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PROJECT DEFINITION REPORT
ASSAM NATURAL GAS & CRACKING PLANT

Dear Sirs:

Attached is my report on the Assam, India project for the
utilization of natural gas fractions as petrochemical feedstocks.

The Assam Industrial Development Corporation, Ltd. (AIDC) is
taking a lead position on behalf of the Government of Assam to
develop industry which will utilize their natural gas resources.
Much of the associated gas now available as a by-product of o0il
production is being flared. A new administration, elected in
Assam less than a year ago, is intent an eliminating the flaring
of valuable gas and in creating jobs in the form of industry
which will utilize the recovered gas.

A number of groundwnrk studies already have been done by
AIDC. Among the several projects identified by those studies is
a petrochemical complex based on the cracking of ethane and
propane recovered from natural gas which has been gathered for
other purposes. Such a complex, which is the focus of this
report, has been under discussion for over two years. Assam
seems to have no set preconceptions nor obligations to any U.S.
contractor or uthers regarding this complex. They do seem ready
to move forward if the project can be shown to be viable.

The present Managing Director of AIDC, Mr. Buragohain,
apparently has been in his present position for a number of
years. e seems to have a good track record for helping to
establish new industry and for rescuing sick industries in Assam
and appears eager to work with the new administration. Most
other members of the AIDC Board of Directors have been appointed
since the recent election. Lists of the old and new Boards of
Directors of AIDC are contained in Annex H of this report.

One of the new AIDC directors, Mr. Bhuyan, seems to have the
confidence and trust of the new administration. Mr. Bhuyan is
the owner of a small steel mini-mill in Guwahati. He was in
constant attendance at our meetings in Guwahati and demonstrated
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a studied knowledge of the gas fractionation and cracking complex
parameters. Mr. Bhuyan assisted in guiding our meetings to the
conclusions stated in this report and was instrumental in
arranging meetings with and obtaining the concurrence of both the
Commissioner of Industries and the Minister of Industries before
Mr. Buragohain and he signed the Memorandum of Understanding
contained in Annex B of this report.

The plan as proposed by this report calls for recovering
ethane and heavier hydrocarbons both from 2.6 MMSCM/D of natural
gas presently collected by OIL and sold to local industries and
from 1 MMSCM/D soon to be collected for sale to a combined cycle
gas turbine power plant. If all of the hydrocarbons removed from
the rich gas are diverted to petrochemical feedstock or LPG uses,
then about another 0.5 MMSCM/D of rich natural gas will have to
be added to the total stream to make up for the shrinkage of
heating value of the gas csused by hydrocarbon removal. This
addition would commit essentially all of the OIL gas now being
flared and aight also use part of the ONGC gas now flared. A
much larger volume of rich gas is expected to be available for
fractionation and subsequent use as fuel by 2000 AD.

Export earnings for this project will be as import
substitutions and througn the upgrading of present commodity
exports. An example is the tea industry. Assam now ships some
350,000 tonnes/year of tea in an estimated 70 million fiberboarcd
boxes. Those boxes were made of wood, then of plywood. Recent
new laws in India prohibit the cutting of trees which has
resulted in logs now being imported for the manufacture of
plywood. Substitutes for plywood and fiberboard are being sought
for use in tea cartons. A local plastics industry could open the
way to prepackage that tea for consumer use before it leaves
Assam thus increasing its value.

There is very little likelihood that any adverse impact an
the U.5. markets might occur as a result of the ccnstruction of
the plants contemplated in this report. All production from
these plants is intended for local Indian markets. In addition,
ethylene plants in the Unitea States already are running at over
98% capacity. A shortage of ethylene both in the United States
and abroad is predicted by the early 1990s (see Annex H).

The cost of the feasibility study defined in this report is
estimated to be about $ 500,000. The foreign component of the
total investment for these facilities is estimated to be
$ 85,000,000 of which United States suppliers should get about
$ 60,000,000. The resultant multiplier is within TODP guidelines.

I recommend that TDP should fund this feasibility study.

/ﬁﬁﬁis very trulys

/ j\ '/"/‘-5' ’.ﬁfv- P
[5 ‘L I_. = LU g

Frank S. Chalmers

f
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I. Introduction

India approached three-quarters self-sufficiency for crude
0oil during 1984-85 by producing almost 29 million tonnes of the
39 million tonnes of petroleum consumed. Over 20 million tonnes
of o0il production came from Bombay High, India's only off-shore
field which is located west of Bombay in the Arabian Sea. The
remaining 8.85 million tonnes was produced from on-shore oil
fields in the States of Gujarat, located to the north of Bombay,
and Assam, located in the north eastern region of India to the
north of Bangladesh.

Assam was the first area of India to produce petroleum. 0il
was discovered there in 1867. 0il India Ltd. (QOIL) and the 0il
and Natural Gas Commission (ONGC), both undertakings of the
Government of India, are producing oil and gas in Assam today.
OIL expects to continue its present petroleum production rate of
about 3 million tonnes per year in Assam through the year 2000
while ONGC says it plans to increase its present annual 2.2
million tonnes of production there to 4 or 4.1 million tonnes by
the year 2000.

All of the o0il produced in Assam is brought to the surface
by the pressure of natural gas in the formations. This means
that by-product natural gas must be flashed off as an unavoidable
consequence of oil production. About 40 percent of this
associated natural gas now flashed from the oil is beneficially
utilized. The remainder is wasted to flares as it has been for
some 30 years. Ffields of non-associated gas have been discovered
in Assam but they will remain closed-in and held as reserves by
government edict as long as the associated gas continues to be
flared.

The Government of Assam seems intent on utilizing their
presently flared natural resources to create a petrochemicals
industry and there is every indication that the Government of
India will give its approval is the proposed project.

The present Government of Assam is comprised of young,
energetic and capable leaders who banded together at the
university in Guwahati before they came to power in an election
less than a year ago. Their dissatisfaction with the previous
government may answer the question as to why ncthing has been
done before now if the concept of this ethylene complex is as
good as it appears. Certainly this new administration has strong
incentives toc move forward resclutely to create new jobs, new
industry and new earnings as soon as they are convinced that
their path is well founded. Since this new group took power
through democratic means at the tallot box, the government in New
Dehli must give it every reasonable support or risk being accused
of promoting civil unrest. Support from the central government
therefore is virtually assured for this project if a feasibility
study shows it to be viable. This is even more true because the
project is designed to utilize natural resources now being wasted



in order to create a new seed industry and corresponding jobs.

Assam has a beginning nucleus for a petrochemical industry.
There are three petroleum refineries located at Digboi, Guwahati
and Bongaigaon. The latter refinery has a small petrochemical
complex associated with it. Assam Petrochemicals Ltd. recently
completed a plant to produce 100 7PD of methanol and makes urea
formaldehyde resins and molding powder at Namrup. Hindustan
Fertilizer Corporation, also at Namrup, this year 1s scheduled to
complete a 600 t/d ammonia plant, a 1200 t/d urea plant and
associated facilities valued by HYDROCARBON PROCESSING at US$ 300
million.

Petroleum, natural gas and other raw materials seem to be
aoundant in Assam. Surplus natural gas is being flared.
Production of petroleum and associated natural gas is forecast by
ONGC to increase over the next decade from the present 5.5
million standard cubic meters per day (MMSCM/D) to perhaps 9 or
10 MMSCM/D. That could be overly optimistic according to an
article on ONGC reproduced in Annex H of this report.

If there is adequate ard proper development of
transportaticn and other infrastructure in the region, Assam and
its six surrounding mountainous sister states of Meghalaya,
Tripura, ™Mizoram, Manipur, Nagaland and Arunachal Pradesh could
become an industrial hub in northeastern India.



II. Project Description

The project that is suggested for a feasibility study by
this report would process a total of about 4.1 MMSCM/D of
assocliated natural gas to remove ethane, propane and heavier
hydrocarbons, The residual 3.6 MMSCM/D of lean gas after
fractionation would be utilized in existing facilities and
facilities previously approved for construction. Some LPG would
be extracted and separated from the ethane and propane and added
to that which is now produced by OIL. The ethane and propane
would constitute charge stock for a cracking plant to produce
ethylene and propylene as intermediate products. Those would be
further processed in downstream units to manufacture chemicals or
plastics to meet market needs in Assam and surrounding states.

Much of the associated natural gas now collected for use in
Assam is in the Namrup area. 0il India Ltd. (OIL) operates a
plant which recovers propane and butane as liquefied petroleum
gases (LPG) from some 2.6 milliun standard cubic meters per day
(MMSCM/D) of associated natural gas near Duliajan. That
processed gas 1s used for power plant fuel, tea garden fuel,
ammonia-urea and methanol feedstocks and the like. The LPG is
used as cooking and space heating fuel. In addition, OIL has
allocated another 1.0 MMSCM/D of natural gas soon to be collected
for a gas turbine combined cycle thermal power plant (200 MW gas
turbines plus 80 MW waste heat steam turbines) to be built near
Kathalguri about 15 Km from Duliajan.

Cryogenic fractionation of these combined natural gas
streams after the existing extraction of LPG would yield some
131,000 t/y ethane, 62,000 t/y propane and 31,000 t/y butane. 1In
order to hold a constant heat content in the gas supplied to
downstream users, the extraction of ethane and heavier
hydrocarbons will require that an additional quantity of
associated gas be collected and processed which would increase
these numbers by between 10 and 15 percent. Flexibility in
allocation of feedstocks could be achieved by transferring
substantial quantities of propane and butane by pipeline to the
existing LPG plant to be bottled as cooking and space heating
fuel or all of the ethane and most of the propane might be
charged as feedstock to cracking furnaces.

