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Abstract: Geleki field is a solution gas driven reservoir. As the reservoir pressure declined,
continuous gas lift was replaced by intermittent gas lift to keep the injection GLR within economic
limits. In intermittent gas lift the injected gas expands and penetrates the body of the oil slug as it
travels upward, causing fluid fall back. The fluid fall back is to the extent of 5 to 7 percent of the
starting slug volume per thousand feet of lift. Thus deeper the wells, greater is the fluid fall back,
resulting in less liquid slug recovery. Plunger lift a cyclic method of production similar to that of
intermittent gas lift operation minimizes the liquid fall-back and reduces injection GLR. Frequency
of plunger can then be regulated and optimized with the proper tuning of intermittent gas injection
and plunger operation. It is a challenge to keep the Plunger lift optimized under dynamic field
operating scenarios. In this paper the Plunger assisted intermittent gas lift well has been modeled
and analyzed for different parameters. The effect of injection gas rate, wall friction, well deviation
and plunger weight on plunger travel has been studied. The conclusions derived will help in
optimizing lift and give an insight in proper designing of plunger lift.
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Abstract: THE PAPER ADDRESSES THE CASE HISTORY OF DRILLING A SUB
HYDROSTAIC PRESSURED PAY ZONE OF THE PASARLAPUDI STRUCTURE IN KRISHNA
GODAVARI BASIN FOR EXPLOITATION OF SAND-16. FOR A LONG THE PROPOSAL TO
DRILL THE LOCATION'PSDL' HAS BEEN KEPT IN ABEYANCE FOR WANT OF SUITABLE
TECHNOLOGY. VARIOUS OPTIONS LIKE USE OF HOLLOW GLASS MICRO SPHERES,
SOBM, TWO PHASE FOAM / AERATED MUD SYSTEMS WERE CONSIDERED. KEEPING IN
VIEW OF TECHNO ECONOMIICS AND FEASIBILITY , IT WAS DECIDED TO USE FOAM
AIDED NON DAMAGING DRILLING FLUID. THE TASK HAS BEEN METICULOUSLY
TAILORED TO ACHIEVE THE DESIRED OBJECTIVE OF MAINTAINING THE SPECIFIC
GRAVITY OF THE DRILLING FLUID IN THE RANGE OF 0.90-1.00, USING THE FOAM AIDED
MUD SYSTEM.PILOT TESTS WERE CONDUCTED ON FOAM AIDED MUD SYSTEM TO
MAKE IT FIT FOR THE PURPOSE , AND THE RESULTS WERE ENCOURAGING PAVING THE
WAY FOR SUCCESSFUL APPLICATION OF THE SAME AT THE LOCATION 'PSDL' OF
PASARLAPUDI STRUCTURE, WHERE IN PRESSURES PREDICTED WERE SUB
HYDROSTATIC.THE CANDIDATE WELL WAS PLANNED TO BE A'S' PROFILE DIRECTIONAL
WELL WITH 4 CASING POLICY ISOLATING THE LOSS PRONE ZONE (BHIMANAPALLI
FORMATION)IN THE Il PHASE THUS LEAVING SELECTIVELY LOW PRESSURED PAY
ZONE IN THE FINAL PHASE. THE BASE NDDF WAS PREPARED IN KCL BRINE WITH
PREGELATANISED STARCH, XANTHAM GUM , POLYANIONIC CELLULOSE AND POLY
GLYCEROL. SUITABLE FAOMING AGENT WAS ADDED OF REQUISITE QUANTITY. FOAM
WAS GENERATED BY INTRODUCING AIR THROUGH HOPPERS AND STABLE STATE OF
FOAM WAS ACHIEVED THROUGH RIGOROUS GUNNING/AGITATION AND OCCASSIONAL
MIXING OF DRY POLYMERS TO WITHSATAND THE DRASTIC CONDITIONS OF DRILLING.
THE SPECIFIC GRAVITY OF THE CIRCULATING FLUID WAS STABLE IN THE RANGE OF
0.98-1.03 AT SURFACE. DRILLING PERFORMANCE WAS QUITE REMARKABLE WITH
IMPROVED DRILLING PENETRATION RATES, GAUZED HOLE AND EXCELLENT CEMENT
BOND. THE WELL WAS ACTIVED ON FIRST COMPRESSOR APPLICATION PRODUCING
GAS
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Abstract: The removal of hydrogen sulfide (H2S) and carbon dioxide (CO2) from natural gas,
LPG or sour gas treatment units using alkanolamines is practiced extensively in the oil and gas
industries. The design of acid gas-amine contactors are often based on equilibrium stage models.
These models assume that vapor and liquid phases attain thermodynamic equilibrium and then
design engineers resort to correction factors such as tray efficiency or HETP to account for any
departure from equilibrium. A further advancement in this direction includes empirical modelling of
reaction kinetics using an adjustable parameter (H2S and CO2 tray efficiencies and/or liquid
residence times), that forces the simulation to reproduce a treated gas composition. However, the
model prediction viz. CO2 slip may deviate when the amine sweetening unit is put in actual
operation and the treated gas may not meet the desired product specifications. This could be
avoided at the design development stage only using the robust non-equilibrium stage mass
transfer rate based models. These models include additional transport equations i.e. i) solute
equilibrium across interfaces, ii) the effect of chemical kinetics on mass transfer rates, particularly
in the liquid phase, and iii) mass and heat transfer rate models for transport across interfaces.
Thus, it is possible to capture the actual performance of the columns. The present work brings out
the superiorly of these models over the equilibrium stage models using the actual simulation case
studies with Hydrocarbon-H2S-CO2-MDEA system.
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Abstract: This paper tries to look into the feasibility of harnessing tidal energy to meet the power
requirement at offshore fixed installations existing in ONGC's western offshore. ONGC's offshore
production in Bombay High is carried out with 11 process complexes, two converted process
platforms and 163 associated unmanned platforms. In process complexes, power requirement is
met through gas turbines, each with average capacity of 12 MW. The power requirement for
utilities varies from 0.5 MW to 2 MW. The average requirement at an unmanned platform is about
3500 Watts. How much of this can be contributed by tidal energy is the case of study in this
paper. Tidal energy is generated by the relative motion of Earth, Sun and Moon which interact via
gravitational forces. Electricity generation is done by installing a tidal energy generator. At
offshore, sea tides are available and can be harnessed adjacent to the offshore production
installations to feed to the power grid. The power available from a tidal system is a function of
turbine efficiency, density of the water, sweep area of the turbine and the velocity of the tidal flow.
This type of marine tidal generator is in use at Portugal, Ireland and England. Based on the
above, a feasibility analysis is attempted regarding deployment of tidal energy turbines at these
offshore installations to meet the partial requirement of power or as an alternate source, so that
gas turbine capacity can be scaled down and provide renewable energy with minimal
environmental hazard. As the technology is still in its infancy, modifications could be incorporated
to install efficient systems in a more cost-effective manner in the future.
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Abstract: The Base of gas hydrate stability field representing the bottom simulating reflector are
observed over a very close grid of multichannel seismic profiles in the Krishna Godavari Basin of
eastern continental margin of India. The data reveals that gas hydrate occurs in the Krishna
Godavari Basin at places where water depths exceed = 750 m. The thickness of the gas hydrate
stability field inferred from the bottom simulating reflector on seismic section ranges from = 125 m
to 260 m. Geothermal gradients were determined from the depth of the bottom simulating
reflector, that is interpreted to mark the thermally controlled base of a gas hydrate layer. Ground
truth for the assessment and thermal constraints were provided by downhole measurements
obtained during the National Gas Hydrate Program Expedition-O1at various sites in Krishna
Godavari Basin. A simple conductive model is used to deduce heat flow from the depth of the
bottom simulating reflector, utilizing the seismic data and borehole information. A regional bottom
simulating reflector derived heat flow trend is observed, in which heat flow increasing towards
deep sea across the basin. Consistent local variations were also observed with low heat flow
values over prominent topographic highs and high heat flow values over the flanks of the
topographic highs. This variation may be due to focusing and defocusing effects of the
topography alone, and indicates the importance of carrying out topographic corrections to heat
flow in this region. However, local heat flow patterns may be due to dynamic effects, including the
displacement of isotherms by faulting and the upward migration of fluids. Geothermal modeling of
observed bottom simulating reflector shows a close match with the base of gas hydrate stability
