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OlLl’s new 9 MW Solar Photovoltaic Power Plant at
Raghwa Village, )aisalmer district, was successfully
commissioned and put to commercial generation on
COVER the evening of 25 of February, 2016. The Solar Power
Plant was officially inaugurated on 25-03-2016 by
Shri U.P. Singh, Chairman & Managing Director, OlL
and Additional Secretary (Exploration), MOP&NG in
the presence of Shri Biswajit Roy, Director HR&BD),

Cleaner Energy
for a Cleaner World

............................................................. 1 OIL and other senior executives. The generated power is

2 being supplied to the Jodhpur Discom, Rajasthan under

i a Power Purchase Agreement signed with the Rajasthan

z State authority: RDPPC. This will be in addition to the

..................................................... " solar power already being generated and supplied from

Assamese SeCtiON ... 17 the 5 MW capacity p[ant commissioned in Janua‘ry 2014,
BITIESECEION. ... e veeevreenrereniaerenseeesanssarsnsaenasennasen oS 27 located adjacent to the new 9 MW p[ant.

EDITORIAL

Dear Reader,

At a time when the global focus is on clean and renewable energy, it is very heartening that OIL has successfully commissioned a 9 MW Solar
Photovoltaic Power Plant at Raghwa Village, Jaisalmer district. Renewable energy technologies are a crucial part of a portfolio of options
that are needed for achieving a secure and sustainable energy mix, together with energy efficiency and other low carbon options. World over,
governments have put in place supportive policies that promotes renewable energy.
The Indian Government through the Ministry of New and Renewable Energy has taken up ambitious plans to achieve a 5 times increase in
renewable capacity to 1,75,000 MW by 2022 with focus on developing and deploying new and renewable energy for supplementing the energy
requirements of the country. The efforts have already starting yielding visible results like highest ever increase in solar capacity of 1112 MW
and for the first time ever exceeded renewable capacity addition targets in solar, wind, small hydro etc.
As Oilindians, we have reasons to feel proud that while our focus continue to be on our core business as an Oil & Gas E&P Company, we have
contributed towards India’s efforts in harnessing renewable energy.
Warm Regards,

Tridiv Hazarika
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Accept the
challenges so
that you can feel
the exhilaration
of victory.

- George S. Patton

Dear Oilindian,

We are all witnessing an unprecedented business
scenario with crude oil prices have falling more than
70 percent since June 2014. Experts opine that it will

be years before oil returns to S90 or S100 a barrel,
a price that was pretty much the norm over the last decade. As an oil and gas exploration and
production company we can hope that crude prices will recover in the next year or two.

While as a Company, we cannot influence crude oil prices, we must take up stringent measures
to cut on our expenses on all front. We have to prepare for the uncertain times ahead and
address our financial challenges very meticulously. We are therefore confronted with the
difficult proposition to increase production from matured oil fields as well as check on our
expenses. There are no alternatives but to strike a delicate balance between our fundamental
business mission to explore and produce more and more quantity of oil and gas and the task
at hand to minimize our overhead costs.

Perhaps the best possible way to handle these tough challenges is to reorganize our style
of functioning; ensuring that all our productive assets and human resources can perform
optimally. From that perspective, we have reasons to feel very upbeat since OIL has begun
the process of organizational restructuring with great earnest with assured hand holding by
consultant M/s McKinsey.

Restructuring of an organization requires a lot of patience and understanding from every
employee as new working relationship needs to be developed, reporting channels change
and various other processes also undergo visible transformation. In fact every change process
will have its teething troubles, which takes some time for settling down. The same will be
applicable to OIL and | am sure with the support of every one of you, we will be able to settle
down and function effectively in the new structure. However, any constructive suggestions are
always welcome if it helps in ironing out certain areas of concern.

The overall enthusiasm and acceptance to the new changes that we have agreed to bring
about from Oilindians, many of whom | have had the opportunity to interact gives me reasons
to look forward to the future with renewed hope. As always, OIL will come out successful and
together we will make great things happen yet again!

Warm regards, (L.MA/

(J K Borgohain)
Resident Chief Executive
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OIL bags the ‘Best Company in CSR & Sustainability’ Award
at the India Today PSUs Awards, 2015

il India Limited was awarded the ‘Best Company in CSR

& Sustainability’ Award, in the Navratna segment, in
the glittering India Today PSUs Awards, 2015 ceremony at
New Delhi on 14" December, 2015.

Oil India Limited bagged Gold in “5" Annual Greentech
CSR Award 20157 and “5%
Environment Award 2015” in recognition of its excellence

Annual Greentech

in CSR and environmental initiatives. The Award was
presented by Shri Kamleshwar Sharan, Chairman &
CEO, Greentech Foundation and Shri S.K. Acharya, CMD,
Neyveli Lignite Corporation Ltd. at a glittering ceremony
held at Novotel Convention Centre at Hyderabad on
28" November 2015.

Shri P. K. Sharma, Director (Operations), Oil India Limited,
received the award on behalf of the Company from
Shri  Ravi Shankar Prasad, Union Minister for
Communications and Information Technology, Govt. of
India, in the esteemed presence of Shri Piyush Goyal,
Minister of State (Independent Charge) for Power, Coal and
New & Renewable Energy, Govt. of India, Shri Aroon Purie,
Editor-in-Chief of India Today and the Chairman of the
India Today Group and Shri Raj Chengappa, Group Editorial
Director (Publishing), India Today.

OIL, Rajasthan Project, Jodhpur has shown remarkable
progress in the use of Official Language Hindi for which

Oil India Ltd., Rajasthan Project, Jodhpur has been awarded
with 1% Rajbhasha Shield by the Town Official Language
Implementation Committee, Jodhpur. The shield along with
a citation was received by Shri Narendra Vashisht, General
Manager (A&ER) & Shri H.K. Barman, Senior Manager
(OL) from the Honorable DRM, North Western Railway,
Shri Rahul Kumar Goyal on the occasion of TOLIC meeting
held at North Western Railway Office,
18" December, 2015.

Jodhpur on




OIL holds Industry-Academia North East Meet

n continuation to its Endeavour to energise the

Petroleum Sector in North East, Qil India Limited initiated
Industry-Academia Collaboration effort by organizing the
first Industry-Academia Meet with the theme ‘Industry-
Academia: Collaboration of Innovation’ involving nine
— ——— —
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Universities of North East India on 23" of November, 2015
at Guwahati with a day long program. The meet was graced
by Shri S Mahapatra, Director (Exploration & Development),
Shri Mridul Hazarika, VC, Gauhati University, Prof. Dilip
Mazumdar, dean, Dibrugarh University, Shri A K Gogoi,
Executive Director (Research & Development) and host
of eminent academicians from different universities of NE
India, viz,. Nagaland University, Manipur University, Assam
University, North Eastern Hill University and IIT, Guwahati

OIL awarded by World CSR Congress

il India Ltd. was awarded 50 Most Sustainable

Companies of India Award, Best Performing Navaratna
PSU Award, Best CSR Practices Award and Sustainable
Community Leadership Award by “World CSR Congress” at
the Sustainability & Leadership Summit & Awards ceremony
which was held on 26" November 2015 at Mumbai.

In the said function, the prestigious “Women at Work
Leadership Award” was conferred to Ms Reba Devi (General
Manager- Geology & Reservoir, OIL) and Ms. Debajani Bose
(Head- Chemical, OIL).

N i

participated in the meet.

The idea of the meet was to bring the academia and industry
to a single platform for assimilation of huge knowledge base
from the Academia through collaboration for an extensive

understanding of the geologically marvelous Assam and
Assam-Arakan basins of North-East where Oil India Limited
has been exploring and producing hydrocarbon for decades.
There has been a strong belief amongst the geoscientists
that this platform will provide opportunities for coordination
amongst the geosciences fraternity in building a robust
geoscientific database with better understanding of North-
East India and also contribute towards vision of Govt. of
India for NE in oil and gas sector.

OIL bags Best Enterprise Award

il India Limited bagged the 3™ Prize for Best Enterprise

Award among the Public Sector Undertakings for
activities of WIPS OIL Cell and the Company’s contribution
towards women employees. Ms. Lalitha Kumaramangalam,
Chairperson of the National Commission for Women gave
the award to OIL in 26" National Convention of the Forum
of Women in Public Sector (WIPS) functioning under the
aegis of Standing Conference of Public Enterprises (SCOPE)
on 11-12 February, 2016 held in Chennai.




OIL signs MoU with Rosneft for cooperation in Russia

il India Limited along with Indian Qil Corporation

Limited signed a Memorandum of Understanding with
the Russian oil & gas major Rosneft on 24t December 2015 in
Moscow. The scope of the Memorandum of Understanding
is cooperation in the exploration and production of
hydrocarbons onshore in the Russian Federation. The
document was signed in the presence of the Prime Minister
of India Shri Narendra Modi and the President of the Russian
Federation Shri Vladimir Putin by Qil India Limited Chairman
& Managing Director Shri U.P. Singh, Indian Oil Corporation
Ltd. Chairman Shri B. Ashok and Rosneft Chairman of the

Management Board Shri Igor Sechin.

The Memorandum of Understanding is a stepping stone
for a long-term partnership between the three companies
to jointly work in Russia. Through the Memorandum, the
parties have agreed to examine the possibility of cooperating
in the Taas-Yuryakh Neftegazodobycha LLC asset, which is
one of the largest oil assets in Eastern Siberia.