Plans are already being discussed in Assam to collect the
balance of the associated natural gas which is now flared and to
use that gas as fuel in a new gas-turbine power plant. Recovery
of ethane and heavier components from that gas eventually would
provide feedstock sufficient to either substantially increase the
size of the contemplated initial ethylene/propylene olefins plant
or to replicate it perhaps at a reduced size. The possible
production of additional associated natural gas, or of non-
associated gas, would make further resources available for future
expansion. Economies of scale would favor an increase in plant
size, especially in a plant initially designed to facilitate
expansion. Alternatively, the reliability of supply inherent

~
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with two ethylene plants connected by a product pipeline would
greatly facilitate attracting private investment capital for
downstream plants which would manufacture ethylene derivatives.
Such a product pipeline also would tend to decentralize i‘he sites
of downstream plants throughout a defined industrial corridor.
Private financing and operation of downstream plants and the
dispersion of those plants in order to provide a broader
geographical base of employment are desired by the Government of
Assam. The technical and economic choices need to be resolved by
feasibility study options.

A key to the feasibility of this project will be an initial
market study to determine which possible products could be sold
in what quantities in the seven sister states and in the
remainder of India after the Nagothane complex and realistic
planned additions at Nagothane and elsewhere are in production.
The market study should include transportation to identified
markets., River transportation possibilities may become a factor
in due time but probably will be beyond the reasonable scope of
the immediate study. The Assam Industrial Development
Corporation (AIDC) has agreed that Assam will fund a local
contractor to perform the bulk of this market study provided a
U.S. contractor directs and supervises that work as a part of the
TDP funded feasibility study. The objectives of the market study
will be to delineate the downstream units by products and
capacities, to select not more than four such process units to
be included in the U.S. contractor's detailed feasibility study
and to determine the aggregate reasonable quantity of ethylene
and propylene which could be consumed by the downstream units.
Determination of a time scale for the quantity of olefins which
reasonably could be utilized and marketed in Assam and
neighboring states is necessary in order to avoid the unsavory
consequence of flaring product from an excessively large ethylene
plant at great cost for some period of time rather than
alternatively continuing to flare equivalent natural gas
temporarily.

A technical and economic feasibility study is to be prepared
by a U.S. contractor covering the cryogenic gas separation plant
for recovery of ethane and heavier hydrocarbons, the olefins
cracking plant and four downstream process units to transform the
olefin plant production into marketable products. Those four
process units are to be identified and defined during the market
study phase. The intermediate products for the four process
units shnuld be selected with the intention of creating
opportunities for additional downstream processing or manufacture
in the region.

A great amount of work has beer done by AIDC and others on
the concept of a gas fractionation and cracking plant during the
last several years. The most recent summary assessment of the
situation as prepared by AIDC is included as Annex E of this
report. Notes prepared by AIDC which reflect their
understanding of our meetings in Guwahati are included as Annex D
of this report.



Dowerah & Associates of Guwahati had prepared a report
titled, "A Report On Collection And Supply Of Natural Gas From
Oilfields In Assam For Gas Seperation Cum Cracking Unit" for AIDC
which is reproduced in Annex G of this report. The U.S,
contractor should review the Dowerah report and satisfy itself as
to the conclusions therein which set the location and suggested
initial size basis for the proposed ethylene plant.

A report prepared by AIDC and titled, "Proposed Plan For
Utilization Of Petroleum Feed Stocks - Natural Gas And Other
Hydro-Carbon Fractions Available Within The State Of Assam,
During Seventh Plan Period" by AIDC is reproduced in Annex F of
this report. That AIDC report, which refers to the seventh 5-
year plan for India, gives the earlier thinking of AIDC regarding
the ethylene complex as well as other non-related petrochemical
units. Tentative selections, sizes and costs of downstream units
in the ethylene complex which are included in the appraisals and
estimates sections of this report are based on corresponding
sections of that AIDC report.

Two terms encountered in those reports and other Indian
source documents are crores and lakhs. Crores means tens of
millions. Costs might be stated to be say Rs. 10 crores which
means Rupees 100,000,000 or about US$ 8 million. Similarly,
lakhs means hundreds of thousands. Thus 1.5 lakhs is often
written as 1,50,000 corresponding to our notation of 150,000,

The average gas composition of the associated natural gas
now produced by OIL which would be utilized for this project is
as follows.

Rich Gas LPG Stripped

C, Methane 88.1% 88.5-90.0%
C, ethane 6.2 7.2- 6.3
Cs propane 3.2 3.2- 2.5
C, butanes 1.0 nil
Cg 0.3 nil
Cg+ 0.2 nil
Carbon dioxide 0.6 1.0- 1.0
Nitrogen 0.4 0.1- 0.2
trace organic sulfur, no H,S

100. 100. 100.



III. Technical and Economic Appraisal

The classical elements essential for the technical and
economic success of a petrochemical venture are the econamic
availability of raw materials of appropriate quality,
availability of sufficient capable labtor at competitive wage
rates, adequate land, markets for products and transportation to
reach those markets. These all appear to be present for the
proposed ethylene complex in Assam. The only real questions seem
to be the appropriate economic choice of scale for the facility
to be installed initially and the selection of an appropriate
product slate.

The gas senaration and olefins cracking plants central to
this study are the keystones for most petrochemical plants
throughout the world today. A reliable and sufficient supply of
ethylene and its coproduct propylene is a fundamental precursor
to the creation of a complex of downstream industrial
petrochemical manufacturing operations. Technology for the
production of ethylene and propylene from ethane and propane and
for the production of ethylene and propylene derivatives such as
polyethylene, polypropylene, ethylene oxide, ethylene glycol,
ethanol, and ethanolamines to name but a few, is well proven and
widely available. Similarly, technology for the recovery of the
named feedstocks from the natural gas found in Assam is widely
used.

The Government of India is seriously interested in utilizing
the resources of India as the foundation for an industrial base.
This is demonstrated by the Maharashtra Gas Cracker Complex under
construction at Nagothane which is intended to utilize the
associated natural gas components from the Bombay High field to
produce ethylene, propylene and their derivatives. That project
is said by HYDROCARBON PROCESSING magazine to be valued at US$
1.3 billion, to include a 300,000 tonnes/year (t/y) ethvlene
plant, a 100,000 t/y propylene plant and down-stream units for
215,000 t/y LD polyethylene, 50,000 t/y ethylene glycol, 5,000
t/y ethylene oxide, 60,000 t/y polypropylene, a carbon black unit
and the usual utilities and other associated offsite facilities.
The capacity of the Nagothane project is near the lower end of
the generally accepted world scale for internationally
competitive ethylene plants in fully developed countries. The
location of the complex at Nagothane, near the enormous resources
of Bombay High and near the markets of the relatively
sophisticated and accessible Bombay industrial area, can be seen
to easily justify a 300,000 t/y initial plant there. The
Maharashtra Complex will receive ethane and propane feedstock
from a gas fractionation plant at Uran. Lean gas from Uran will
be used for fertilizer production at Thal Vaishat first with any
surplus to be made available for electric power generation at
Bombay.

Assam, somewhat isolated and a subcontinent away from



Bombay, has a limited infrastructure and industrial base.
The potential market represented by the 25 million inhabitants of
Assam and its six sister states in Northeast India has yet to
bloom. Although the Government of Assam is intent on developing
its resources and there seem to be sufficient resources ta
ultimately support a world scale plant, local factors including
transportation and access to markets appear to indicate that
only a less ambitious size ethylene plant could be justified now.
Circumstances of natural gas collection and utilization now and
in the near future indicate feedstock will be economically
available which could support an initial ethylene plant capacity
of about 100,000 to 150.000 t/y. Consideranly more feedstock
could be made available but collection pipeline networks are not
yet in place and it might be difficult to economically transport
products from a larger plant to available markets in the near
future. Provision for expansion or replication of the initial
plant within a few years should be included as part of the
feasibility study based upon a presumption that transportation
limitations will be overcome and that local downstream industries
will emerge within that time frame.

The extensive broad gauge railroad system of India
terminates at Guwahati. A narrow gauge railroad extends from
Guwahati east past Namrup and Digboi to Lido and Saikhoa Ghat.
The traffic on that narrow gauge railroad may be approaching its
rolling stock capacity if not also the rail capacity.

Water transportation is a possibility. The Bramaputra River
parallels the railroad westward for the length of Assam from
Saikhoa Ghat through Guwahati, around the Shillong Plateau of
Meghalaya State, turning south into Bangladesh where it becomes
the Jamuna River which then joins the Ganges River and flows to
the sea. The Assam Industrial Development Corporation (AIDC)
staff believes the minimum depth of the Bramaputra River from
Guwahati all the way to the sea is 30 to 40 feet during the dry
season and perhaps 100 feet during the rainy seasaon. A map of
India shows elevations above sea level of 445 feet near Digboi
and 223 feet just upstream from Guwahati. This tends to support
the thecry that the river may be navigable for ocean going or
self unloading barges up to Guwahati or to Jorhat or perhaps even
to Dibrugarh near Namrup. There is no evidence c¢f any barge
traffic at Guwahati now.



IV. Scope of Work for Feasibility Study

The feasibility study for the Assam Natural Gas Separation
and Ethylene Cracker Complex is to include technical, economic
and financial assessments of the proposed facilities based uoon
marketing stucies to be performed by others but directed and
guided by the feasibility study contractor. The facilities to be
included are a gas separation unit to recover ethane, propane and
butanes from collected wellnhead natural gas, a cracking and
purification unit to produce ethylene and associated psroducts and
four downstream units to be selected to manufacture sellable
products from the ethylene and related materials.

Details of the feasibility study work program are to be
performed in accordance with requirements spelled out in a
Memorandum of Understanding dated October 1, 1986. That
memorandum was signed on behalf of Assam by Mr. N, Buragohain,
Managing Director, Assam Industrial Development Corporation Ltd.
(AIDC), an undertaking of the Government of Assam, and for the

U.S. side by Frank S. Chalmers, Consultant to TDP. Witness.

signatories were Mr. Sanjit Gupta, Senior Commercial Advisor,
American Consulate General, Calcutta, and Mr. P. K. Bhuyan, a
local industrialist and member of the Board of Directors of AIDC.

The intent of the terms of the Memorandum is to obtain a
feasibility study for a plant or plants of conventional design to
recover and to convert components of now wasted natural gas into
marketable chemical products. A marketing study is to be
performed by a local firm in Assam under contract to AIDC.
Supervision and direction of that study shall be included in the
scope of work of the U.S. contractor that performs the
feasibility study under a grant from the Trade and Development
Program (TDP) of the United States Government.

The specific chemical products for which process units are
to be included in the feasibility study are to be selected
jointly by the Indian firm performing the market study and the
U.S. contractor for the feasibility study. The number of those
downstream process units has been set arbitrarily at four (4) for
the sole purpose of defining the level of effort required to
perform the feasibility study. The level of effort is reflected
in the recommendation of this report as to the size of the
suggested TDP grant.

The feasibility study should be based on a common location
for both the gas separation plant and the cracking and recovery
plant. Downstream processing units which manufacture marketable
chemicals from msthylene probably may be located at other sites
connected by pipeline to the ethylene plant. The intent is for
the parent ethylene supply facility to be built and owned bv the
State of Assam while the downstream units are to be financed,
owned and operated either jointly with or solely by private
investors. Each downstream unit therefore should be estimated as
an incremental stand-alone facility complete with its own



independent utilities systems. The ethylene product pipeline
concept conforms to that plan nicely.

The primary focus of the feasibility study and the companion
market study is to determine and match the potential near t=rm
market in the Assam region with the availability of feedstocks
contained in natural gas now or soon to be collected there. The
objective of the feasibility study is to determine if recovery,
cracking and processing to produce olefins and derivative
products on a scale supported by such available feedstocks and
market is economically viable.

Technical anc economic descriptions and analyces are to be
included and are to contain sufficient information for the
Government of Assam to form rational bases for decisions.
Quantities of raw materials, intermediate products and by-
products, waste streams if apy, utilities to be consumed or
produced and operating and maintenance labor are to be included
in such forms that others can adjust those figures on an
annualized basis for variaticns in operations.

Costs, including potential additional costs during startup,
are to oe discussed in narrative form in the study report. The
economic evaluations and financial data should include a
sensitivity analysis for the ranges of recoverable components in
the natural gas comprising 6-8% ethane, 2.5-4.0% propane, and 1-
2% butane and heavier.

The contractor and AIDC officials should consider themselves
free to modify or change the methodology contained in the
Memorandum of Understanding at the time the contractor's team
visits Assam as changed conditions and data may dictate, subject
to the approval of TDP.

Estimate of Feasibility Study Cost

Two Project Persons to Assam for Two Weeks each:

Transportation. . oottt ittt eee e $ 5,000
Per diem (28 days at $71.50) ... ieeveeennennn. 2,000
Time charges (2 people at $10,000/man month) 10,000
Market Study Director to Assam Twice for 1 Week
Transportation.....oiiii ittt it ennnnns 5,000
Per Diem (14 days at $71.50/day)....ceueuunn... 1,000

Time charges included in Home Office Services

Home Office Services: Technical and Economic
Analysis, Prepare Draft Report, Revise Draft
and Issue Tinal Report -
Marketiag Study Direction (400 hrs x $50/hr) 20,000

Gas Scparation Plant (800 hours at $50/hr) 40,000
Ethylene Plant (3,000 hours at $50/hr) 150,000
Downstream Units (4 x 1200 hrs at $50/hr) 240,000
Miscellaneous and Contingency.....eeeeenneennn. 27,000
TOTAL $ 500,000
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V. Investment and Operating Costs

The objectives in performing the technical and economic
feasibility study described in this report are to determine and
then to evaluate a reasonably optimum plant configuration and
product slate in light of available raw materials, markets and
infrastructure restraints. Assumptions must be made in order to
define a plant configuration so that estimates can be made for
the costs of that plant. Such estimates are needed in order to
make a preliminary evaluation of the eventual project. The
preliminary evaluation is needed so that a rational decision can
be made &s to whether or not to fund the feasibility study. The
following assumptions therefore have been made to address these
needs without intent to prejudice the eventual results of the
study.

Assume that feedstocks of 131,000 t/y ethane and 46,000 t/y
propane are produced by a gas separation plant and that these are
fed to a cracking plant which makes 115,000 t/y ethylene, 45,300
t/y propylene and 16,700 t/y of other materials such as tars and
fuelgas which are presumed to pe burned in the unit as fuel.

Assume the downstream plants are as follows. These units
and the prices of individual commodities are generally as
described in the Project Profiles included by AIDC in their
Proposed Plan for Utilization of Petroleum Feedstocks, a copy of
which is included as Annex F in this report.

tEthylene Oxide/Glycol Units -
Charge stock: 18,200 t/y ethylene at Rs. 6400/%
Products: 5,000 t/y merchant ethylene oxide
at Rs. 18,000/t
20,000 t/y ethylene glycols at Rs. 14,000/t

2-Ethyl Hexanol Unit -
Charge stock: 15,300 t/y propylene at Rs. 5330/t
Products: 15,000 t/y 2-ethyl hexanol at Rs. 17,000/t
1,700 t/y n-butanol at Rs. 12,500/t
5,200 t/y iso-butanol at Rs. 13,000/t

Polyethylene and polypropylene units -
Charge stocks: 96,800 t/y ethylene at Rs. 6400/t
30,060 t/y propylene at Rs. 5330/t
Products: polyethylenes
63,000 t/y LLDPE & HDPE at 16,500/t
36,900 t/y LDPE at Rs. 14,500/t
polypropylene
29,000 t/y at Rs. 15,500/t
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Investment costs for these process units are estimated to be

about as follows.

Gas Separation Plant
Ethylene/Propylene Plant
Utilities and Offsites

Subtotal government owned units
Ethylene Oxide/Glycols Units

2-Ethyl Hexanol/Butanols Unit
LLOPE/HDPE Polyethylenes Unit

us$ 30.
100.
26.

uss$ 156.

us$ 30.
43,
53.

LOPE polyethylene/Polypropylene Unit 50.

Utilities and Offsites
Subtotal privately owned units

TOTAL CAPITAL INVESTMENT

The total annual sales
investments would be as follows.

5,000 t/y merchant ethylene oxide x Rs.18,000/t = Rs.
20,000 t/y ethylene glycols at Rs.14,000/t
17,000/t

15,000 t/y 2-ethyl hexanol at Rs.
1,700 t/y n-butanol at Rs. 12,500/t
5,200 t/y iso-butanol at Rs. 13,000/t

63,000 t/y LLDPE & HDPE polyethylenes at 16,500/t= 1,0
30,900 t/y LDPE polyethylene at Rs. 14,500/t
15,500/t

29,000 t/y polypropylene at Rs.

revenues

35,

uUss 211.

Uss$ 367.

o o

Total Annual Sales Revenues

Which at Rs.

12.70 per US$ is

million
million
million

million
million
million
million
million
million

million

million

generated from

these

90,000,000

280,000, 000
255,000,000
21,250,000
67,600,000

39,500,000

448,050,000
449,500,000

Rs. 2,650,900,000

Us$ 208,730,000

Thus the annual sales revenues of the complex are over 56.8%
of the capital investment estimated to be required.
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Essentially the only raw materials consumed by the complex
will be extracted frcm natural gas now valued at Rs. 230 per
thousand standard cubic meters. The volume shrinkage during
extraction of ethane and heavier is about 175 million cubic
meters per year. This works out to an annual value of Rs. 40.25
million or US$ 3.2 million which is about 1.5 % of investment.

Total annual operating costs as a percentage of investment
might be about as follows.

Depreciation 7.0 %
Interest on investment 10.0 %
Insurance 0.5 %
Repairs and maintenance 2.0 %
Utilities 3.0 %
Raw materials 1.5 %
Labor 0.8 %

Total 24.8 %

Income available to repay investment therefore would be
about 56.8% - 24.8% = 32.0% for an indicated payout period of
slightly over 3 years. This is certainly within what appears to
be a viable range.

12



VI. Estimates of Total Foreign and U.S. Business

Total Foreign Business

The estimated foreign component of capital investment for
each unit and for the total are as follows.

Gas Separation Plant uss 7. million
Ethylene/Propylene Plant 25, million
Utilities and Offsites 6. million
Subtotal government owned units uss$ 38. million
Ethylene Oxide/Glycols Units uss 7. million
2-Ethyl Hexanol/Butanols Unit 8. million
LLDPE/HDPE Polyethylenes Unit 13. million
LDPE polyethylere/Polypropylene Unit 12. million
Utilities and Offsites 7. million
Subtotal privately owned units US$ 47. million

FOREIGN COMPONENT OF TOTAL INVESTMENT US$ 85. million

Estimate of U.S. Business

Suppliers of engineered apparatus and equipment in the
United States are much more competitive today than they were
before the recent decline in the value of the dollar relative to
other major currencies. Assuming reasonable support from the
U.S. Eximbank which has expressed interest in this project, at
least half of the foreign origin materials for this petrochemical
complex in Assam should be sourced from the United States. The
2xport potential from the United States for this project at hand
is therefore between $43 million and $85 million with a probable
value of perhaps $60 million. In additicn to the initial
potential for exports, there also is a possibility for at least
that much again in exports as follow-on work. Additional
downstream process units are expected to be added in Assam in
future years as part of what may well become a blossoming
petrochemical industry there.

13



VII. Sources of Financing

Funds for all domestic costs of the proposed petrochemical
complex can be made available from Indian banks and other
domestic sources. Offshore purchases will need to be financed
offshore.

Officials in Assam asked about the possibility of funds
being made available by the World Bank. That is highly unlikely
because the normal lead time necessary for World Bank project
funding is three to four years from the date of request by the
host country with documented establishment of priority for the
project by the country's central government. Such a long lead
time seems to be quite out of reason for the project at hand.

The U.S. Export-Import Bank is a more likely source of funds
for this project. It currently offers loans at 7.4% in India and
the loan officer for India says they are interested in trying to
do more business there. Officials at AIDC tell us they feel that
approval of this project by the central government of India is
almost certain. They also tell us that such approval carries an
almost automatic assurance that a borrower will be allowed to
convert Rupees into hard currency as may be necessary to service
foreign loans. It is only a short step from there to having the
Government of India guarantee repavment of loans which have been
guaranteed in turn by the Government of Assam. Such guarantees
are routinely required by the Eximbank. Another factor favoring
Eximbank financing is that its current interest rate is
considerably less than that now asked by the World Bank which
makes it more attractive to the borrower.

There also may be private banks which wish to participate in
the financing of these process units in Assam.

14
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VIII. Recommendations

This project is almost certain to proceed to construction
and operation if a feasibility study shows it to be viable.
The probability is high that the project will prove to be viable
if a study is performed. A likely value for the exports to be
generated from the United States by the construction of this
project, 1if the feasibility study for this project is performed
by a U.S. contractor, is $60 million. The estimated cost for the
feasibility study, with a tight budget, is $500,000. The
resultant multiplier of 120 is very favorable by the usual TDP
guidelines. If one considers the future potential for follow-on
exports to Assam as the petrochemical industry in Assam grows
from the nucleus to be created by this proposed petrochemical
complex, the motivation for funding this feasibility study
becomes even more compelling.

All of the products from this proposed complex are expected
by definition to be utilized in the northeastern portion of
India. No overseas shipments are anticipated to be made from
this first facility. Hard currency would be generated by import
substitution and by upgrading the value of products now exported
such as by improving the packaging of tea.

It is recommended that the Trade and Development Program
should support the feasibility study, described in this report,
which has been requested by the Assam Industrial Development
Corporaticn, Limited, an undertaking of the Government of Assam.
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UNITED STATES TRADE AND DEVELOPMENT PROGRAM

NATURAL GAS FRACTIONATION AND OLEFINS PROJECT FEASIBILITY STUDY

DRAFT INVITATICN TO BID

Assam Industrial i'‘evelopment Corporation
Mr. N. Buragohain, Managing Director
R.G. Barua Road, Guwahati - 781 024
Assam, India

Telex: 02 35210.AIDCORP

Cable: UDYOG

Telephone: 87731/87732

R - Assam Natural Gas Fractionation and Olefins Project. The
Assam Industrial Development Corporation (AIDC), an undertaking
of the Government of Assam, India, invites submission of
qualification data from interested U.S. firms and/or joint
ventures of U.S. firms that are cualified on the basis of past
experience and performance to carry out a feasibility study on a
natural gas fractionation and ulefins project.

The project will involve facilities for cryogenic
fractionation of natural gas, cracking of recovered hydrocarbons
to olefins, and processing of the olefins to manufacture
derivative chemicals. The fractionation unit is to process
about 4 million standard cubic meters per day (MMscm/d) of
natural gas to recover about 144,000 tonnes per year (t/y)
ethane, about 69,000 t/y propane and about 34,000 t/y butanes and
heavier hydrocarbons. The ethane and most of the propane are to
be cracked to ethylene and propylene with heavier hydrocarbons
possibly returned to an existing LPG bottling plant. Derivative
products, to be selected by a market study, are to be
manufactured in four downstream process units.

The work program for the study will include the following
elements: (1) A market study will be performed by an Indian
contractor based in Assam and funded by AIDC under the direction
and guidance of the U.S. contractor. (2) Ethylene and propylene
derivative products which can be manufactured in not more than
four process units and that are marketable in quantities
corresponding to the available feed stocks for the cracking plant
are to be selected based upon that market study. (3) Preliminary
designs are to be prepared for the gas fractionation, cracking,
olefins recovery, and downstream process units and for their
associated utilities and offsites. (4) A technical and economic
feasibility study is to be prepared for all of the facilities
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described above with each of the downstream process units
separately described and analyzed together with its associated
utilities and offsites. (5) A draft report and a final report
are to be prepared and submitted which contain sufficient
information for the Government of Assam and others to form
rational bases for decisions. It is anticipated that the study
will be completed in approximately 6 months. All documents and
presentations are to be prepared in English. The U.S. contractor
will be paid in U.S. dollars from a $ 500,000 grant to the Assam
Industrial Deveicpment Corporation from the U.S. Trade and
Development Program (TDP), International Development Ccoperation
Agency. No portion of the study may be subcontracted to a non-
u.s. firm,

Selection for the contract covering this study will be
carried out by AIDC in accordarce with a two-step process.
First, interested firms should submit qualification materials to
AIDC at the above address in Assam, India. Those qualification
materials should demonstrate experience and technical competence
in comparable work, professional qualifications of personnel
proposed to be assigned to the work, organizational knowledge of
and experience in applicable technology, and familiarity with the
type of construction work involved under conditions similar to
those found in Assam. The qualification materials must be
received by AIDC in Guwahati within 30 days after the date of
publication of this notice.

After receiving the qualification materials, AIDC will
evaluate them and prepare a list of highly qualified firms bascd
upon the following evaluation and selection criteria:
(a) experience and technical competence in comparable work;
(b) professional quality of proposed personnel; (c) knowledge and
experience in application of appropriate technological
procedures and techniques; and (d) familiarity with similar work
under similar conditions with preference given to such
familiarity in India.

Highly qualified firms will be notified and will be provided
with a more detailed statement of work. They will then have six
weeks from notification to prepare and submit a detailed proposal
to AIDC. The highly qualified firms will then be ranked by AIDC
on the basis of the four criterias listed above and their
proposals. Contract negotiations with the highest ranked firm
will commence promptly on completion of the ranking.

AIDC reserves the right to reject all proposals and reserves
the right to contract with the selected firm for subsequent work
related to the project. Firms agree by their response to this
announcement to abide by the procedures established for this
procurement. '



NEICLANDUWY OF UTIDERSTANDING

Feasiitility Studv .ork Procram for
Natural Gas Sepdration ¢ Cracker Plants
anz wovnstream Process Units

The Acsam Industrial Development Corporation
Lte. (~IJC) an undertakinc of the Government of the
State of ‘esam, India, ha:z reourcted tiie Tra—e and
Uevelopment lrogram (TDF) of the United States Govern-
nent to nrovides fundina for & feasibtility study on the
separetion angd utilization of nzturel gas produced in
~ssam., This memorandum sets forth an aagreement on
the following vorkpro-ram for the feasibility study
vhich ie based upon an understanding between the TUF
Projiect Definition Team and other parties to thie
document as set forth below, All parties to this agreea-
ment undersiand that the present Memorandum of Under-
standinc is an unofficiel acreement, A final acreement
on the Assam Natural Css Separation and Cracker Plant
Project and on the work program must be negotiated by
TDP officials and by officials of AIDC and approved
by the governments.

The State of Ascam now produces some 5.5 mill-
ion standard cubic meters per day of natural oas,
kuch, if not all, of thic ic co~produced with some
€ to 6.5 million tonnes per ycar of oil., Gae vells have
been diccovered but are for the moct rert held in
reserve, About 40 per cent of the accociated natural
gas now produced ac a by-product of current oil nro-
duction is consumed usefully, O0il production in ~esam
ie expected to increase during the balance of this
century and the production of acsociated gas ie expec-
ted to rise correcnmondincly to 9 or 1¢ million stancard
cubic meterc per day.

The Governmerit of the State of «~csam is intent
that their verv high cuality natural cac resources
snovle be uced efficiently for inductri-l »urpoces
rathcr then flered ac 2t th: present time. This car
could be used effecctively ac the base for 2 Fetroche-
mical Inductry in Assam. + first step towarde
creating such an industry would be to extract the
ethane from & portion of the aveilable natural gas,
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to manufacture ethylene from that ethazne in a cracking
plant, then to convert the ethylene to selected useful
prodicts in downstream plants.

About 2.6 million SC M/D of asccciated natural
ges ie¢ now cathered by 0il India itd. (OIL) near
Duliajan &nd processed to separate licuified petroleum
gases (LPC), for cookinc and space heating uses. The
portion of this gas remmaining after removal of LPGC
is now utilised as ammoniz feed stock by Hindustan
Fertilizer Corporation and as fuel by the Namrup Ther-
mal Power Cltation, by the Assam Gas Company grid for
Tea processinc and by OIL for internal reguirements.
An additional 1.0 million SCM/D will be ccllected by
the Oil and Natural Gas Commission (ONGC) within the
next two years at Kathalguri, about 15 Km from Duliajan,
for use as fuel for gas turbine driven electric gene-~
rators. The fuel gas remaining after removal of LPG
by OIL plus the gas gathered by ONGC is expected to
contain approximately 131,000 tonnes/year of ethane
(C2), 62,500 t/y propane (C3) and 31,500 t/y butane
(C4) in addition to the fuel value of the Nethane.
These apparently commercial quantities of valuable
chiemical hydrocarbons could be readily recovered in a
single procecsing facility.

The undersigned parties to this Memorandum of
Understanding agree as follows regarding a Feasibility
Study for a Petrocherical Plant to utilize thece
hydrocarbons. The feasibility study chzll include
both market studies and procere units to recover the
ethane and the propane &and heavier hydrocarbons, to
convert the ethane to ethylene, to convert the ethylene
to one or more useful products and to recycle the
preopane and heavier hydrocarbens to the OIL LPG Stream
or other products, The overall fearibility study wvill
be directed and performed by a United Statecs Contractor
to be funded by a TDP grant. Detailed work on Markei-
ing studies involving Supply and Demand within India
will be performed by an Indian Consulting Firm funded
by the Government of Assam but working under the direc-
tion and guidance of the U.S.Contractor.

The Merketing Study portion of the Feasibility
study will include a Survey of all products which
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micht reasonably be derived from ethylene such as
ethvlene oxide, c¢lycol, amines, polyethylenes, pclyvinyl
chlorides ans the like. An initial product slate vill
be selected barced upon mocst favourabl: returns anc

vl.ich vould reouire not more than four procecs unite
downeiream of the ethylene plant, Het market demands
and prices vill be established for each potential
product.

The fearibility study contractor vill prenare
preliminery desiane and flow diacrams for the ethene
and heavier recovery an: separation procecs unit, the
ethane to ethylene crackinc and associated processing
unit an¢ for the four downstream processing units
sclected during the marketing study phase of work. The
contractor will pr~ are Technical end Economic Analyses
of each Process unit including narrative descriptions,
ecctimates of canitel and operating costs, sensitivity
analysec for economically important variable: and
proforma cash flow tables to demonstrate investment
timing requirements and the returns on investments,
Risks and costs will be discussed by contractor.
Requirements for additional raw materiale, cuitability
of available raw materials and requirements for utili-
ties cuch as electricity, fuel,water and steam will
be anelyzed,

It is agreed thst the feasibility study report
will include the following technical informetion and
analyses:-

A plot plan will shov the lay out of process
units and lajor equipment items within each unit.

Preliminary type process flow diagrams will be
included showing principal eouipment items, major
vzlves and key instrumentation.

A narrative procecs decscription of each process
unit.

L list of meior ecuipment itemc choving annroxi-
méte eizee and including a description of any epecial
materiale of construction,

Liste of utilities concumptions.

Descrintion of cuantities and curlitiers of

products,
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Estimates of labour required for operation and
maintenance. ‘

List of equipment and materials expected to be
procured offshore.

Descriptione or texts of any guarantees offered
by process licensors.

Description of any process sources of air or
water pollution.

It is agreed that the following economic and
financial feasibllity information will be included in
contractor's report for each of the process units:

Estimate of dircct investment costs by sub-
ditision of each process unit.

Ectimates of indirect investment cost including
the following:~-

1. Engincering

2. Expatriates at site

3. Construction Expense

4, Contractor fees

5. uontingency

6. Licensing fees

7. Start-up costs

8. Interest during construction

9. Working Capital

10, Estimates of consumption rates; and
cost of raw-materials, utilities and labour.
11, Overhead costs

t+ Guwahati, Assam October 1, 1986

W o ek

.‘x *( .
CONSULTANT TO TDP, USA MANAGING TOR
ASSW TAL DEVELOPMENT
PORATION LTD.

( ( {1 (/‘/Z} \Jk_’/’\/(/"’\

(San31t Gupta)

Senior Commercial Advisor

- American Consulate General,
Calcutta.

oty b- Migona, ,
(Shri P.K.Bhuyad
Director

Assam Industrial Dev.

Corpcration Ltd,
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ANNEX C

LIST OF PARTICIPANTS AT CALCUTTA AND GUWAHATI MEETINGS

At the Consulate General of the United States in Calcutta on

Mr.,

Mr.

Mr.

Monday, September 29, and friday, October 3,1986:
Walker Diamanti, Consul General of the United States
James F. Cole, Economic/Commercial Officer

Sanjit Gupta, Senior Commercial Advisor

At the Assam Industrial Development Corporation, in Guwahati,

Mr.

Mr.,

Mr .,

Mr.

Mr.

Mr,

Mr .,

Assam, during the week of September 29, 1986,
and at Government House, Guwahati, October 1, 1986:

N. Buragohain, Managing Director, AIDC

P.K. Bhuyan, a Director of AIDC and Managing Director,
Eastern Steel & Alloys Co., Ltd., Guwahati

Das, head of technical staff at AIDC
Gushami, engineer on AIDC staff

Basanta Kumar Dowerah, managing Partner,
Dowerah & Associates, Guwahati

J.P. Rajkhowa, Commissioner of Industries,
Indian Administrative Service, Guwahati

Digen Bora, Minister of Industry, Guwahati
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ANNEX D
DISCUSSION NOTES RECORDED BY AIDC

3/9/86

SALIENT FEATURE OF DISCUSSION
WITH MR. F.S5. CHALMERS &
MR, S. GUPTA

The question of setting up a Gas Fractionalisation
Plant to extract ethane and other heavier hydic~
carbons from the natural gas of the oil fields of

0ll India Litde and ONGC in Upper Assem wase di scussed.

The guneral dlscussion, prima facie, sudject to
detalled technical and marketing study seems to
indicate a feasible project. In this regard,

Mr. Chalmers' viewe are tampe:sd with caution, Hs
18 wf the opinion that the 1st phase of the project
ghould not be too ambtltious. The 1st phase should
bs of a slze from which future expansion can take
place. Minimum level for such an unit may be
70,000 to 1,50,000 tonnes of ethylens/annum,

The above concept fits in nicely to the concept of
extracting ethane (64 of So) and other heavier
liydro~carbons of the natural gas now belng collected
a single point for uitilisation by OIL for HFC,Nanrup
Themal ,etoc. The quantum of this gas 1s around 2.6

m/m 3/da,v.

Al so, 1m/m3/dmr gas will be collected at one point
in Kathalgurl to gonerate 280 m watt of electrical
power.

So, & total of (2.6+1.0) = 3.6m/m>/day of gas is
readily avallable for ethane extraction.

This should yleld over 1,00,000 tonnes of ethylene/
annum - enough to start the first phase of the
project, '

ocontd, e2¢0 e
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2nd Phase of the Project can be based on gas now being
flared um,

n the face of it such a project will cost 400 -« 500
Crores spread ovar a period of eay 4/5 years.

The above concept has a great advantage because the gas
18 already avallable collected at ome point and already
utili sed.,

Only one component namely ethane (and heavier hydro-
carbons) will bs taken out from this gas,

(Taking out of 6%-7% ethane will not effeot the present
utilisation of the gas by EFC, Namrup Themal Plant, eto.
The new power gensration Unit at Kathalgurli envisages
use of lean zas only. Also, the expansion units of HPC
i8 based on lean gas).

TIP will have to underiaks a detailed feasibllity study
based on gas composition ae available and all other
relevant data, Also, & Markest Survey will have to be
undertaken bassd on TIP's guidelines for the use of

the fini shed product of the project,

Also, simultansously, the Goverrment of India should be
noved for necessary olearance to extract ethane component
(6% to 74), from the gas now being collected at a single
point by OIL for utiligation, Also, from the gas to be
utili sed in the Kathalgurli electric generation project.

e



ANNEX E
ARIDC's SITUATION ANALYSIS

CIL, 3AS, F3TRCCHBMTCALS AYD RELATZD FIELDS

01l reeources including natural ¢as must form a major bamie towurds

incustrial and economic growth of the State. Prorer utilisation of
the se recources can bring about an imediate transfomation to the
quality of living in this region. Cheap and suatained power £ rom
588 barced eleoctric generating unitg can oren up posribilitieg for
effective irrization facilitics all over the State bringing about

an atricultural revolution. Medium and snall eector industries can
come wp in a btig way from the downstream petrochemical products
baszd primarily on gas and nantha. Spinning and weaving ocomplexes
based on yarn from polyester etaple fibre, all over the State can
form a backbone for econcmic upliftment of the State. 1In this
contert and fn th: contaxl of article 7 of the Ascam Accord, proper
safeguarcs asainet wartage and exploitation of oil resources speolally
of naturel gas to the detriment of the State, muet be ensured in the
national as well as regional interest. Towards this, the following
18 guz-ested

-

1. Rezarding Natural 3as of the 0il Flelde of Upper Assam

Natural zas 1s referred %o as assoclated gas when it is produced
alonzwith 011, The present generation of assoolated gas as available

from various sources is as below 3

Prom 0il Ingia Limited(OIL)

Total assoclated gas production : 4n/m>/day
Collected at a aingle pcint 3
for utilisation t 2.6m/m°/day
Flared t 1.4:ﬂ/m3/day
From 0.,N.5.C.

Totel assoclated gas production $ 1.7m/m3/day
Collected at a single ponint 3

for utiligation t 1m/m-/day
Flared s 0.7n/m°/day

Oontd. e2e s
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From the above, it is clear that the problem of proper
utilisation of the natural gas shnuld be viewed in two

dfferent 1lines

/ (a) Rerording gas which i1s collected at a elngle point
for utiliesation by CIL (2.€m/m)/d&y)

Petrochemic o) Ihie Zac 1s utilise2d now to fe0d the Hinduptan Fertili-

from ethane 0. corporation, Haarup, Nanrup Thermal Power Station,
the gas grid of Asram Gas Co., OIL's own requirements
etc.

The ethano component of this utilised zas should be
separated immediately for sstting up of a Petrochemical
complex based on Ethylens which is a bullding block for
various downstream items like HIPE, LIPE, etc. which can
be utilised by medium and mnall sector industries. Bthans
forms about 64.0f ti.a total zas oomponant;

T e e s o

(b) Regarding flared up gae alonpgwlith non-associated Gas,

Inmediate comprehensive plan must be initiated to collect
the flared up gas in one point. It is estimated that

about ﬂ/m3/day of flared up and non assoclated gas will be
avallable for utilieation., This gas then must be separated
into fractiones of 1 '

me thane C1(88-904 termed as lean gas)
v ethang C2 o7/
« provane C3
butane C4
cthars
Fower C1y 1.e.y methans should then be utilised for power gevaration,
gems ration as fertllizer feedstock and as an energy source. Govt. has

from lean gas. alrcady sanctioned gas based generating sets to be run on

methane to generate about 200 MW of power, Por this 1m/m3/dag
‘ of lean gas is alyeady reservad.

..0‘5..
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The balance remadnin ; lean cas of the natural gas
chould be utdiliced to senerate an additional 300 Mw
of ndditional power. %as generating units for elect-
ricity have tremendoue acvantage as its project imple=-

| mentation period is th: shorlest amonzst power sencrating
projecte. Thor: units will be able to slve cheap and
surtalm ¢ avallabllity of power within a very short period
anc¢ thic ie the moet vitul ingr:dient for development
in asricuidltural and Indusirial fields.

Aalance mmadnin< lean gas after use for genorating of
power rhould be utilieed ag a feedstock for fertilizer
anG as n rource of enersy in the gas orid of Assam Gas
Co.
0 A Petrocheminl conplex should be planned which does not
%Sg;gzals require sophicticrated industrial inf ragtructure and
which can wccelerats th: rrowth of emall and maior scale
industries bac:¢ dn it. In chooalng the =nd products
emaphasin should be siven to the consumer/industrial
requd rement of N.Z.i27ion so that 1it's end procuct can
cater to thess neede.

2. Proner utilisation ll'ntha from Guwahati Rwfinery =
}3' i.P'L'

s e s

(1) W¥L now sells adout 1,20,000 M.T, of S 1 ¥ lantha to

fertilizer Unite, This Naptha must be utilised for

“znzone procuction of 3eazene and its derivatives (Aromatic
Plunt Comnlex)., This will onen up pourcibilities for
retting up mediun  a1all seale indust-ics lilke

det:-zent indurtrice, pesticlden, plastics cte.

C ' Caadas



PET ohips
f rom BRPL

(11)

1 4 1

The odglinal product pattern of BRPL do not
encourage mediun/emall sector industries.
Even now BRPL should change 1ts procuct
composltion within feasible 1limits and should
produce Polyester chips (PET chips) alongwith
Polyester Staple Fibre which is its maln
products component, Production of PET chips
from the available polymer will make unite

" 1ike Polyester Filament Yarn viable.

3. New Refincry as per Assam Acocord

40 Sale

Ascam 0il Division's pronosed expansion

proposal incorporating Ngptha Cracker Unit.

The New Refin:ry should incorxrporate a proper
Petrochemicul range of products with Naptha
Cracking facilities which only can bring

about a rapid industrial and entrepreneurial
growth to the region.

Assam 011 Division's proposed expansion
incorporates a Naptha cracker to produce
Ethylene, Propylene etc. which are the
building blocks for establishment of emall,
mediun & large sectore of industries. Tnle
expansion is in the interest of the state
because of its proposed range of products
and need to be supported.

of! Petroleum Products within the State

The eselling point of all petroleum product
must be within the State of Assam before it
is distributed to arcgs outeide the state
using the existing retwork system. Necessary
steps in this diraction need to be taken
immediately. The State in losing over

contd. -5. .
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100 crore in the form of Sales Tax annually, which 1is

lts legitimater due. If necessary, a tank fam should
be set up near Bongaigaon for this purporne.

Time Limit ¢

A Unme veriod of 2 years must be fixed within which reriod
flarinm of zas need to be stopped by utilising the gas
primarily for power generation and other forms of energy
requirenents. The Petrochemical Complexes which needs
longer Implementation period can be commlssloned as and
when they are ready.

"

Pricing Policy of Gas & NGL

A long tem pricing policy of Gas and Natural Gas Liquid'
should be fixed immediately by the Petroleum Mini stry
kecping in view long term development of this region.
(Mixture of propeane and hizher hydrocarbons is nomally
referred as Natural Gas Liquid).
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1,  INTRODUCTION

hesam is endowed with reserves of crude
petroleum oil and associated &s well es free naturcl
gas, These reserves are being worked by 0il India
Limitec (OIL) and 0il & Natural Gas Commission
(ONGC), both Government of India undertakings. Assam
alsc hes three refincries for processing of crude oil
located <t Digboi, Guwahati and Bongtigaon. It further
hi& « small petrochemical camplex ut Bongaigaon
linked to the rcfinery. OIL is recovering LPG {Butane-
Propune mix) w«nd Natural Ges licuids from the @ssoe-
ciated neturel g-s &t Duliajen, Assum thus hes o
number of petroleum besed organic feed stocks availa-
ble within the Stete uwhich could be further gain-
fully utilised.

Z, RVRILABILITY OF DIFFERENT FELD STOCKS

Assam is the pioneer state in-India in
producing crude oil indigenously., The first indigen-
ous oviscovery of the crude oil wes in Assam in 1867.
Since then more and more new oil fields are being
discovered and developed in the state. The tue cen-
tral sector undertakings namely 0il India Ltd.(OIL)
and 0il & Natural Gas Commission (ONGC) are operat-
ing in the state for exploratien, production and
transportation of crude oil, In the process of carry-
ing out their business of oil exploration & pro-
duction the UIL and ONGC have strucked substantial
reserves of natural gas. The natural gas are found
in two forms i.e. hssociated and free gas., The free
gas is founo in gas reserve and &s such could be
tapped for use as and when recuired, The associated
gas nn the otherhand is found alonguith.the crude

C’)ntdnlion



oil in the wells. The production of associated gas
cannot be controlled without affecting the produce~
tion of crude »il.

2.1  AVRILABILITY OF FREE_GhS

The estimated free gns reserves in Kssam
are around 24000 Million standard cubic metre
(MMSCM) . Almost the entire quentity of these reser-
ves is in the oil fields of 0il India Ltd, This
reserves, it is estimated could sustain an average
production of about 3.3 MMSCML and 2.2 MMSCML for
20 and 30 years respectively,

242 hURILKBILITY OF ARSSOCIKTLD GhS

) WO The associated ges is dissolved in crude
and is freed when crude is produced arna pressufe is
released, basea on the present tverage ges ta 0il
ratio (GOR), there is lerge resources of associated
gus in hssam, With the corresponding increase in
0il production, the ussociated gus production would
rise prepertionustely. The present totul production
of associated gcs in hssam from UlL «nd ONGC fields
is ¢round 5 to 5.5 MMSCMD. The tuble below indicates
the plan for production of associated gas by OIL and
ONGC.

| OIL + ONGC
Yeor '000 SCMU(hvgy.)
198485 5832
1985-86 5844
1986-87 5678
1987-88 5398

Contd.....



Yeur ' 0IL + ONGC
000 SCMU(Avg.)
198889 5154
1989-90 5061
1990-91 5006
1991-92 4966
1992-93 4907
1993-94 4841

Under the accelereted gprogramme mede in
1981, OIL would retein its production of cruce 2t
¢bout 3 million tonnes per ennum wherees ONGC would
step up to 4-4.1 million tonnes per annum from the
present production rcte of 2.2 million tonnes per
ennum. Accoruing to the zccelesrated plun of 1981,
the production of associcted gas in Assem both by
CIL und ONGC “ill 2000 KD will be as below 3

Likely ussociuted g.s production,1000 SCMD

Gross ) Loss  Net
1

1984-85 4594 134 4460 1525 153 1372
1985-86 4547 144 4430 1601 160 1441
1986-87 4385 144 4241 1597 160 1437
1987-~-88 4082 125 39587 1601 160 1441
1988-89 3832 124 3708 1607 167 1446
1989-90 3742 134 3608 - 1614 102 1453
1990-91 3677 132 3545 1628 162 14061
1991-92 3597 102 3495 1634 163 1471
1992-93 3533 106 3427 1644 164 1480

Contdesss
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Yeer Gross | Loss
1

1993-94 3457 105 3352 1654 165 1489
1994-95 3373 108 3271 1664 16A 1498
1995-96 3321 106 3215 1675 168 1807
1996-97 3339 107 3232 1679 168 1511
1997-98 3346 107 3234 1683 168 1515
1998-99 3411 100 331 1685 169 1516
1999-2000 3508 80 3428 1685 169 1516

hccording to the report by ges task force,
0il Industry Development Bourd, Deptt. of Petroleum,
Ministry of Energy, New Delhi the prognosticuted gus
zvuilability for both BIL and ONGC are reproduced
below @

GRS AVAILABILITY (PROGNOSICHTION)

0. I. L.

Y T s ———

Yeer ! hesocicted Ges ) Free Gas § Total Ges

1 — | S et o s o v s e Sot—
1983-84 4.1 - 4.10
1984-85 4,45 - 4,46
198586 4.46 - 4 .45
1986-87 4,46 - 4,46
1987-88 4,46 3.0 7.46
1988-89 4.4% 3.0 7.46
198990 4,46 3.0 7.45
1990-91 4,46 3.0 7.46
1991-92 4.46 3.0 7.48
1992-93 4 .46 3.0 7.46
199394 4,46 3.0 7.46
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Year E Associcted Ges g Free Gasg Trtel Ges
199495 4.46 3.0 7.4R
199596 4,46 3.0 7.46
1996.-97 4,46 3.0 7.46
1997-98 4.46 3.0 7.46
1998-99 4,46 3.0 7.46
1999-2000 4.46 3.0 7.46

GRS VA ILABILITY (PROGNOSTICHTION)
0. N. G. C.
'MMEMD!
A | |
Yeer | Associcted Ges | Free Ges | Totel Ges
| i S -—— ) = — o
1983-84 1.27 0.14 1.41
1984 -85 1.56 0.14 1.70
1985-86 1.68 0.15 1.83
1986-87 1.76 0.16 1.92
1987-68 1.92 0.18 2.10
1988-89 2.12 0.20 2.32
1989-9Q 2.37 0.22 7 .59
1990-91 2.38 0.25 2.63
1991-92 2.40 0.29 2.69
1992-93 2 45 0.33 1.78
199394 2.53 0.23 2.86
1994-95 2.60 0.34 2.94
1995-96 2.62 0.34 2.94
1996-97 2.62 0.34 2.96
1997-98 2.74 0.35 3.09
1998-99 2.76 0.35 3.11
1999-2000 2.79 0.35 3.14

Contd.s.s



3. PRESENT UTILISATION OF GhS

The utilizotion of gas in our country his
e¢lueys lagged behind its production thus resulting in
flering of lurge guuntities of this menrencuwuble
source of energy. In hssem the flaering of gus hus been
necessiteted beceuse of the luck of infrustructure,
es well «s the fect thot the present consumers huvu
not mede their commitments &nd new enterprises where

the ges could be wtilised have not come up.

3.1 The external utiliswtion of g.s in Assam
igs meinly fo:r fertilizer production by Hindusten
Fertilizer Corporation Ltd.(KFCL), Pcuer generction
by Stete tlectricity Board (hSEB), production of
methenol etc. by hssam Petrochemicels Ltd. (AfL) &nd
&s & fuel for tee gurdens. The intermal utilisation
of this gus by the 0il India and ONGC is for powcr
generction, gus injections wnd shrinkcge in LFG
extrection by 0il India's LPC Plint, The aver«ge
utilisation of the ges by «ll these Lgencies put to-
gether comes to wbout 40p of the total production. At
present <bout 2.5 MMACMD of gus is being flarwed in
Rssum,

3,2 Besides the prosent tbove utilisation
fucilities, Goverrment of Assem through KAssam Indus-
trizl Development Corporution is yoing «heaud with
@nother scheme besed on Nitural gus - Methenol
expansion project of hssum Petrochemicels Ltd.(nFL).
This project is e¢imed to produce 100 M.T. Methanol
per dey, The consumption of gis by the project will
be 0.1 million metre cube pér daoy. The project is

in the edvience stuge of implementation end cccoroing

Contdeeese
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to the latest'estimute, the cost will be around

Rs 030|75 CrOrec,

3.3 The Government of Assum is ulso examining
the feesibility of establishment of Sponge-Iron
Frnject based on the letest technelogy using Natural

Gus,

3.4 hssam Gas Company (Ah Govt. of hssum
undertaking) hes plenned to set up 10 Ges grids,out
of which 3 Ges Grids ere proposed to be completed
during the 7th plan.

4, AVAILABILITY OF OTHER PETROLEUM FEEDS TOCKS

At present there are three refineries in
Assam. The present cepacities of the refineries cre
&8 follows :.
Capacity
1. Digboi Refinery 0.51 million tonnes/unnum
of crudse

2, Guuhati Refinery 0.85 million tonnes/annum
of crude

3. Bongsiguon Refinery 1.00 million tonnes/annum
of crude

The Digboi and Gauhati Refinery produce
conventionel petroleum products. The other products
like neptha, aromex end petroleum coke ere &lrecdy
committed to various consumers. The Bongeigion Refi-
nery besides producing conventionul petroleum
products also huve the fecilities of & petrochemicel
plant. The basic ¢im of thié petrochemiceal plent is
to produce xylene.

Contd-...l ]
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The Petrochemiccl plunt of bRFL will
busicwlly produce p=xylene which will be used in the
production of LMT. from DMT,Polyecster Staple Fibre
(PSF) will be menufectured in ¢ sepurete plant by
bkFL. The production of DMT by bRFL will be 45,000
MT per yecr. Out of this quentity 31,003 MT will be
consumed by BRFL for menufecture of PSF, The surplus
guantity of 14,000 MT per <nnum will be avcilatle
for processing for other purposes. In the proceses of
production of p-xylene, & quantity of 6,600 MT
of o-xylene will elso be @available for further proce-

£sing.

At present the maximum @vwilability of naptha
@t Bongtiguon including supply from Geuhuti Refinery
is «round 2,00,000 tonnes per annum of which about
50,000 TPY {110-140°C cut) is going to petrochemical
plent of BRPL for processing. In eddition, &bout
30,000 TPY return naptha is cveilable from petroche-
mical plent of BRPL a«fter extruction of xylenes, hs
such the net napthe cvailable for scle from Bongui-
guaon is meximum of & round 1,80,000 tonnes per yeor.
At present this is beinyg sold as fertilizer fewd
stock to plent situcted outside Assem, The 60-110°C
cut ncpthe eveilable from the bongaigunn including
light reformete fraom cetelytic reformer would be
&bout 1,00,008 TFY. This is one of the m&jor aviil=-
¢ble petroleum feed stocks from Bongeigzon refinery
which could be put to geinful utilizetion for

producing high v&lue petrochemical intermediates,

9. PRESENT UTILIZATION PLAN OF
DIFFERENT PETROLEUM FEEDS TOCKS

For the proper utilization of various
available petroleum feedstocks mentioned abovs, the

Contdesecase
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State Govt, has already taken up the following
projects,

&

(i)~ Spinning Mills for
utilization of PSF

There are thres Spinning Mills coming up
in the State Sector with total Srindlege of about
50,000 (fFirst phase) to produce polyester and palyes-
ter hlended yarn. Further, another 3 spinning mills
are coming up in the Co-operativs Sector, which will
also consume a sizeable guantity of PSF from BREL,
Rll the State Sector Spinning Mills are in the field
implementation stage and will be commissioned by
1986.

(ii) Polyester Film Project for
utilization of surplus DMT

Government of India had granted a Letter
of Intent to Assam Industrial Development Lorporation
for setting up a 2000 MTA Polyester Film Plant. The
project is pruposed to Le set up in the joint sector
and the joint sector collaborator has been finalised.
Selection of Know-Hcw and detailed engineering con-
sultant is in progress, The project is estimated to
cost about Fs,20 crores,

(iii) Polyester Filament Yarn Project
for utilization of surplus DMT

Lith a view to processing all the avaji=-
lable DMT within the state, the Government of Assam
had proposed to set up a Polyester Filament Yarn
project, The project is ideal from the point of visw
of meeting the requirement of yarn by the handloom

Contd....--
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weavers., The Government of Assam is going ahead
with the development of Textile Sector in the
State based on PSF from BRPL. This project is con-
sidered as a part of the total Textile progremmes
for the state.

hssam Industrial Development Corporation
has already applied to the Ministry of Industrial
development for grant of a Lettero of Intent for &
10,000 TPh Folyester Filement Yarn Project.

(iv) Phthalic Anhydride Project for
utilization of O-xylens

The availability of O-xylene from BRPL
would be around 6,600 TPh, The Task Force on BRPL
had recommended for setting up a Phthalic Anhydride
Project based on U-xylene aveileble from BRPL.

Assam Industrial Development Corporation
Ltd. took steps for implementation of this project.
An application for approvel of the foreign collabora-
tion with M/s Lurgi,west Germany was submitted to
Government of India,. The decision of the Government
is awaited.

6. NEw FROJECTS PROPOSED BRSED ON GAS
AND OTHER PETROLEUM FEED STOCKS

The availability position of gus feed
stocks reveals that there is large surplus of gas in
Assam., The ideal proposition to utilize this gas

would be to put up fecilities fcr production of high

Contdecesss
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value petrochemicals, Since the eveilability of
naptha -~ the treditional feedstock is restricted
because of non &vailability of crude easily, it
could be in the interest of the natinn to estab-
lish @ petrochemicel complex based on associated

and non assocliated gas from the oill fields af
hssam, The ges price is 2 to 3 times cheaper for the
sume calofific vclue, than oil., Thus natural gés
offers itself as one of the most saught after feed
stocks for menufacture of petrochemicals, Moreover,
project cost of & gas cracker is much lower than a
petrochemical crecker baesed on naptha or gas oil,
The global trends, therefore, is to build petroche-
micals plents based on gaseous feed stocks wherever
such feed stock ere sasily «nd abundantly avwilable,
The utilizetion of surplus hssam Gas is therefore,
proposed by setting up & Gis Fractioneticn-cum=-

Separation Complex.

6,17 GhS FRACTIONATION CUM SEFARATICN COMELEX

The project is proposed to separute the
veérious fractions of the ges first end then to
separate these components to oblain the basic petro-
chemical building blocks like ethylene, propylene
& Ca-mix. These building blocks are the primary
starting raumaterial for various petrochemical end
products such as Ethylene oxide/glycol,PVC,HDPE,
LOPE,LLDPE, 2 ethyl hexanol, styrene etc. Consider-
ing the demand supply pcsiticn of these end products,
the availability of gas, price of gas, economic capi.=-
cities, it is proposed to establish the following
fecilities.,

Contdeeeseo
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Capacity : To process 4 MMSCM™: of gas in
the ge<s separaticn cum cracking
comp lex.

Product : Ethylene - 3,30,000-3,45000 tpy

Propylens - 35,000~ 45,000 tpy
Ca-mix - 21,000~ 24,000 tpy

6.2 hROMATICS COMPLEX

hs regards to availability of petroleum
fesd stocks from BRPL, there is not much scope for
establishing economic capacities of sither fertilizer
complex or napthu cracker beczuse of limited quantity.
On the othsrhand, the hssam naptha is found to be
rich in sromatics. The limited quantity of 1,00,000
TPY (60-110°C cut) nuptha from BRPL could be utilized
for extraction of aromatics like Benzene, Toulene and
proauction of ethyl benzene,

The project is envisaged to extract the
main eromatics tenzene and Toulene, Besides these the
complex will have the fecility for groduction of
ethyl benzene by intensive frectionation of reformed
sfream from the xylene recovery plant of ERFL. Con-
sidering the demand supply gus, availability of
feedstock, minimum economic cepacity, the project will
have th: following facilities 3

Capacity
(a) Benzens - 35,000 tpy
(b) Toulene - 5,000 "

(c) Ethyl benzene - 10,000 "

Contdeseos
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OTHER DETWILS NF THE PROJECTS IN BRIEF

GAS FRACTIONATION CUM

SEPARATION COMELEX

Estimated project
cost

Process technology

Utilities

Manpower

tstimated Return
on Investment

AROMATIC COMPLEX

Estimated project
cost

Process technology

Utilities

Manpower

Estimated Return
on Investment

Rs, 500 crores

The latest coryogenic se-
paration technique is
proposed to be adopted
for separation of the
various components of the
gas and catalytic cracke
ing process for the gas
cracker,

12 M,
6000 M°/day

Power -

Water -
2000 Nos.
26n (Before tax)

Rs. 50 crores

Catalytic reforming
process, Hydro-dealkyla-
tion process will be used
to convert toulsne into
benzens.
Puuer - 1,50,000 k.w.
= 1,5 M.UW.

3,25,0000 N3
50,000 tonnes

Water -
Steam -

BCO Nos,

27%» (Before tax)

Contdeese
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8. USES OF THE PRODLCTS FROM
THE ABUVE TwQ PROJECTS

8.1 The main products - Ethylene, propylens
and C, mix from the Gas Frectionation and Cracking
Complex are besicelly considered as primary building
blocks for @ host of end petrochemicals. These build-
ings blocks could be used as starting rau-materials
for setting up maenufacturing facilities for High
Density polyethylene (HDPE), Low Density Polyethylene
(LDPE), Ethylene oxide, PVC, Styrene etcj hcetal-
dehyde, Cumene, Isopropanol, Propylene oxidse, Rcry-
lonitrile, Isoprene etc; and Butanol, Butadiene,

Isoprene, hmyl alcohol etc.

8.2 From the products of the proposed Aromatics
Complex, & number of Benzens and Toulene based Chemi-
cal industries would be possible to set up. The impor-
tunt and the feasible amongst them are Linmeer Alkyl
Benzene, Nitpo-Benzens, Maleic Anhydride, EHC, Toulene
Di-Isocynate, Ethyle Benzene, Styrene and Polystyrene.

The enclosed charts at Anpexure I & hnnex-
ure 11 illustrate the verious petrochemical products
that could be obteined from & Gas Cracker and Aromatic

Complex respectively,

9. DOWN STHEAM PROJECTS POSSIBILITIES

From the above, it will be seen that the
two proposed projects, will basically praoduce the
intermediate chemicals based on which a number of
second and third generation of petro. nemicals products
could be set up in medium scale. A bfief detuils of
possible down-stream projects which could be set up

Contdeceeee
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yased on the products from the GRS CRACKING COMPLEX
'nd RROMATIC COMPLEX &re enclosed @t Annexure III and
vanexure [V . The above down-streams projects have
seen identified considering the factors such ds
iemand - supply position, avuilability of basic rauw
raterials, economics of scale etc. These Down Stream
drojects could either be combined with the respective

mather complex or could be set up separtely.

9.1 OTHER INDUSTRIAL DEVELOPMENT POSSIBILITIES

with the setting up of these two complexes
and their Down-Stream Units, the state and the region

for thaet matter will open up @ neu market for capital
goods and equipgent. So fer, although the region s

associeted with a large share of industrial produc-
tion in the field of petroleum and hydrocirton proce-
ssing no projects for producing capitezl goods and
other engineering items have come Up. Quite & good
number of projects for menufécture of boiler items,
c.ntrolling/medsur ing instruments, tanks and vessals,
Towens and Heat Exchangers etc. waula be possible to
be set ups The state Government has planned to iden-
tify these projects once ths proposed GhS COMPLEX and
AROMATIC COMPLEX are cleared.

10.° RATIONRLITY OF SETTING UP OF THE PROPOSED
GAS COMPLEX WND AROMATICS COMPLEX

10.1 Inspite of the best efforts put in by
hoth the central and the State Government, the Stats
of Assam continues to remain as one of the indus-
trially backward stales in the country. h1ll the se-
venteen districts in the state are declared by thse
Government as industrially backward district. Out
of these, theoe districts fall under the category

Contdessase
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of 'No industry district!,

10.2 Traditionally, the industrial economic
development of the State is centred round the tea
and plywond industries in the private sector and
crude oil in the public (central) sector, Expansion
opportunities in the tea and plywood sectors hays
more or less reached a stage of saturation., The Stats
has, therefore, to look for other avajilable resources/
raw-materials fgr achieving the desired growth rate
in the industries sector, If the past experience
Could be taken as an indication, it has been obser-
ved that private Capital is very shy for making zny
meaningful investment in the State for various reae.
sons. The State Govt.on its part is Sparing no effor-
ts to attract private capi%al into the state in as
many diverged field on industrial activitiss as
possible, Therefore, in order to 9enerate a suitaple
cluture and climats for industrialisation, the state
Govt, it is Strongly felt, is to take s certain
measure of initiatijve by way investment in certain
core areas of industrial activities, The logical
steps in this direction would be to set up projects
based on the abundantly ayajlable Gas and other
petroleum feed stocks Wwithin the state,

10.3 The Lavraj Kumar Committes set up by the
Govt. of India alsg recommended the optimal utiliji-
zation of gas a&s fgllous i-

Methane (C1)/Lean 938 ~ Manufacture of Fertilizers,

C2-C3 - Gas Cracker fead stocks
for petrochemicals

CS—C4 - LPG as fyel

C5 + - blended with motor

‘gasoline,

Contdl.l..l
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10.4 hs stated earlier, petrochemical complex
based on gaseous hydrocarbon are cheaper than the
ones based on naptha or gas oil, hgain, hssam naptha
is rich in hromatics. Hence, the proposed Gas Complex
and hromatics Complex are the ideal choice in terms
of the best utilization of hssam natural gus and
other petroleum feed stocks from its refineries.

10.5 With the discovery of oil and ges, the
industrial scenario of the state of Gujrat has under -
gone a significént change. Recently, the state of
Maharestra is poised for reaping rich dividends
from the discoverv of oil and gas in Bombay High.
hlthough, hssam is the pionesr Stute in the country
so far s production of crude oil and gas is conc-
erned, much remeins to be aone for deriving full
berfefits out of these naturel resources so abungantly
found in the state.

11. SO0CI0-ECONOMIC dEWcFITS

The setting up of these two mother prnjecte
would open up avenues fdr establishment of @ good
number of chemical and other allied industries within
the region particularly plustics, pazints and solvent
based and engineering industries. Some of these units
could be taken up by the private enterprensurs in
medium sczle,

The estimuted employment generation by all
these project will be in the order of 5000-7000
persans., ’

Contd.-....
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The scving/ewrning of foreign exchange
woula be about ks.40 croures per annum.

The Task Force an utilization of GRPL
products set up by the Government of India has reco-
mmenoea for development of plastic industries in the
state. Once these two mother project — Ges Seperation
cum Cracking Complex a2nd hrometics Complex are set
up, the recquireo rew-materials for plestic based

industries will be eesily evejlable within the state.

12, PHRSEWISE RELQUIREMENT OF FUNCS
FOR THE nwBUVE TWO FROJECTS

he GhS SEPHRRTION CUM CRKHCKING COMELEX

Total Project Cost : 500 crores
Proposed Lebt/Equity ratio ¢ 2 : 1
Equity Capital : 167 crores
Term loan from
Financial Institution/
Banks H 333 crores

Requirement of Govt's equity

1985~46 H 15 crores
1986~87 H 60 "
198788 : 70 "
198889 : 22 "

B HROMARTIC CUMPLEX

Total Praject Cost 50 crores

Proposed Cebt/Equity ratio 1.5 5 1
Equity capital : 20 crores
Term loan from

Fimancicl Institution/

Banks 30 crares

Contdes....



kRequirement of Govt's equity :

1985-86
1986-87
1987-88
1988-89

L X [ T

Crores
1L

3
v,
7 1]
3

Total requirement far uhS and HAOMKLTIC

COMFLEX 1is

1985-86
1586-87
1967-88
1988-89

. [ 2 L 1)

18 crores
67 1
77 1
25 ™
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2.
2.1

2.2

3.

PROJ:'CT PROFILE - (1)

ETHYLENE OXIDE/ETHYLENE GLYCOL
USES

Ethylene oxide is used far making ethylene glycel for
manufacture of surfactants, ethanol amines and explosives,
Ethylene glycol is used for making polyester resins,
surfactants antifreeze, glycol ethers, expifsives etc.

PRCCESS

Ethylene Oxide

Ethylene oxide is prepared by vapour phase direct or
indirect oxidation of ethylene using as silver catalyst.
For oxidation either air or oxygen is used.

Ethviene Glycol

Ethylene glycol is produced by hydration of ethylene

oxide. Bthylene oxide and demineralised water are mixed
continuously in a hydrator at high temperature where various
ethylene glycols are formed. The products are concentra-
ted in an Evaporator and distilled in various distillations
columns and refiners to get MEG,DBEG and higher ethylene
glycols.

PRODUCTS

The products will be 18800 TPY of ethylene oxide of which
5000 TPY would be for merchant sale and balance for

capt ive use. The EGs formed will be 18000 TPY of MEG, 1900
TPY of DEG and 100 TPY of TEG.

The raw material required is ethylene. The total
requirement per annum would be 18200 TPY, In addition
about 185020 M3 of air would: be required., Utilities
requirement per tonne of ethylene glycol for the plant

will be as follows :-

Cooling water : 200 M3
Power : 420 KWH
Steam : 290 kg

contdes .
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MANPOWER REQUIREME!ND
The direct manpower required for ED/EGs wouid be 150.
In addition about 50 people from the common facilities
can be apportioned to this plant.
T IME SCHEDULE
The project can be executed in about 36 months from
start of engineering. '
PROXT COST
The project cost based on allocated costs for utilities
for this plant is given below.
pseCroreg
i) Land and development 0.5
ii) Civil and structurals 1.0
iii) Plant and Machinerv 20.0
iv) Technical services 4.0
v) Miscellaneous fixed
assets 8.0
vi) Pre-operative expenses 645
vii) contingencies 4.5
viii) Margin money __ 0,5
45.0
T JrAL:
This would have a foreign exchange component of
about Rs. 10 crores.
PRODUCT ION CCST AND PROFITABILITY

The production cost and profitability est imates

are given below :

contdeee



RssCrores
A, Prnoduction Cost
l. