy loss via a valve would be
high enough as a good potential of energy optimization .
One of the common methods used for the recovering of waste energy via a valve is using expansion turbines.
simulation of fuel gas units in five gas refinery of spgc was done with pipsim Software AND hysys dynamic to find the
best point of insalltion .
All operating condition were monitored and registered to model the recoverable power base on real data .modelling was
done base on different scenario of the running plant.finally the energy economical analysis were done by ASPEN ,
The total results in the whole five refinary plant in normal operation is 700000 EURP/year financial saving , NPV of this
project Is 4.9 with the base cost of 3458000 Euro.
The other benefit of this project would be 52500 ton reduction in CO2 production and 67900 MWH/YEAR ELECTRICAL
SAVING
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Pollutant emissions of road vehicles have been significantly reduced over the past 30 years. Quite literally, Euro-6
standard passenger cars no longer contribute to air pollution. Unfortunately, this is not true for
CO&lt;sub&gt;2&lt;/sub&gt; emissions. Mobility, contributing some 20 – 30 % of the CO&lt;sub&gt;2&lt;/sub&gt;
emissions in Europe, is an important and relevant energy sector for the greenhouse-gas mitigation for many countries.
Natural gas has the potential to offer a clear and significant reduction of the CO&lt;sub&gt;2&lt;/sub&gt; emissions of
road vehicles at reasonable costs for several reasons: natural gas has a 25% lower energy-specific carbon content, it
is comparatively cheap and can also be used in the important mid-size passenger car segment. Furthermore, future
compliance with CO&lt;sub&gt;2&lt;/sub&gt; legislation for passenger cars is much easier with natural gas than with
gasoline or diesel powertrains.
Of course, natural gas is a fossil fuel, but the integration of renewable energy carriers is comparatively simple. While the
blending of bio-methane produced during the fermentation of organic waste is state of the art in many countries, the
blending of hydrogen or synthetic methane (power-to-gas) could further increase the share of renewable energy in
future. The integration of biogenically or synthetically produced methane has only negligible impact on engine combustion
characteristics, while in contrast the blending of hydrogen may change the combustion and emission behavior.
This presentation shows results of experimental investigations on a passenger car, operated with hydrogen enriched
methane (HCNG), over several driving cycles. It can be seen that the blending of 4 – 9 energy-% of hydrogen with
methane leads to an engine efficiency increase up to 4%. At the same time, significantly reduced HC and NOx
emissions are measured at the tailpipe.
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Commercial quantities of gas produced from shale resources can only be realized through reservoir stimulation, such
as hydraulic fracturing. However, although hydraulic fracturing is a proven production enhancement technique, there is
much room for improvement in the design and execution of each hydraulic fracture stage as evident in production logs.
In most cases, in long horizontal wells there are few very productive fracture stages with the majority of other stages
producing little or no gas. By improving the efficiency of each hydraulic fracture stage, more gas can be produced while
minimizing the input of energy and water, thus improving shale gas economics and reducing environmental impact. This
paper examines the use of microseismic imaging and production logging on improving the design and efficiency of
individual hydraulic fracture stages in the Marcellus shale. Microseismic data from a multi horizontal well pad, that
included 93 fracture stages, was used to identify areas of natural fracture swarms, while production logs confirmed
greater production in these zones. Furthermore, we present how microseismic imaging can be used to predict hydraulic
fracturing interaction with natural fractures and how this interaction impacts hydraulic fracture design and spacing. By
using the microseismic-cloud length-to-width aspect ratio, we were able to verify presence of natural fractures and
propose a new, non uniform hydraulic fracture spacing design. Finally, we compare the production results with mud log
gas shows and propose a method for determining hydraulic fracture spacing such that the great majority of stages – if
not all - contribute significantly to the aggregate production.
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In the U.S., there has been steadily increasing utilization of natural gas in place of gasoline and diesel as a transportation
fuel. The waste collection industry has seen as many as 50% of new trucks being manufactured to run on dedicated
compressed natural gas (CNG). This recent movement has been driven by the low cost and large reserves of U.S.
natural gas. While there has been substantial growth in the medium and heavy duty markets, there has been very little
impact in the light duty sector which constitutes about 70% of the energy used for transportation in the U.S. 
The limiting factors in the light duty market have been capital cost and fueling infrastructure. Vehicle costs have already
dropped substantially, and are expected to continue their downward trend with the increasing involvement of vehicle
manufacturers and increased sales volume. With the cost premium of CNG vehicles coming down, fueling
infrastructure remains the primary hurdle for the light duty market. Currently there are about 1290 CNG stations in the
U.S. with about half of those being open to the public. This is more than two orders of magnitude less than the number
of public gasoline stations. With the high cost of a full NGV fuel station, home fueling may serve as an attractive
alternative pathway for CNG infrastructure expansion.Home refueling is seen as a stepping stone towards substantial
adoption of CNG throughout the light duty market because it reduces the need for public stations by allowing commuters
a convenient method of filling up their vehicles at home. The issue with current home refueling appliances (HRA) is that
they increase the cost of adoption by $4000-$6000 including installation. Supported by Advanced Research Projects
Agency-Energy (ARPA-E), the project team of Gas Technology Institute (GTI), University of Texas Center for
Electromechanics, and Argonne National Lab are developing a novel free piston linear motor compressor that is
expected to have a substantially reduced cost and increased reliability over the current state of the art. This is
accomplished by driving a four stage reciprocating compressor using a single linear motor, eliminating all but a single
moving part. The design is also completely free of any lubricants, eliminating the risk of gas contamination due to oil
carryover. The team has modeled the performance, tested individual components, and is in the process of finalizing the
solid model before proceeding with fabrication and commissioning in 2014. This paper will describe the modeling results,
design and performance of the prototype FPLMC.
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&lt;b&gt;Cost Effective Technologies to harness hydrocarbon gas supply from high Carbon Dioxide Field&lt;/b&gt;
Zainab Bt Kayat&lt;i&gt; &lt;/i&gt;
&lt;i&gt;Technology and Engineering Division&lt;/i&gt;
&lt;i&gt;PETRONAS.&lt;/i&gt;
&lt;i&gt;Kuala Lumpur, Malaysia.&lt;/i&gt; 
&lt;b&gt;ABSTRACT&lt;/b&gt;
Increased demand for natural gas as an environmentally friendly source of energy has led to higher natural gas prices.
The higher price of recovered gas combined with the need for carbon dioxide (CO&lt;sub&gt;2&lt;/sub&gt;) in enhanced
oil recovery projects becomes the key drivers for harnessing hydrocarbon from high CO&lt;sub&gt;2&lt;/sub&gt; gas
reserves which initially seemed unattractive. This also serves as a primary means of sequestering large volumes of
CO&lt;sub&gt;2&lt;/sub&gt; injection back into earth and would mitigate the increasing worldwide concerns of
CO&lt;sub&gt;2&lt;/sub&gt; contribution to global warming.
Removal of high volumes of CO&lt;sub&gt;2&lt;/sub&gt; generally requires a large amount of compression power and
high levels of external process heat input thereby selection of appropriate technology is critical to ensure that it will be
cost effective. A comprehensive study was carried out to identify all the issues for hydrocarbon recovery technology
from fields containing 40% to 70 % CO&lt;sub&gt;2&lt;/sub&gt;. Considerations included predictions of
CO&lt;sub&gt;2&lt;/sub&gt; and multi components hydrocarbon behavior, effect of impurities, CO&lt;sub&gt;2&lt;/sub&gt;
crystallization conditions, operating envelope determination to achieve the desired hydrocarbon recovery, mass transfer
separation performance and cooling loops configuration.
This paper elaborates on the issues and the necessary considerations in qualifying the technology to the required scale
to meet the demands of enhanced oil recovery. Efforts on development works in pursuit of the cost effective
hydrocarbon recovery technology and process integration scheme in addressing the uniqueness of
CO&lt;sub&gt;2&lt;/sub&gt; crystallization properties to cope with the risk of operability and safety will also be addressed.
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enhance production capacity of 4th refinery of South Pars Gas Company

Baghmisheh,
Gholamreza
Haghparast
khankahdani, hassan

Abstract code

Title of abstract

Author

Co-Author(s)

Topic

Abstract text

Gas production

Abstract no.

One of the most common procedures in refinery, oil and gas and petrochemical industries increase capacity of units in
order to increase profitability using the existing units of process equipment with any smallest change on it
The important concern about capacity enhancement is safe operation. This means that operation condition must be
selected to prevent damage to equipment in unsafe conditions and have stable production.
Stable production has been achieved when all processes would not be affected by usual disturbances and existing
control system can control it easily. The capacity enhancement methodology is different in various processes and it can
be selected for each processes.
In This paper the capacity enhancement of 4&lt;sup&gt;th&lt;/sup&gt; Gas refinery has been studied. Firstly, the main
equipments that can limit the process have been identified. Data sheet of all main equipments have been investigated
and the maximum allowable capacity are identified for each equipments. In second stage dynamic model has been
prepared for main units. The dynamic models of units 100, 101, 103, 104, 105, 106 and 107 are included in our models.
All equipments sizing including distillation tower, heat exchangers, control valves, pumps, compressors, gas turbines,
pressure vessel have been considered in dynamic model. In the third step, the best hydraulic profile has been identified.
To find the best strategy, minimum deviation from design condition has been considered. This strategy has been check
in dynamic model. The study shows that the capacity of all process can be increase by 10%. Also results show that the
selecting the pressure profile across the all process is the critical point. The expander in the unit 105 is the very
important equipment.
The proposed operating condition to capacity enhancement has been applied. Capacity of units is increased by 10%
within 3 hour. All operational parameter have been reached to stable condition and no major fluctuations have been seen
in them. This time is very fast and acceptable value. No tray and error approaches have been used in capacity
enhancement. Comparing this time with traditional approaches that are very time consuming indicates the strength of
this study.
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In recent years, hybrid membranes have shown high performance in gas separation processes which can also be
utilized as the appropriate option in natural gas sweetening. Membranes made from certain grades of polyether block
polyamide (PEBA) copolymers present good performance in separating polar gases (CO&lt;sub&gt;2&lt;/sub&gt; and
H&lt;sub&gt;2&lt;/sub&gt;S) from non-polar gases such as N&lt;sub&gt;2&lt;/sub&gt;, CH&lt;sub&gt;4&lt;/sub&gt;, etc.
 In this study, hybrid multi-layer membranes consisting of nanostructure ceramic base support and selective PEBA
polymeric layer have been prepared and their performances in the separation of acid gases from binary
(CH&lt;sub&gt;4&lt;/sub&gt;/H&lt;sub&gt;2&lt;/sub&gt;S) and ternary
(CH&lt;sub&gt;4&lt;/sub&gt;/H&lt;sub&gt;2&lt;/sub&gt;S/CO&lt;sub&gt;2&lt;/sub&gt;) gas mixtures were evaluated.
To prepare multi-layer hybrid membranes; first, tubular a-alumina support was prepared via gel casting method based
on acrylamide monomers in aqueous media. Then submicron a-alumina and nano-size a-alumina and silica powders
were synthesized by a new wet chemical, polyacrylamide gel and sol-gel precipitation methods, respectively.
Intermediate layers and top layer were coated using submicron alumina and nano-size alumina and silica powders via a
controlled dip-coating method onto the pre-prepared membrane supports. PEBA/ceramic nanocomposite hybrid
membranes were fabricated by dip-coating of porous nanocomposite tubular ceramic supports in the commercial
co-polymer solutions.
 SEM micrograph of the prepared hybrid membrane confirmed that a uniform detectable polymeric layer was formed on
the surface of the nanocomposite ceramic support.
Performance of the prepared hybrid membrane was evaluated by measuring the permeated gas flux and compositions
for binary (CH&lt;sub&gt;4&lt;/sub&gt;/H&lt;sub&gt;2&lt;/sub&gt;S) and ternary
(CH&lt;sub&gt;4&lt;/sub&gt;/H&lt;sub&gt;2&lt;/sub&gt;S/CO&lt;sub&gt;2&lt;/sub&gt;) feed gas mixtures. The experiments
were conducted at 25&lt;sup&gt;°&lt;/sup&gt;C and 10 atm. For a binary gas mixture (CH&lt;sub&gt;4&lt;/sub&gt;,
H&lt;sub&gt;2&lt;/sub&gt;S (4000 ppm)) H&lt;sub&gt;2&lt;/sub&gt;S/CH&lt;sub&gt;4&lt;/sub&gt; selectivity was obtained
higher than47 and for a ternary gas mixture (CH&lt;sub&gt;4&lt;/sub&gt;, H&lt;sub&gt;2&lt;/sub&gt;S (4000 ppm),
CO&lt;sub&gt;2&lt;/sub&gt; (1.68 mol%)), high selectivity for H&lt;sub&gt;2&lt;/sub&gt;S/CH&lt;sub&gt;4&lt;/sub&gt;
(&lt;b&gt;a&lt;/b&gt;&gt;80) and CO&lt;sub&gt;2&lt;/sub&gt;/CH&lt;sub&gt;4&lt;/sub&gt; (&lt;b&gt;a &gt;&lt;/b&gt; 37) were
obtained. Comparison of this membrane performance with the other polymeric membranes reported in the literature,
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The primary operation of HMN Naturgas I/S (HMN) is gas distribution. Through information from law demanded
registration of gas units, HMN is capable of running a nonprofit gas service arrangement between the private
households within the area of HMN distribution and in association with the local plumbers. The incoming service data
combined with daily contact give HMN a total monitoring of approximately 60,000 customers in the gas service
arrangement, which otherwise would take decades to cover by HMN itself. Local plumbers perform every year around
20,000 planned service checks for HMN. The plumbers note imperfections during the service checks and report back
to HMN.
HMN has made a model to check the quality of the plumbers wherefore HMN is regularly performing a number of onsite
control checks of the recently service checked units. Also every used spare part is billed from the plumber through
HMN to the customer. Therefore, it is possible to analyze the use and price for a service check carried out by every
single plumber and if necessary to examine unit manufacturer, unit type and year of installation. Other parameters in the
model of quality are sudden callouts and associated use of spare part, complaints, unit lifetime, spare part life time,
loyalty etc.
With use of the quality model HMN is capable of giving end users the best gas service and at the same time having a
constant surveillance of the 60,000 service customers with a higher safety level than any other gas customer.
HMN is as an authority performing approximately 2,200 checks of gas units annually in a planned control program
launched by the Danish board of security, Sikkerhedsstyrelsen. The control program is divided into manufacturer and
year of installation. These checks focus on how well the units are doing after a period of operation. These statutory
checks are a total check of the installation without disassembling or changing spare parts. Tightness of the gas tubes,
condition of the unit and correct function of the chimney is inspected. With 2,200 checks annually and a total of around
264,0000 units within the HMN area, every unit will be checked every 109&lt;sup&gt;th&lt;/sup&gt; year only. In the gas
service agreement the local plumber is controlling the exact same thing as during the statutory checks, but with a gas
service agreement the customer gets a planned service check mostly every second year. HMN has three types of
agreements. An annual with a service check every year, a two years with a service check every second year, and a
three years with a service check every third year.
HMN is by these service agreements monitoring a fourth of the gas units installed in private homes within the area of

HMN Naturgas I/S; Denmark; Tel: +45 51619460, srh@naturgas.dk

Additional file

Extra information

 -

Presentation

Session

UMERIC

Poster presentation

Time

Presentation pref.

  /  /Date

Location



Abstract Registration No: 548

403                     IGRC 2014Conference

548

Nabipoor Hassankiadeh, Mojtaba

Prediction of condensate formation in low velocity offshore gas pipeline

Assar, mohammad
Golmohammadi,
Morteza
Kouchakiniya, Naghi

Abstract code

Title of abstract

Author

Co-Author(s)

Topic

Abstract text

Gas transmission and distribution

Abstract no.

Prediction of condensate hold-up in raw natural gas pipelines is a crucial issue. In the following study the problem of
condensate accumulation in a relatively long offshore sweet gas pipeline with relatively small flow rate is considered. As
a result of low flow rate, stratified gas/liquid flow regime prevails. This issue in combination with riser makes the pipe line
susceptible to condensate accumulation over time. A mathematical model based on hydrodynamics of two phase flow
and phase equilibrium is developed. The model is capable of predicting liquid hold-up and pressure drop over time. The
model can be well utilized to design pigging procedures for such offshore pipelines. The results of the model are in good
agreement with field measured data.
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The overall objective of the virtual Reality experiment is to evaluate where possible to reduce the risk level in production
gas plant by adressing End Users practical safety issues through the development of the inovative technology of the
human factor laboratory and the use of safety IT tools for gas effectiveness.There are a number of reactive control
measures (eg, process safeguards) and mitigation measures such as fire protection and emergency preparedness,
depending on the efficiency of reactive controls, outcomes may range from control of the incident to large scale
escalation of the facility involved in the central scenario.
The objective of the experiment is related to Risk Assessement task with the specific goals of validating human barriers,
assessing human errors and barrier failures, monitoring and analysing with the Detail Barrier Analysis ( DBA) in order to
depict the actions that operators are expected to perform.
For the present application an accident scenario is described in a bow-tie diagram as an oil leakage at the
Turbine/compressor coupling. The possible actions/events causing the leackage to occur mainly concerning, missing
stop of the auxilary lubrification pump, running contemporarily with the librification pump, malfunction of either the flow
rate control valve or the valve regulating air flow rate to blower, leading to high pressure inside the oil tank; spurious
stop of the blower, leading to high pressure of the coupling between turbine and compressor, abnormal oil temperature
inside oil storage tank, excessive power generated by the turbine , leakage from one of the flexible pipes feedind
lubrification oil to turbine jack, potential consequences of the specific accidental scenario may involve a flash fire, an
explosion, a pool fire, an explosion of the compressor.
Virtual Reality has undertaken a Virtual based approach to risk analysis that relies on the conduct of virtuel experiments
that validate the assumptions made by analysts in the process of assessing critical human actions, deviations, error
recovery and influential work conditions by analysing barriers with details task Model Diagrams to examine the role of
the human operator and the influence of the work environnement occording to several fields, safety management, risky
situation , hazards and organisation.
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