OIL established its footprint in Russia in 2014 by acquiring
50% participating interest in License 61 located in the
Tomsk region of Russia.

OIL donates X1.25 crore to GMC, GMDA
under Swachh Bharat

Oil India Limited as part of its CSR activities, is committed
towards the Prime Minister’s call on Swachh Bharat
Abhiyan through an annual plan and five-year plan submitted
to MOP & NG, with a number of CSR initiatives, including
initiatives on Garbage Management System in the towns of
OlIls operational areas in Assam. Accordingly, OlL in its annual
plan on Swachh Bharat Abhiyan projected for providing twin
bin litter binsand compactorsfor collection and transportation
of garbage to Guwahati Municipal Corporation (GMC).

As per the MoU between Qil India Limited and Guwahati
Municipal Corporation, OIL has reimbursed the cost of
367,10,860 for the two compactors procured by GMC for
garbage disposal in the city.

The cheque for this amount was presented by Group General
Manager (PLS) OIL, Shri Rahul Chaudhury along with Head (L&C) OIL,
Shri SK Rai and Manager (PR & C) OIL, Shri Tridib Duvarah to GMC
Commissioner Shri Narayan Konwar and Additional Commissioner
Shri Dayananda Rajbongshi at the Commissioner’s office.

OIL has also committed to provide financial assistance to
GMC for procurement and installation of 1,000 twin litter
bins for its garbage disposal system, in various areas of
Guwahati, of which, OIL has already donated %25 lakh as its
first installment for the procurement of 250 twin litter bins to
GMC. The balance amount will be donated on utilization of
the first installment.

In addition, OIL has also provided ¥32.54 lakh to Guwahati
Metropolitan Development Authority (GMDA) for the
dredging, cleaning and development of part of Bondajan
stream, a natural water channel flowing near and through
the land belonging to Oil India Limited at Narengi.

Haemodialysis unit inaugurated

A Haemodialysis unit was inaugurated by ShriJ K Borgohain, RCE, OIL and DrJ K Goswami, GM

(MS) at Oil India Hospital on 29" December

2015. It is a modern dialysis machine which is compact, user friendly, easy maintenance and with safety features for patients




. | | | Events
OIL observes OGCF 2016

ursuant to the directive of Ministry of Petroleum and

Natural Gas, Govt. of India, Qil India Ltd. (OIL) along
with other petroleum companies of the country observed
‘Oil & Gas Conservation Fortnight (OGCF)-2016’ with various
plans and programs from 16" to 31 January 2016 at its
Field Head Quarter Duliajan and all its various fields and
spheres in country and overseas towards mass awareness
on conservation of the vital resources, its effective &
judicious utilization.
As a part of the fortnight observance, various programs
were conducted and competitions were held to popularize
and send the message of conservation to all concerned.

At the Fields Headquarters, Duliajan, inaugural function Shri JK Borgohain, Resident Chief Executive & Senior officials
of OGCF-2016 started with utilizing the battery operated arrived at Duliajan Club by E-Cab

vehicle (E-Rickshaw), hoisting of OGCF flag by Resident Chief
Executive, ShriJ K Borgohain followed by pledge taking, flying
of balloons, street play, cycle rally and launching of publicity
van with a tableau depicting the need for judicious use and
conservation of petroleum products. Speaking on the occasion,
Chief Guest, ShriJ K Borgohain briefed the gathering about the
importance of the OGCF and indicated that increased energy
consumption has forced us to focus on energy conservation.
Shri Borgohain, shared that OlL is actively involved in energy
conservation efforts for last many years.

FALEE ] »
Launching of Publicity Van & flagging off Cycle Rally by RCE Shri JK Borgohain

Various competitions like drawing/painting, debate
competition, on the spot essay writing were organized
among students of various educational institutions located
in and around Duliajan. An exhibition of models and posters
werealsoorganised at DPS, Duliajan. Awareness Programme
on conservation of petroleum products and its judicious
utilization were organized in GCS, OCS, Drilling locations, etc.
Two Auto Fuel Efficiency Check Camps at Duliajan Bihu-Toli




were held in collaboration with regional dealers of Maruti
and Hyundai make vehicles, where about 120 numbers of
vehicles were examined and serviced. Training program was
organized with faculty from M/s. PCRA towards fuel efficient
driving technique among OIL employees and workshop was
held at Transport department on conservation & effective
utilization of petroleum products. Demonstration of Non
Conventional solar equipment and Fuel efficient stoves
for use in households was also organized in OIL Market,
Duliajan to spread awareness about energy conservation
and utilization of non conventional (Renewable) energy.