depths.
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Abstract: Petrolera Indovenezolana is a joint venture of OVL with PDVSA, Venezuela producing
about 33,000 BOPD heavy oil from San Cristobal field, situated in the Orinoco Heavy Oil belt. The
production is from 44 horizontal wells drilled from 6 clusters spread over the filed. The
approximate area of the field is about 160 sq KM. The development of the field so far has been
very cost effective and with minimum facilities which we could adopt for cost effective
development. Currently the wells completed with progressive cavity pumps connected to six
clusters with bare minimum facilities and a well fluid line to a main cluster or minimum processing
facility station. Instead of the conventional Manifold use of Multi port valves which can connect up
to 6 wells,two phase seperation, third phase being seperated at an existing facility at a distane of
32 KM, use of multi phase pumps to reduce back pressure, use of SCADA for monitoring of wells,
disposal of produced water through disposal wells with minimum treatment,etc. Result of all these
has resulted in a per barrel production cost of less than 2 USD. Adopting such innovative and
cost effective solutions can go a long way in monetising some of the marginal fields which are
awaiting Development.
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Abstract: A climate crisis is inevitable unless all countries limit carbon emissions in the near
future. This will only happen if low-carbon technologies become cost competitive, because
subsidies for clean technology cannot sustain it in the long term. Success will require focusing on
strategic investments that create a market cost advantage for clean power. This paper focuses on
a leading investment candidate, solar thermal or concentrating solar power (CSP), a technology
that uses direct sunlight and mirrors for chilling requirements. Under adequate conditions, solar
and solar-assisted air conditioning systems can be reasonable alternatives to conventional air
conditioning systems. Such systems have advantages over those that use problematic coolants
(CFCs), not to mention the incidental CO2 emissions that are taking on increasingly critical
values. Cooling consumes between 20-30% of the electricity produced in India. Oil industry
typically has a very high air-conditioning load, given its spread in varied geographical locations
and sophisticated instrumentation and control systems. Against this backdrop, a study was
undertaken for using solar thermal absorption cooling systems in select installations at Jaisalmer
Forward Base, ONGC. This paper presents the possibiliies and technology of solar air
conditioning and will also cover the results of an initial assessment. The following factors may
position solar thermal absorption cooling systems as a competitive alternative to conventional
electric driven air conditioning: . Recent technology advances have occurred in concentrating
solar thermal direct flow vacuum tube-type collectors. . Increasing electricity rates. . Use of
renewable energy powered cooling systems can lead to lower electric demand and reduced
power plant emissions. . CDM benefits Initial assessment results show that solar thermal cooling
systems are feasible in areas with a confluence of high solar insolation, high cooling demand, and
high electric rates, achieving payback of less than 8 years.
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Abstract: Well casing integrity is vital for the safe operations of oil wells and also to the success
of side track, work over and re-completion operations. Failure to detect well casing defects can
cause myriad of problems which have the potential to compromise safe operation and control of
the well. It is therefore, imperative to adopt a conservative strategy to plug damaged wells prior to
casing failures on the basis of down hole inspection. The intent of running ultrasonic tool is to
measure both internal and external casing corrosion by locating, identifying and quantifying
damage for most casing sizes This paper will demonstrate cased hole applications of ultrasonic
scanning tool run in Lakwa field of Assam Asset. Examples are presented of different problems
encountered during drilling and completion stages. Field logs are presented from environments
containing different well bores, casing and cement slurry types. Three different case studies are
discussed in this paper. Case study-A, illustrates how during hole clearing operation, scraper tool
got held up with mud traces during circulation. Ultrasonic device was run and casing damage
identified. In Case study-B, sanding was observed during well activation. Casing damage was
suspected and ultrasonic tool was run. However, the tool got held up and could not go below the
suspected damaged portion of the casing precluding its identification. In case study-C, packer
was tried to set several times but failed. After pulling out, packer element was found damaged
and suspected that there may be casing damage. Based on ultrasonic log results, heavy damage
was indicated in about 18 m of casing. In all the above cases, the goal was to increase overall
production and reduce production costs by minimizing rig time, curtailing work over jobs and
performing subsequent remedial work on wells that still had production potential.
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Abstract: ONGC has many discovered fields which are marginal in size and spread in the
Deepwater's off the East coast of India. Since no infrastructure is existing in the close proximity
stand alone development needs to be envisaged. Many technical challenges have to be
overcome to develop these structures techno economically. There is a pressing need to monetize
these assets to meet the overall energy shortfall/requirements. Vasishta is one such structure
which is in the anvil for development. The structure lies south east of Kakinada city of Andhra
Pradesh in 550 ~ 700 mts of water depth. Of the development options considered, subsea tie
back to shore was selected after detailed study. Low subsea temperatures, long offset distance to
shore with a steep fall of the seabed from around 50 to 400 mts throws flow assurance
challenges for evaluation during both steady state and transient operating conditions. The present
paper describes the various flow assurance issues likely to be encountered during the lifecycle of
the field and the strategies to predict the likely hood of Hydrate formation, means for mitigation
and remediation; extent of slugging during both steady state and transient conditions through the
simulation studies using the industry standard transient multi phase flow simulators.
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Abstract: Energy related Carbon di Oxide emissions from the buildings sector were 8.6 Gt or
33% of the global total in 2004. As per IPCC Assesment report of 2007, emissions from buildings
can be reduced by 29% by 2020 at no net cost. However, as a sector, building is a complex
sector where non technological features are as important as technological features. Buildings &
Built environment have a great role to play in energy security & climate change which is
substantiated by a case study of design of Green Buildings in ONGC.An insight is provided into
the various techniques that reduce the energy consumption and carbon emissions in case of new
buildings. It demonstrates how holistic design, technological features and information technology
can save upto 65% of energy consumption, 35% of water consumption besides reducing solid &
liquid wastes and improving occupant comfort. The role of embodied energy and material
selection to minimize energy consumption during construction phase is also addressed. How
Green Buildings can be a source of revenue generation through sale of Carbon credits is also
discussed in the paper. The paper shall provide guideline to the industry in general and oil
industry in particular in design and construction of low energy and environment friendly buildings
besides discussing some of the common pitfalls that may be encountered.
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Abstract: Refinery processes such as Crude Distillation, Hydroprocessing, FCC and Delayed
Coking produce light end material in addition to the desired products. These light ends include
hydrogen, methane, ethane, ethylene, propane, propylene, various butanes etc. Economic
incentive in recovering LPG from this stream depends on several factors including costs involved
in recovery, refinery needs as well as potential external marketing opportunities. Catalytic
Cracking and Delayed Coking units produce enough light ends to justify integral gas plant, but
even for these integral gas plants the decision on the extent of LPG economically recoverable will
depend on several factors. This paper presents a systematic methodology to evaluate the options
in LPG recovery for refinery gas plants. Options studied in configuring the Absorber/ Stripper
arrangement include: 1.Selection of solvent from the available refinery streams 2. Solvent
flowrate 3. Operating Pressure of the Absorber/ Stripper 4. Number of trays in the Absorber and
Stripper sections 5. Number and duty of intercoolers on the Absorber The impact of each of these
on the LPG recovered is presented. A preliminary estimate of equipment and operating costs for
the above options is also carried out. LPG recovered is valued in terms of the difference between
the fuel gas and LPG prices for the refinery site. Impact of other factors such as the Crude
Distillation Unit overhead configuration is also covered. A sensitivity analysis is carried out to
show the impact of a different LPG price. Based on this analysis a methodology is suggested to
evaluate and optimise the refinery gas plant design.
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Abstract: Hydrocarbon Industry, an input deterministic but output probabilistic industry, is facing
unprecedented challenge because of changing socio-economic geo-political relationships
amongst developed and developing nations globally. This challenge is increasing manifold due to
continuously growing demand and supply gap of energy mainly driven by population growth and
strong desire of developing countries like India, China and Brazil to achieve economic prosperity.
World population is expected to grow from 6.5 to 8 billion people by 2030 increasing worldwide
energy demand from 230 to 285 million BOE/D. To keep pace with such challenging
requirements, human resource, especially the bright young professionals , gen-Next , is going to
play a significant role in the times to come. In this knowledge based industry, role of technology is
crucial but unfortunately technology does not invent itself. Industry requires to attract , develop
and retain the talented, creative and innovative gen-Next to invent appropriate technologies,
develop and utilize them optimally in pursuit of oil and gas business objectives. Author has
analyzed various factors contributing in today's environment wherein our young professionals
rarely consider oil and gas business as a long term career opportunity. Need of the hour is to
make the gen-Next aware of the limitless opportunities using cutting edge technologies and
possibilities of working in multi-disciplinary, multi-locational teams across the globe. Author has
proposed a Human Resource Management Model to create and nurture a positive and creative
corporate environment and culture focussing on providing vibrant careers not just jobs to gen-
Next in hydrocarbon industry. The proposed model provides integration of various tools and
techniques which may help ensuring the gen-Next a work environment filled with job happiness,
job security, proper work-personal life balance coupled with future growth and accelerated
competency enhancement opportunities at least at par if not better than other vibrant growing
industries globally.
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Abstract: Oil And Natural Gas Corporation Limited (ONGC) is India's premier organization &
Navratana Company, engaged in exploration and exploitation of hydrocarbons is making
significant contributions to the industrial and economic growth of the country. The operations of
ONGC in India are organized and managed through geographically distinct Assets, Basins,
Forward Base, Regional & Corporate office. ONGC aims at revamping of these existing systems
in Offshore; deploy new systems in all onshore production & drilling facilities and Plants and
developing an integrated "Enterprise Wide SCADA system for Production and Dirilling facilities".
This integrated system shall acquire Real-time Production and Drilling data, which, apart from
efficient day-to-day operations, shall also be used for supporting scientific and business
decisions. Three-tier system architecture consists of Tier-1 at different Production and Drilling
Installations, Tier-2 at Different Asset Head Quarters and Tier-3 at corporate level. Tier-1, SCADA
Systems, which acquires data from field Instruments, store real-time and historical data for
processing the data for generating alarms, events and reports. Tier-2 is a Data Center, which
acquires data from all the production, & Drilling. Installations of that Asset have GUI, Alarming
and Reporting functionalities and Interface with various applications. Key Performance Indicators
are being sent to Corporate Layer Tier-3 for presenting it to corporate level users. Total crude oil
production of Mumbai high is 14 to 15 mmt per annum and total gas production is around 50
mmscmd. Natural gas is processed and value added products viz. LPG, Naphtha, C2 - C3 are
extracted from natural gas and dry gas is sent to various consumers thro' GAIL. To dispatch
crude oil from Uran a 36"A, x 24 km pipeline goes to Trombay Terminal. From Trombay Terminal
one 36"A, x 4.5 km line goes to Jawahar Dweep for ship tanker loading for different coastal
refineries viz. MRPL, IOC Vadinar, CPCL, KRL, HPCL Vizag. One 24" A, line goes to local
refinery BPCL and another 24"A line goes to local refinery HPCI. 98% of total Mumbai high crude
oil is being dispatched to Mumbai Refineries (HPCL & BPCL) and to different coastal refineries.
Around 3.25 mmscmd of natural gas is being dispatched to consumers. Presented paper
discusses the objectives and achievements of the project which include the state-of-the-art
SCADA systems in Uran-Trombay process and transportation and metering of oil and gas
including satellite metering stations viz HPCL, BPCL, JD and JNPT for efficient monitoring of
required process and metering parameters in the real time domain from related production
installations. Historization, data archiving has helped to provide useful summarized and
aggregate information to management as well as third party enterprise applications for supporting
various decisions and management processes of the organization by interfacing with
instrumentation Control, monitoring and measurement systems with the help of OPC-Server at
JD/UNPT/Uran and Ethernet / mode at HPCL/BPCL/Trombay & Uran .
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Abstract: In this study, we compared the efficacy of cow urine with other biocides
(tetrakishydroxymethyl phosphonium sulfonate, benzyl trimethyl ammonium chloride,
formaldehyde and glutaraldehyde), to control microbial induced corrosion which are already
known to the petroleum industry. Two efficient corrosion-causing bacterial strains were isolated
and identified by 16S rRNA full gene sequencing as Desulfovibrio vulgaris and Desulfovibrio
gigas. The efficacy of biocides against consortium of these two strains Desulfovibrio vulgaris and
Desulfovibrio gigas were monitored in experimental pipes by continuously circulation in close loop
for 90 days measuring cell counts (planktonic as well as sessile), hydrogen sulfide production,
iron reduction, production of extrapolymeric substances and biofilm structure on metal coupons
using an electron microscopy. The cow urine treated consortium of Desulfovibrio vulgaris and
Desulfovibrio gigas had the lowest planktonic cell count (2.3 log units) as well as sessile
population (1.9 log units), followed by treatment of same culture with tetrakishydroxymethyl
phosphonium sulfonate, benzyl trimethyl ammonium chloride, formaldehyde and glutaraldehyde
as compared with the control (6.7 & 5.8 log units) respectively. Though sulfide production was
observed with all of the tested biocides, the concentration was lowest with cow urine (0.08 mM),
followed by tetrakishydroxymethyl phosphonium sulfonate (0.72 mM). Similarly, after 90 days of
treatment, Fe (lll) reduction was also found to be lowest with cow urine (2 mM), followed by the
tetrakishydroxymethyl phosphonium sulfonate (7.95 mM). The scanning electron microscopic
study of the metal coupons indicated that the biofilm formation was inhibited and structure of
biofilm was distorted by biocides. Production of extrapolymeric substances by consortium was
also inhibited by cow urine. The active compound was identified as D (-)-a- aminobenzyl
penicillin. These results demonstrate that cow urine could control the catastrophic effects of
microbially induced corrosion, and this is indicative of its potential as a viable substitute for toxic
chemical biocides.
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Abstract: Hydrogels are the superabsorbent materials which have got a large number of
applications in diversified fields viz. sustained drug delivery, controlled fungicide delivery,
flocculants for removal of colloidal particles from water and desalination of water. Removal of
saline from the crude petroleum during its extraction and refining process is one of the major
problems faced by petroleum industries. Keeping in view the absorption capacity of Gum ghatti
and technical applications of hydrogels, in this research work, we have synthesized a
superabsorbent from Gum ghatti and acrylamide in the presence of potassium persulphate as an
redox initiator and N, N'-methylene-bis-acrylamide as a crosslinker for the selective removal of
saline from different petroleum fraction-saline emulsions. Various reaction parameters like
reaction time, reaction pressure, amount of solvent, pH of medium and initiator ratio were
optimized as a function of percentage grafting whereas concentrations of monomer and
crosslinker were optimized as a function of percentage swelling so as to get maximum absorption
capacity of the crosslinked polymer. Candidate polymer was found to be pH, temperature and
electrical field stimulus sensitive. Synthesized graft copolymer was characterized by using
different characterization techniques like FT-IR, SEM, TGA, DTA, DTG and XRD. The
superabsorbent formed has been found to go for selective removal of saline from different
petroleum fraction-saline emulsions like kerosene-saline, petroleum ether-saline, petrol-saline
and diesel-saline emulsions. It has been oberved that the hydrogel could absorb 667.22, 596.64,
646.82 and 680.46% saline from kerosene-saline, diesel-saline, petrol-saline and petroleum
ether-saline emulsions respectively.
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Abstract: In petroleum industry throughout the world removal of heavy organic deposition in
production activities, is a costly process. Non polluting removal of oil residue (Sludge) from
storage tanks is still a challenge today. Over the course of time, highly viscous components of the
oil accumulate on the bottom of these storage tanks, which generally have a capacity of several
thousand cubic meters. The most usual method of cleaning these storage tanks is the mechanical
removal of highly viscous or solid components prior to refilling the tanks with oil Similar to tars,
these residues have to be disposed of and can result in polluting the environment to a
considerable extent. Heavy organics means paraffin/wax, asphaltenes, and resins. Its deposition
hampers production from wells, restricts flow in oil trunk lines, and reduces ullage in crude oil
storage tanks. The main cause of sludge deposition is the asphaltenes flocculation & micelle
formation. Various factors affect this process like type of crude oil, temperature, pressure etc. It is
a big challenge how to handle the sludge in crude oil storage tanks, flow lines etc. These heavy
organics are mainly paraffin / wax, resin, asphaltenes, diamonoids, mercaptans, organo-metallic
compounds. These compounds interact at various conditions. Various forces act together in
helping precipitation of these compounds. Solid particles suspended in crude oil also play a role.
It may stick to the walls of the conduits, reservoir. Toughness of the precipitate depends on the
quantity of asphaltenes present in the crude oil which may be in very minute quantities.
Asphaltene is a highly polar compound act as a glue and mortar in hardening the deposits.
Besides the deposition problems in the well bore, production tubing, pipelines and storage
vessels, the most important is the disposal of these deposits. Physical and chemical means either
don't let the deposition to take place or remove the depositions on the regular basis but
asphaltenes and waxes do show their presence during storage. The heap piles of deposits cause
decrease in the effective storage capacity and also cause problems relating to instrumentation for
accurate measurements that lead to loss of revenue while accounting during custody transfer of
crude oil. The problems are more serious in nature in floating roof tanks as compared to that in
fixed roof tanks. The other problem faced is loss of heat efficiency in these tanks during winter
operations. Presented paper discusses problems confronted in Uran Plant, ONGC, Mumbai
Region, where floating roof storage tanks annually store 16-17 mmt of Mumbai Offshore Crude
Oil, Problems encountered are discussed in detail and viable solutions to mitigate deposition
problems are also suggested. Chemical tank cleaning & recycling offers a viable solution to
execute scheduled fast tank cleaning compared to mechanical solutions. Innovative Chemical
formulations , developed in house has an effect on recycling sludge and have potential to protect
environment as sludge does not need any further special treatment or disposal for better
environment compliance .
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Abstract: New technologies in flow measurement in oil industry are being introduced in
petroleum industry for custody transfer of petroleum and petroleum products for accurate
measurement of quantity and quality. In the era of market Driven Price Mechanism (MDPM),
introduced by govt. of India in April 2002, it becomes important to adopt advancements in flow
measurement in order to remain competitive in open market for quantification of Petroleum
liquids. Various systems of oil, gas and water measurement were introduced at different times
with accuracy and least counts, which were acceptable in the regime of Administered Price
Mechanism when custody transfers were mostly with the public sectors. Turbine meters and
Ultrasonic Flow meters are the latest entrant in this sector and are being looked upon as a very
reliable method of measurement due to the fact that it offers some measurable benefits to users
in the Hydrocarbon industry. Turbine meters offer many advantages over PD Meters in terms of
accuracies involved during flow measurement. Traditionally, Tank / level dip method of
measurement was followed in hydrocarbon Industry to measure the quantity of liquid hydrocarbon
when they are transferred from one location to another. PD Meters were used for crude oil
custody transfer from Jawahar Dweep, ONGC to the costal refineries. Recently these PD meters
replaced by an state of the art technology Turbine Flow Metering System at Jawahar Dweep and
JNPT for Crude Oil Custody Transfer. When Turbine Meters were introduced, and soon they
became user's choice for custody transfer applications in large diameter pipelines due to its
simple construction and capabilities to handle large flow rates. Presented paper discusses
advantages of a state of the art technology Turbine Flow Metering System over PD Meters for
custody transfer of crude oil. The advantage of online small volume Proving System during each
batch transfer facilitates confidence between Seller and buyer. The purpose of this paper is to
examine the factors that should be considered when selecting turbine meters for the custody
transfer measurement of crude oil by developing a basic understanding of the measurement
characteristics of turbine meters in general and to consider peculiarities of crude oil. For accurate
measurement, it is very important to maintain stable operating conditions (flow rate, pressure, and
temperature). The turbine meter should be recalibrated frequently if conditions are changing only
slightly for accurate measurement. ONGC has commissioned recently this Turbine Flow Metering
System at two locations Jawahar Dweep and JNPT for custody transfer of Mumbai offshore crude
oil to costal refineries as this technology has been the fastest growing of all industrial flow meter
technologies in the world today.



Paper ID : 20100224

Prime Well Success depends on Drilling Fluids Management -
Parametric and /or Symptomatic?

Krishna Haldar, Shivendra Garg,
ONGC, 11 High, Bandra Sion Link Road, Mumbai 400017, India
Email : haldarramkrishna@yahoo.in

Abstract: Defining -"Successful Drilling of a Well " entails us to look not just to the hermetical
success but at what budgeted cost , with or without complications and how far the well was drilled
within the set parameters .Normally a big percentage of wells worldwide as well as in India are
drilled normally following the Geotechnical order /parameters ,but some wells require special
attention to well behavior , indications and specific attention to symptoms exhibited .In Drilling and
Drilling Fluid system well behaviour are Key Performance Indicators (KPI) which cannot be
ignored. Many a times the operation level management may miss well signs,minor observations
waived off, practices relaxed and thereby increase exposure time and well cost. Drilling and
Drilling Fluid Management with parametric control is accepted generally , but when well
conditions are tough , Symptomatic approach using well observations and indications can act as
a tool , evole into a method to solve well issues and anticipated well complications. This paper
showcases typical case studies of wells drilled which were both challenging in their own way,
requiring best Drilling Fluid, but at the end operators approach to address the well problems and
react to well behaviour was important. The paper discusses the importance of a parametric
control approach in a few exploratory HTHP well in Eastern Offshore of India and to the
Symptomatic approach adopted by the same operator for success of some deep horizontal well
through unstable shale and lenticular sand section .Also highlighted are other distinct success
factors applicable in each case. The data collected through supervision of wells in different fields
with scientific studies carried out have in itself made it possible to evolve a Concept Plan which is
being used significantly and sucessfully .
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Abstract: Methanogenic activity was investigated in coal seam samples by using a series of
substrates viz. acetate, format, methanol, Isopropanol and H2/CO2 to isolate different groups of
methanogenic Archaea. Furthermore, the community composition of methanogens in coal,
formation water and sediment samples was explored by denaturing gradient gel electrophoresis
(DGGE) of 16S rRNA genes amplified with the Archaea-specific primers. Substrate consumption
and methane production during laboratory testing suggested that 3 different physiologic types of
methanogens were present: methanol, Isopropanol and H2/CO2 utilizers. The selected
thermophilic methane-producing consortium CBM 65-10 showed methane production in the range
42-50% in all the treatments i.e. with coal as sole substrate and coal along with and without
respective carbon sources, whereas no methane production was observed when no
substrate/carbon source was provided. CBM 65-10 was tested with different types of coals
(lignite, sub-bituminous and bituminous) at different temperatures (45, 50, 55, 65 and 70 0C). The
consortium CBM 65-10 showed 50% biogenic methane production at 65 0C with bituminous type
of coal. No methane production was recorded at higher temperatures. The results suggest that
both aceticlastic and CO2 type substrate consuming methanogens are likely to be involved in the
terminal step of hydrocarbon degradation, while methanogens from methanol plays a minor role.
DGGE profile further indicates similar archaeal community compositions in coal, formation water
and sediment samples. The combination of hydrogeological and molecular methods employed in
this study provides improved information on the community and the potential activity of
methanogens in coal seams.



ID : 20100227 Paper

Under Balanced Horizontal Drilling — The Technology Plan to get
additional 10% Oil & Gas from Offshore Field of India

K.Khnaris Pratap, R.K. Haldar
233, 11-HIGH, ONGC, Bandra-Sion link road, Mumbai-400 017.
Email : kkpratap@gmail.com

Abstract: Under Balanced drilling (UBD) has now come of age with the unique facilitating factor
of firm establishment of Horizontal drilling. Drilling under balanced horizontally in a pay zone has
removed the hole instability as a contra indicator of UBD. Multiple applications of UBD have
brought out vividly the substantial gains that UBD gave to oil operators round the world ranging
from 30% up to 1000%. In UBD each drilled meter starts producing in real time as it is opened,
building up most accurate reservoir knowledge leading to strategic planning, Many operators in
the world have drilled Cost Neutral wells of UBD and take a long term view of Reservoir
Development by evaluation of UBD's value enabling capabilities, direct through solving
complications of stuck pipe, lost circulation, formation damage and uplifting of production; indirect
through reservoir learning. UBD technology has opened up newer way of looking at poorly
understood reservoirs and managing higher water cuts. It is believed that UBD, in combination
with Horizontal drilling, is the next technology breakthrough allowing man to take out yet another
substantial chunk of oil from mother earth. Today, the drilling and the productivity gains of UBD
are given in each trial but the greatest benefit is the reservoir knowledge towards improved field
management. This paper discusses the UDB world wide results and explains the plans and
rationale for ONGC"s firm plan to drill a host of pilot wells in loss prone depleted reservoirs in
Mumbai high and Neelam fields. The objectives are to establish the UBD not only as a tool to
arrest the severe lost circulation and gain productivity improvement but to view UBD as the future
technology to maintain production through greater Reservoir Knowledge and zero formation
damage safely.
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Abstract: Due to the renewed interest in finding sustainable fuels or energy carriers, biogenic
hydrogen from biomass is a promising alternative. Dark fermentation is one of the better
strategies for utilization of waste resources for producing bio hydrogen. The present study
investigated fermentative hydrogen production performance of bacterial consortia from Yamuna
riverbed sediments. Based on the initial screening of seven consortia, hydrogen production of
TERI BHO5 was up-scaled from 30ml experimental bottles to 10 litre Bioreactor. Initial up-scaling
experiments were conducted in a 1.5 L bioreactor. The cell growth (2.3 -2.7 OD at 600 nm) and
protein concentration (3.1-3.5 g/L) were monitored and the results demonstrated that as
fermentation progressed, the cell mass increased, glucose concentration decreased and pH
decreased from 7 to 4.3 with respect to time with increased accumulation of hydrogen in the
headspace. The results showed the highest hydrogen production obtained with 1.5 litre bioreactor
was 935 ml hydrogen per litre of medium (2.4 mol of H2/mol of glucose) and with 10 litre
bioreactor was 500 ml hydrogen per litre of medium (2.0 mol of H2/mol of glucose) through
acetate/butyrate pathway. Further experimentation in 10L bioreactor is currently under process
with modified design of water displacement gas collector system to increase the hydrogen
accumulation.
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Abstract: Mehsana Asset is facing serious problem in producing asphaltic oil from Becharaji,
Lanwa, Balol and Santhal fields. The share of oil from these fields is around 35-40% of the total
Asset production. Many wells of Asset are producing with poor influx due to high well head
pressure and very poor flow characteristics especially during winter season, resulting substantial
reduction in production from the field. The present work is on design of chemical formulation for
mitigation of flow assurance constraint being faced by the Asset. The viscosity profile and
rheological studies at simulated conditions (temp.; 60 to 20 0C & Shear rate 0.1 to 10 Sec-1) of
flow suggested it to be highly viscous (Viscosity-10,000 to 80,000 cps). The extensive laboratory
studies on asphaltene inhibition and dispersion for improving the flow characteristics has resulted
in the design of formulation consisting of synergistic mixture of Anionic surfactants, Nonionic
surfactants, Alkyl phenol resin, polar solvents and mutual solvents. Over sixty formulations were
designed and evaluated. The final design was able to reduce the viscosity by 80-90%, resulting in
the marked improvement in the flow characteristics at low temperature. The designed formulation
was 35% cheaper than the existing proprietary formulation in use by the ASSET. The field trial of
the formulation was carried out in Bechraji, Lanwa & Balol fields in eight cluster wells. It has given
very good results and substantial reduction (50%-60%) in the line pressure was observed. The
Asset is replacing the expensive proprietary formulation with the formulation designed by RGL.
The study carried out by RGL has thus contributed significantly in successfully managing the
longstanding flow assurance problem in a cost effective manner and thereby sustaining and
enhancing the production from the Asset
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Abstract: Drilling fluid is not only factor during drilling for formation damage as widely thought of.
When we drill the hole a lot of cuttings are generated simultaneously. Sizes of these cuttings vary
in wide ranges. Some act as bridging particles, some as fine particles may penetrate into the
formation and damage it. About 5% of clay stone is usually found in the producing formation. This
clay and other fines might play vital role in impairing the formation when the Bit just cuts the
formation. A well designed and well maintained Drilling fluid protects the producing formation from
damage as a good mud cake acts as a Kavach. But a well designed but poorly maintained drilling
fluid would not serve our purpose. Even well maintained conventional drilling fluids give return
permeability of 90%-95%. Drilling fluids having solid and liquid can be made least damaging to
the formation during spurt loss period. It better to choose appropriate drilling fluid for drilling the
well as preventive measures to formation damage. The paper presents the results of laboratory
studies for assessing the effect of drilling fluid systems PHPA-Polyglycol, CL-CLS, IDMOL,Clay
Free Saturated Salt Drill-in Fluid in terms of degree of formation damage induced by each system
on sand stone formations of Linch Pay ( Jotana # 99 ) and Sand- 24 ( Vijayapuram # 6 ) during
drilling operations. A concept is also put forward to assess the depth of damage by solid particles,
correlating spurt loss volume to pore volume of the core plug.
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Abstract: Mumbai High North field discovered in 1974 has been on production since 1976. The
upper part of L-1ll carbonate sequence comprising of A1, A2-l to A2-VII, B, C & D sub layers form
the main reservoir. Water injection commenced in the field in 1984. Being on continuous
production for last 32 years, the field is in mature stage of its producing life. The oil production
rate from the field was of the order of 130000-bopd during 1982 to 1989. During early and mid
nineties the field had entered a crucial decline phase and production level dropped to about
63000-bopd by Dec.1993 due to rise in GOR, injection water break through and closure of some
high GOR and high water cut wells. Currently the field is producing about 80000 bopd.The need
to adopt advanced drilling and completion technology has been driven by the need for
intervention less long term improved well productivity. Complexity of flow and potential gas/water
production reduced the sustained productivity from horizontal wells which have no proper annular
isolations. Multilateral wells were drilled to improve economics and increase recovery from L-ll|
reservoir. Simple in construction and easy to apply, the Swell packers' technology has been used
in Mumbai High effectively to complete multilateral wells with GOC. Swell packers were run on
blank and perforated pipe, spaced out across individual zones. These completions has resulted in
producing wells with normal GOR and sustained long term productivity. This has resulted in better
reservoir management, enhanced production deliverability, and a positive impact on overall North
field performance. The oil recovery from Mumbai High North L-IIl reservoirs has till date been of
the order of 22%. It is estimated that with continued adoption of these advanced drilling and
completion technologies will help in improving recovery of Mumbai High North field to 32%.
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Abstract: Background: Crude oil is stored in more than a hundred storage tanks of various
capacities in Ahmedabad asset of ONGC. The temperature of crude oil in these storage tanks
can be as high as 80 degree celcius leading to emission of fugitive gas and lighter hydrocarbons
from these tanks to atmosphere. There are more than forty Heater Treaters installed at various
installations of Ahmedabad asset. Pressure maintenance of these vessels is being done by
introduction of natural gas in these vessels. Surplus gas is released to flare. Application of
Vapour recovery Unit (VRU): Recent study conducted by an international agency in Ahmedabad
asset shows considerable gas emission. It is estimared that approx. 30,000 SCMD of fugitive
emission is released from storage tanks and 30,000 SCMD of gas from heater treaters. Fugitive
emission need to be arrested to achieve following three goals: 1. Revenue generation 2.
Environment Protection 3. Avoidance of fire, health and safety hazards at installations
Constraints: Reason for non-utilization of the fugive emission is non-availability of technology at
cheap cost. Many instances of failure in implementation of available technology were due to
intermittent emission of fugutive gas. Secondly available technologies are not cost effective since
these installations are scattered over different geographical locations. Conclusion: Natural gas
being valuable non-renewable energy cource is scarce in nature and needs to be prudently used.
VRU can help in arresting its wasteful expenditure. Secondly, this plays an important role in
protectig our fragile environment. Government should encourage use of VRU by subsidizing
import of equipments and technology. Advanced countries should come forward to help
developing countries by transfer of technology and financial aid. Technical Contribution: This
system is related to protection of environment and utilization of natural resources to its fullest use.
ONGC as a responsible corporate has a role to play.
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Abstract: With the future of India's energy security lying in deep water, ensuring flow of well fluid
from reservoir to reception facility assumes increasing importance. Flow assurance goal is to
assure reliable and economic production by overcoming issues of complex reservoir
characteristics, extreme external hydrostatic pressures, low ambient temperatures, long-distance
tiebacks etc. With increasing water depth, system operability like hydraulic flow instability
becomes an area of concern as multiphase fluid has to be transported from well bore to surface
facilities. These concerns are normally associated with transient operations, which, if not properly
managed, can lead to increased downtime and high remediation costs. Flow assurance impacts
every phase of field development, affecting a production system's concept selection, design and
operating strategy. No single flow assurance solution exists and a combination of prediction,
prevention and remediation techniques are necessary to ensure unhindered production over the
field life. ONGC has a host of potential deep and ultra deep water discoveries in East coast like
GS-29, G-4, G-1, S-1, Vasishtha from PEL blocks and discoveries in KG-DWN-98/2 NELP block,
which it plans to monetize in a record time through integrated East Coast hub. First oil from
project Manik is expected in 2011-12. Gas production is expected to start in 2011-12 and reach
37 MMSCMD by 2015-16. The gas fields are proposed for development from sub-sea to shore
and oil fields by deploying FPSO. Paper discusses flow assurance challenges likely to be faced
during development in the form of paraffin/waxes/asphaltene from oil discoveries and hydrates
from the deep sea gas discoveries. This paper focuses on flow assurance issues associated
during development phases, their avoidance through design and their mitigation and
management through operational strategies and procedures.
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Abstract: ONGC is exploiting the underground reservoirs to extract crude oil for commercial use.
Water is coproduced along with crude oil and subsequently separated from oil during processing
of oil and gas. This water termed as 'produced water', is the major source of effluent generation
during production of oil and gas. The major pollutant in produced water is traces of crude oil in
free or emulsified form. For treating effluent to make it fit for reuse/disposal as per prescribed
norm, Effluent Treatment Plants (ETPs) are operating in the onshore& offshore Assets. A
significant quantity of oil, a valuable resource may be wasted because of improper functioning of
effluent treatment plants. Also improperly treated effluent disposal poses problems of reduced
water injection, higher injection pressures due to chocking of formation, injectivity loss, higher
pump maintenance down time etc. resulting in overall decline of cumulative oil production in
addition to the violation of statutory norms. Therefore, it is necessary to have periodically check
on performance of Effluent Treatment Plants (ETP) and effectiveness of effluent treatment
processes. The audit is an effective tool to bring out process deficiencies in a systematic manner
and enlist top management support in improving the effluent quality and abate environmental
pollution. ONGC has been conducting ETP audits both through inhouse expertise as well as
through external expert agencies regularly. One such audit was recently completed across ONGC
Assets with the objective of finding the status of existing ETP with respect to design versus
actual, analysis of functioning of each process unit of ETP and finding areas for improvement in
performance thereof. In the present paper, an attempt has been made to bring out critical findings
with respect to design, process/operation and chemical treatment etc. of the ETP and major
improvements achieved due to follow up on audit observations thereafter.
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Abstract: Crude oil to nation is what blood to Human (Pt. Jawaharlal Nery) Any increase of an
energy potential is a survival, independence and prosperity of each nation in the system of
chaotic globalisation, but the energy Mantra of the separate nation isn't the Mantra of global
cooperation. Each country solves energy problems according to natural possibilities, a level of
development of economy, a science and new technologies, and also national traditions. There
are countries, which use only fossil fuel (Saudi Arabia, Denmark), in other countries hydropower
resources prevail (Brazil, Iceland). France and Belgium in the power balance have prevailing
value of an atomic energy. So each country chooses the power strategy itself. Power multipolarity
is obvious. It is clear that oil, gas and coal remain a scale and defining primary energy source in
the world for a long time. The author asserts that hydrocarbonic resources on our planet are
inexhaustible. It is possible to consider oil and gas as renewed power resources and they still
remain a core of economy, a policy and uncompromising collisions. Simultaneously we note the
accelerated development of alternative and renewed energy sources. In the different countries
and regions they are various, but the requirement for them everywhere is high. Researches and
works on renewed and alternative energy sources became more active in many countries of the
World. Already more than 50 countries have programs of development of non-polluting renewed
energy sources. Certainly, each country should develop its power market itself and it'll be the
contribution to global power, but there won't be a global equilibrium and equal prosperity. Russian
saying "Your own shirt is more close to your body" that means "Self comes first" remains defining
in this life yet.
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Abstract: This paper presents the results of evaluation of reservoir properties of coal seams of
five coalbed methane (CBM) wells in Jharia coalfield, India. The analysis of well log data reveals
multilayered CBM reservoirs, having different porosity and permeability. Analyses of geophysical
logs provide quantitative estimates of the petrophysical characteristics of the lithounits comprising
the CBM reservoir. Natural gamma, electrical resistivity, density, neutron porosity and sonic travel
time logs were effective in delineating individual coal bed from other coal bearing rock layers like
shaly coal, shaly sand, shale and sandstones. Crossplots of these logs show distinct zones
demarcating the coal cluster. The short normal (shallow) and long normal (deep) resistivity logs
were compared as individual traces. For major coal horizons (>1m. thick) within the CBM
reservoir, short normal resistivity value is more than the long normal resistivity values. This effect
attributes to the invasion of high resistive drilling mud, flushing of the original fluid (saline water)
into the formation and marks the cleated coal beds. In zones, where the separation between short
normal resistivity and long normal resistivity values are negligible, the condition near to and
further away from the boreholes, are similar. The relative differences between shallow and deep
resistivities within CBM reservoir indicate that the reservoir has higher permeability than the
surrounding rocks. Permeability of coal seams, occurring at more than 1000m depth, has been
calculated from well log derived porosity estimates. Permeability values show decreasing trend
with higher depth. Average permeability ranges from 0.5 to 1 md. Coal seam porosity and
permeability decrease with the increase of in-situ stress. The relationships, established between
log derived in-situ stress magnitude, cleat volume (porosity) and permeability with depth would
provide an useful predictive tool for CBM reservoir studies and design of test well pattern for CBM
exploration.
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Abstract: The essence of an economic estimation is reduced to definition of dynamic balance of
incomes and expenses by design variants of working out for all term of development of reserves.
Designing of working out of a sea deposit demands difficult technical and economic calculations
on optimisation of variants of working out, schemes of arrangement and production transport. -
Expected volumes of an oil production on shelves of the Russian Federation will make by 2010 -
to 10 million tons, by 2020 - to 95 million tons; gas production volume by 2010 - to 30 billion m3,
by 2020 - not less than 150 billion m3; - Expected expenses for realisation of these projects for
the period since 2010 till 2020 will make nearby 20 billion dollars; - The expected volume of the
involved investments into development of sea ship-building complexes, will makes about 50
billion dollars; The hydrocarbonic potential of a continental shelf of Russia as a whole is capable
to provide high levels of extraction which under favorable conditions could make to 20% of all
prospective volume of an oil recovery and to 45% of all volume of a gas production in the country.
Certainly, resource base of a continental shelf will extend. Huge expenses for a construction of
surface platforms and approach ways are required. There is possible only one variant - to leave
under ice, i.e. all constructions, including chisel both trade platforms, and all infrastructure with
inhabited modules, should be under ice or mainly at the bottom. Working capacity and life-support
maintenance should be accompanied by submarine fleet. Scientific, technological and innovative
break is necessary for this purpose. If there are no such things, the big oil and the huge gas of
the Arctic seas of Russia will remain dream and non-realised strategy.



Paper ID : 20100265

Wet - H2S Corrosion Mechanism and Control Strategies in
Refining
Industry

B. S. Negi

Chief Inspection Manager, Indian Oil Corporation Limited, Refineries Division,
Maintenance &

Inspection Dept., Indian Oil Bhawan, A-1, Udyog Marg, Sector-1, NOIDA — Uttar Pradesh,
INDIA

Email : bnegi@iocl.co.in

Abstract: Carbon steels are the predominant materials for equipment and piping in the refining
industry. Refinery operation involves exposure to aqueous environments containing hydrogen
sulphide. This wet- H2S environment is mild corrosive to carbon steels. However, hydrogen
liberated during corrosion reaction, in presence of sulphide scale, penetrates into steels and
causes hydrogen blistering and cracking. As a result, the mechanical properties of the steel are
deteriorated and reliability and integrity of equipment is reduced. Hydrogen blistering, hydrogen
induced cracking (HIC), stress oriented hydrogen induced cracking (SOHIC) and sulphide stress
corrosion cracking (SSC) are common to refinery equipment that contains greater than 50 ppm
H2S in water, between ambient temperatures and 1500C. The welded pressure containing
components are more susceptible to wet-H2S corrosion. The extent and types of damages
depend upon H2S concentration, pH, contaminants, temperature, steel quality, fabrication
practice and corrosion control practices. The damages are surface and sub surface oriented.
Visual inspection, wet fluorescent magnetic particle testing and ultrasonic flaw detection are the
common non destructive testing (NDT) methods for detection and evaluation of damages. The
correct evaluation of these damages and using suitable repair procedures, integrity of equipment
can be restored. This paper focuses on the wet-H2S corrosion mechanism, repair procedures
and control strategies to be followed for enhancing the reliability and i