OGCF-2016 was also observed at Oll's other operational
areas in Pipeline Headquarters at Narengi (Guwahati),
Moran, Digboi and Arunachal Pradesh. It was also
successfully organised in other spheres across the country
including its corporate office at Noida with pledge taking,
displaying of posters/slogans at the offices and with other
activities on conservation of Oil & Gas and utilization of
renewable energy.

On the Concluding day of the Fortnight, valedictory
function-cum-prize distribution ceremonies were organised
at Duliajan, Moran, Digboi, Narengi (Guwahati) including

MIGHT - 2016
O Ol & OS] (2]
OIL INDIA LIMITED, DULIAJAN
ORGANISES
TRAINING ON FUEL EFFICIENCY IN
{H COLLABORATION WITH m,mw.wu

VEMUE : DULIAJ
DATE @ 22-01-2016
wTowanos Cueanen |

Training on Fuel Efficiency

OIL INDIA lg;lsnsn, DULIAJAN
ERVES
OIL & GAS CONSERVATION FORTNIGHT - 2016

{98 - 31 JANUARY, 2016 )

PRIZE DISTRIBUTICH CEREMONY & CONCLUDING SESSION

Concluding Session
all pump stations, OILs corporate office Noida and other
spheres of OIL, where winning participants of various
competitions/events were awarded prizes with certificate
of proficiency.




OIL Nursing School celebrates its Silver Jubilee

il India Limited Nursing School celebrated its Silver
OJubiIee from 12* to 14™ November 2015 at Duliajan.
Established back in 1991, the OIL Nursing School is one of
OIUs flagship initiatives for women empowerment in and
around its operational areas in Upper Assam, through
capacity building and providing employment opportunities
for young women.

As part of the Silver Jubilee Celebration, various events
like Quiz, in-house cultural programme, procession at OIL
Township, alumni meet and a talk on Cancer by Dr. Tapan
Saikia were organized.

The OIL Nursing School is a unique institution under the
aegis of the Oil India Hospital at Duliajan, in which 3 years
General Nursing Midwifery (GNM) training is imparted to
young women who are primarily from in and around OILs

Procesion spreading health awareness

operational areas in Assam and Arunachal Pradesh. The
courseisrecognized by the Directorate of Medical Education,
Government of Assam. Over the years, this significant
initiative has not only helped young women get trained in a
critical area of expertise in the healthcare industry, but also
enabled them find employment in healthcare institutions,
both in Government and private sector.

Along with providing economic empowerment for these
young women, the project has enabled them to contribute
to the welfare of their families and thereby to the society
as well. The project has helped build a foundation of well-
trained healthcare workforce in this part of the North-East.

Glimpse of Cultural Programme




Draw Works Test Bench inaugurated at Central Workshop

Draw Works Test Bench commissioned in February 2016
at OIUs Central Workshop Duliajan was ceremoniously
inaugurated by Shri J K Borgohain, Resident Chief Executive
on 19* February 2016 in front of a good gathering of
OIL employees and executives. This is an innovation of
Field Engineering Department and indeed a mile stone
achievement in recent years.

Shri A K Baruah, DGM (Field Engineering) apprising
Shri Borgohain, RCE about the Test Bench

Draw works is the heart of any Drilling and Work-over Rig
hoisting system. Draw works after operating for a particular
meterage in the fields as part of preventive maintenance
and also sometimes due to break-down are sent by the user
to Central Workshop (CWS) for overhauling/maintenance.
Generally when any draw works come to work-shop for
overhauling, all the components like input shaft, output
shaft, drum shaft etc. along with heavy duty bearings and
other accessories are completely dismantled and inspected
thoroughly & defective parts are replaced / repaired as per
requirement. After complete assembly of the components,
Draw works needs run testing before again sending to fields.

CWS has been carrying-out overhauling of draw works since
its inception but no test bench facility was available at CWS
till recently and as a result many a times the equipment
had to be re-repaired at well site or had to be brought to
CWS again for repairing jobs which in turn incurred loss of
time & money.

Since Draw Works Test Bench is not a standard test bench

& also not readily available, considering the long awaited
necessity, CWS along with Rig building section of Drilling

....;u—l

CENTRAL WORKSHOP
PNLS ERGAETRMG DEPAR TMENT

ORAN WORKS TEST BENCH INAUGURATIO

Attending the inaugural ceremn;/
Department under the guidance of Head-Field Engineering
accepted the challenging task of designing a Draw Works
Test Bench at CWS by way of re-engineering on prime mover
Caterpillar-D398 engine of rating 850 BHP@ 1000 RPM,
pneumatic clutch & transmission system with different
control system, skid etc from written off rig equipment &
was finally able to make a Draw Works Test Bench with in-
house expertise with Zero capital investment.
This test bench will benefit in the following ways —
i) Checking of free rotation of moving parts
ii) Checking the condition of bearings and shaft fittings
iii) Checking the cooling system of the Draw Works
iv) Checking the uniformity of gripping of brake shoes
v) Checking the lubrication system of all rotating parts
However, the test bench is still under up gradation process
and scopes are being explored for incorporating different
sensors to collect data during testing of the Draw works and
storing of the same in the system & also to compare the
data in details with OEM’s recommendation particularly for
high capacity bearings.




Contd. from previous issue ...

Horizontal Drilling & Multistage Hydraulic Fracturing
in Niobrara Unconventional Play

Hydraulic Fracturing

The aim of this process is to create permeability where Nature
did not. Injecting highly pressurized water into the rock creates
a network of cracks that allow the oil and gas to migrate to the
wells. The injection water is mixed with:

e Proppant, that hold the cracks open once they have been
formed;

e A limited quantity of additives (in the order of 0.5%
of the total injection volume). These additives are
mainly bactericides, gelling agents, and surfactants. The
composition of the additive package depends primarily
on the well conditions: pressure, temperature, proppant
quantity. In addition to sterilizing and preventing bacterial
contamination of the reservoir, the additives serve to
improve the efficiency of the process.

The Basics

Hydraulic fracturing in a tight formation is done by pumping
the fracturing fluid into the wellbore at a rate sufficient to
increase pressure down hole to exceed that of the fracture
gradient (pressure gradient) of the rock. Operators typically
try to maintain “fracture width”, or slow its decline, following
treatment by introducing into the injected fluid a Proppant - a
material such as grains of sand, ceramic, or other particulates
that prevent the fractures from closing when the injection is
stopped and the pressure of the fluid is reduced. The propped
fracture is permeable enough to allow the flow of formation
fluids to the well. The Hydrofracturing procedure in general
consists of following steps:

e Rigging up a high pressure steel treating or flow line from
special high-pressure fracturing pumps to the well and
pressure-testing the equipment for safety.

¢ Injecting a large volume of special fluid(s) into a prospective
producing formation at an injection rate that will place sufficient

Linear Gel (Actual Well-site View)

By — OIL USA Team

stress on the rock to cause the rock to physically split (fracture)
in one or more places. This initial volume of fluid is termed the
“Pad“ (typically comprises 20% of total fluid volume).

e The Pad fluid is pumped to create enough fracture width to
accept Proppant particles.

e Proppant particles + Chemical additives are mixed into
additional fracturing fluid and the resulting slurry is
pumped into the reservoir, propping open the created
fracture(s) so that they will remain open and permeable
after pump pressure is relieved.

e At the end of placing the slurry, a tubular volume of cleans
“Flush” fluid is pumped to clear tubular of Proppant and
the pumps are shut down. Well pressure is then bled off to
allow the fracture(s) to close on the Proppant.

The final step in a fracturing treatment is to recover the
injected fluid by flow back or lifting the well (load recovery).

Proppant

Types of Proppant include silica sand, resin-coated sand, and
man-made ceramics. However, Proppant of uniform size and
shape, such as a ceramic Proppant, is believed to be more
effective. Chemical consideration of Proppant strengths and
prevention of Proppant failure becomes more important
at greater depths where pressure and stresses on fractures
are higher. Proppant permeability is a key design parameter
which depends on factors like size distribution, closure stress,
damage due to residual treating fluids etc. It is also important
to note that Proppant permeability can change over the life
of the well due to Non-Darcy flow and because of associated
production damage like scale, fines, etc. Generally larger
Proppantprovides greater permeability, but can be more
difficult to place. The thumb rule for Proppant placement
being perforation diameter should be 6 times larger than
Proppant diameter and Hydraulic fracture width should be 3
times larger than Proppant diameter.

» - e

Proppant (Actual Well-site View)




Proppant Types and Conductivity

Highest Production, EUR, ROl
3
Engineered, manufactured product
High strength (minimizes crush)
Uniform size and shape
{maximizes frac porosity and permeabifity)
Thermal resistant (durable, minimizes degradation)

Medium strength
Irregular size and shape

Low strength
Irreguiar size and shape
Naturally occurming product

Highest Conductivity

Tier 1 - High conductivity
Ceramic

Tier 2 - Medium conductivity
Resin-coated sand

Conductivity = Permeability of the frac x Width of the frac = K,__xW,__

Fracturing in a Carrizo well

In a recent well, fracturing was done in 15 stages (average) by
incorporating frac plugs in the completion and by isolating each
stage by a ball seat compartment of different ID. 20/40 mesh

size white sand proppant was used in each stage along with
additives like Cross Linker, Linear Gel, and Corrosion Inhibitor
etc. Fracturing pump curves for single stage is depicted below.
The maximum pumping pressure observed was 5300 PSl in the
first stage with a discharge rate of 54.3 bpm.

TOTAL PUMPED IN STAGE |
Total Job Max Pressure: 7000 PSI | Total Design Clean | Total Design Slurry | Total Proppant |
Designed Fluid | g, 1| Gallons | Max HHP: | 8,578 HHP | BBL | GAL | BBL e || A
Volumes LBS
24 cp Linear gel| 2,912 | 122,324
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(24 cp Base)
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TOTAL PUMPED IN STAGES
Total Job Max Pressure: 7000 PSI | Total Design Clean | Total Design Slurry | Total Proppant
Designed Fluid | 5. o1 | Gallons |Max HHP:| 8578 HHP |  BBL GAL BBL @Al [P
Volumes LBS
. Total Pump Time:
24 cp Linear gel|17,408.7| 731,167 23 H 23 Min 53,647.6|2,253,198|57,132.7| 2,399,573
X- Linked Gel . L.
(24 cp Base) 4,142.9 | 174,000 | Proppant Chemical Additives
. 15,903 | XLz-93 BFL-28 BHE-18 | BLR-18 | CSA-23 | CMB-6
22 cp Linear gel|25,629.1|1,076,422| Type Pounds S.G (GAL) (GAL) (GAL) (LBS) (LBS) (GAL) (GAL)
. 20/40
X Linked Gel | ¢ 514 3 | 261,000 | White | 3,045,000 | 2.65 | 23855 | 328 1742 2,960 73 | 1,682 | 507
(22 cp Base)
Sand
20/40
Treated Water | 252.6 10,610 CRC 180,000 2.51 Total Proppant Pumped: 3,225,000 LBS
The average maximum pumping pressure in all 15 stages of Conclusion

the fracturing was around 5,600 psi with an average pumping
rate for the slurry being 51 bpm. The average pumping
pressure was controlled by adding friction reducers in the
slurry to minimize frictional loss, which otherwise if present
needs to be compensated by adding more pumping pressure
at the surface. The volume of water used in the first stage was
around 3600 bbls and the total quantity of water used for the

Fracturing was conducted on 15 stages for which such
recordings as mentioned above were obtained. Time taken for
completion of these jobs is noteworthy. Every minute detail is
monitored for completing the job in a timely manner, which
significantly reduces the well completion time. The speed
of job execution in Niobrara Field has been a great learning
experience. The 15 stages frac was completed in a single day.

entire process (15 stages), was around 54,275 bbls. The initial
6 stages of the fracturing starting from the linear shoe side
used 24 cp linear gel along with 24 cp X-Linker, whereas in the
subsequent stages, 22 cp linear gel and 22 cp X-Linker was
used. The average temperature during the pumping schedule
was 75°F, with an average pH of the slurry being around 4.75.
The final ISIP (Instantaneous Shut-in pressure) was around
2,900 psi.

Produce
Coll Tublng Inital Fhow Well Produce
= Drill Qut — 60-120 [ = Wellon
1.5 day days on et Rod Pump
FPump
Install Install
et Pumpling
R 08 Pump Average Unit
Typically @ I5% 1-3 days
T-24% 2-4 days Recovry ¥

Whereas, the installation of a Sucker Rod Pump hardly took
three days. The well was brought to production in 9 days
after completion of drilling which includes running fracturing
completion, pumping of fluids in 15 stages of fracturing, coiled
tubing drill out, flow back stimulation by coiled tubing unit and
installation of a jet pump by a work over outfit.




A step towards Hazardous Waste Management
Oily Sludge Treatment

(Recovery of Crude Oil from Oily Sludge)
First of its kind in Oil India Limited

Introduction

The term “Qily Sludge” is used, in general to designate waste
generated due to storage of crude/products, containing
mixtures of Qil, water and solids. The ratio of different phases
of the oily sludge fluctuates depending upon the origin of
crude oil or location of the accumulation.

Oily Sludge is categorized as Hazardous Wastes under
Environment Protection Act and Hazardous Waste Handling
Rules 2008.

In order to address the above issue of growing oily sludge
accumulation in various production installations and its
impact on safety, health of the operational personnel and
environment, a Multi-Disciplinary Committee for Study of
Oily Sludge Treatment and safe Disposal generated from our
operational fields of NHK, EPA & Moran was formed comprising
of following members as nominated by concerned GM/HOD.

Name

Shri R.S. Pathak -
Team Leader

Designation Department

Chief Engineer (FE) Field Engineering

ijl]er:b':r sahoo - Chief Engineer (HSE) :itlei:zfment

i/frerile;z.rHazarika " |Chief Engineer (P-Oil) Production (Oil)
i::r:l;trBordoloi " |Dy. Chief Engineer (P-0il) [Production (Qil)
zz:vifc;rRasu " |Dy. Chief Engineer (FE) Field Engineering

Initiative by Field Engineering Department

Based on the Committee’s comprehensive report with its
recommendations, Field Engineering department under the
leadership of Sri AK Baruah, Head-Field Engineering initiated
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- G.G. Rasu, Dy. CE (FE)

a project titled “Oily Sludge Treatment” and assigned Sri RS
Pathak, CE-FE & Sri GG Rasu, DYCE-FE to take forward the project
complying all applicable safety and other statutory norms.

Accordingly, an Oily Sludge Processing Plant was set up near
Dikom Well #15 in February, 2015 for processing of 5000 Cubic
Meter of Qily Sludge. M/s. Balmer Lawrie & Co. Ltd., Kolkata
has been engaged through a contract for collection of oily
sludge from various production installations, transportation
of the same, operation & maintenance of the plant, dispatch
of recovered crude oil & separated water to Dikom OCS and
storing of separated solids & debris for further bio-remediation
in OIL designated place.

Process description

1.0 Therecoveryofoilfromoilysludgesolvestheenvironmental
problem as well as minimizing hazardous wastes. The
process involves Thermo Mechanical Processing which is
widely accepted applications for separation technology.

2.0 The Technology offered is an integration of proven process
techniques which employs separation principles. The
equipment selected for the processing plant is designed
and engineered to overcome the broad variations found
in sludge compositions from tank bottoms, lagoon and
landfill oil sludge etc. The process will facilitate providing
waste minimization and maximum oil recovery.

3.0 The treatment process generally involves the following steps:
e Sludge lifting, Mechanical Screening, feeding and

preparation
e Sludge heating and homogenization
e Solid-Liquid Separation
e Qil & water recovery




4.0 The operating principle involves homogenization of oily
sludge. Utilization of linear motion vibratory shakers to
screen off solid particles such as rust, scales, stones, sand
and other foreign debris.

5.0 The oil recovered from the sludge treatment process
will have BS&W < 8% or better and is returned to the
Client. Recovered water is sent to the waste water
treatment facility. Solids with oil <10% can be sent for Bio-
remediation.

A) Sludge Lifting, Screening, Feeding and Preparation

1.0 The oily sludge is first pumped from the pit to the
mechanical shaker where large debris, stones and foreign
objects are screened off into a debris collection bin and
the liquid is collected in the mixing tank.

2.0 Various methods are available for oily sludge handling and
depending upon the quality of sludge available, generally
the sludge is pumped by means of a hydraulic pump
(Trash Pump) for transfer of oily sludge to the mechanical
shaker.

3.0 The sludge is undergone through heating and agitation to
homogenize the sludge. The oily sludge is diluted with the
help of cutter stock particularly when the sludge is found
viscous.

B) Sludge Heating, Conditioning and Homogenization

1.0 Conditioning of sludge is achieved when oily sludge is
heated, blended with light cutter stock, and kept in a
homogeneous state to maintain as consistent its quality
and parameters prior to solid-liquid separation process.

2.0 The conditioning is carried out in Mixing tank which is
designed with steam heating coils and mechanical agitators.
Medium pressure / Low Pressure steam is used for heating
the oily sludge and to maintain it at a predetermined elevated
temperature. Slow speed agitators continuously mix the
solids and keep it in suspension and maintain a homogenized
slurry mixture. The combined actions of heating and agitation
maintain the solids in a suspended

2.0 The decanter centrifuge is operated by a mechanical drive
system. Separation is a continuous process and it is able to
cater to a wide range of feed quality. High-speed rotation
of the centrifuge bowl creates very high Gravitational
force, and by virtue of the difference in specific gravity
of the two mediums solid-liquid separation occurs in the
horizontal conical-cylindrical bowl.

3.0 A scroll conveyor, rotating at a slightly different speed
from the bowl, continuously conveys solids out from the
centrifuge and discharge as sludge cake into a cake bin.

D) Oil & Water Recovery

1.0 The next stage separation process involves oil and
water recovery. The liquid goes through a liquid-liquid
separation process by gravity separation to separate and
recover oil and water in different layers. The recovered oil
with BS&W <8% or better is returned to the Client. The
recovered water is sent to waste water treatment facility.

2.0 The process starts when liquid is discharged from the
centrifuge is transferred to a settling tank.

3.0 Recovered oil from the settling tank is sent to the
recovered oil tank for further settling of the oil. Oil and
sediments at the bottom of the tank is intermittently
re-circulated to the centrifuge to separate fine solids if
required depending upon the quality of recovered oil.

4.0 The recovered crude oil & separated water is dispatched
to OILs nearest Oil Collecting Station at Dikom.
Sri.M.K.Jain,CEPO and Sri Chandan Kanduli, IM of Dikom
OCS extended full support and co-operation in delivering
crude oil as solvent and receiving the recovered crude oil
with proper re-conciliation.

5.0 Treated sludge cake is sent to laboratory to check the

desired quality. The sludge cake / residual solids were
then sent for Bio-remediation.

Process layout

homogenized state in the mixture
prior to solid separation.

C) Centrifuge Separation

e

1.0 A pump is used to feed the [=-*
homogenized sludge mixture to
a 2-phase solid bowl decanter

centrifuge. In the centrifuge highly
accelerated sedimentation  of
suspended solid particles takes
place, leaving a clean liquid. The
centrifuged cake is discharged into
a cake collection bin and the clean
liquid discharged into the settling | ===z~
tank.

e
[ L4 I'rr: i
i 5 - B = M= =
R
em T T 1
- [ ] - | g e |;E" ]
| o - e N T T f ._I
ol - T .I_ﬂ
| 1 i -
Bl =h [ &= 7
T Lo o b 50wl

- =




Few snapshots of the Plant
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SLUDGE PROCESSING
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OIL INDIA LTD.




Benefits derived
Some of the key benefits obtained through this project are;

Direct benefit:

e Around 1000 KL of was recovered by processing of 5000 KL
of Oily Sludge having 75-85% water, 15-25% Oil and < 1-2%
Solids & Debris.

e Considerably reduced the safety & pollution hazards to the
operational personnel, installations & also the surrounding
environment.

Indirect benefits:

e Fulfilled the required statutory standards & norms.

e Can recover considerable useful area/land inside the
installations.

e Quantity of sludge to be bio-remediated has been
reduced to a tune of 90-95% resulting in savings in cost of
bio-remediation & land.

e Will lead to cleaner & greener environment.

Few comments of visitors
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Laishram Imocha of OIls Pipeline Fields Department was recently felicitated in New Delhi by
Officials of Central Government Sports Ministry and All India Chess Federation. Sri Imocha was
one of the coaches of the Indian Chess Team which participated in the recently held World
Chess Championship in Greece. In the Championship, India participated in all the 6 age group
(boys & girls) categories (i.e. 12 categories). Out of 12 categories, India won Gold Medal in
5 categories, Silver in 3 categories and Bronze in 3 categories. India also bagged the Overall
Championship Trophy of the Tournament. This is the best ever performance of Indian Chess
Team (in age categories) in Indian Chess history till now.

atg
Tridiv Hazarika, Sr. Manager, Public Relations, OIL had recently been invited by Indian Chamber

of Commerce to be a Key Speaker in a one-day Conference on ‘Corporate Social Responsibility,
Growing trend of Comply or Explain’ at Kolkata. His views and thoughts were well appreciated
by all the delegates present in the conference. The Conference was attended by leading Indian
firms, CSR experts, professional institutions and Company Secretaries.

Kamal Raj Chetry, form G&R
Deptt. has been nominated as
the State Chairman of Assam
by the National Human Rights & e
Crime Control Organization. He fi ‘.; k.
has been nominated for the post ==
owing to his ardent service to

The prize was given away by Dr A the organization since 2011 for

Sachdeva, Director Critical Care. awareness of human right and

crime control in the state.

Dr. A K Sarma, Chief Medical Officer
(Pediatrics), OIL Hospital has bagged
first prize in a quiz competition
in Intense Review Course of
Pediatrics emergency medicine at
Sir Ganga Ram Hospital, Delhi.

Dr. Rishikesh Koundinya, represented India for the next “Generation Global Youth Leaders Development

Programme” - “The Ship for World Youth Leaders”. He is the only son of Mrs. Minati Sarma & Hiranya Kumar Sarma,
Chief Manager Security (Moran). He is presently working as Medical Officer in Centre for North Studies, Assam.

The programme was being sponsored by Director General for the International Youth Exchange, Cabinet Office,
and Government of Japan. 120 young leaders of 10 different countries and 120 leaders of host country (Japan)
participated in this program. The program started from 14 January 2016 to 1*t March 2016. The youths visited four
countries i.e. Japan, Singapore, India and Sri Lanka.

Sikhamoni Baishya, daughter of Shri D N
Baishya of Transport Deptt. has successfully
completed Master of Tourism Management
with First Class First from Guwahati
University.

Bijay Gupta, Jr Engineer, Electrical Deptt OIL
has successfully completed Section A and |
Section B examination of AMIE (India).

Pari Nayeeka Hazarika, daughter of Shri Lila Ram

Merina Neog, Jr Asst — |, L&D Deptt has Hazarika from Geophysics Department has successfully

successfully completed MBA in Human
Resource (HR) from Sikkim Manipal
University.

completed Bsc in Geology from Cotton College under 4w =
Gauhati University and secured CGPA 8.9/10.

She has been selected for pursuing M.Sc Course in 3 '\"
Geology in IIT Kharagpur. - " \
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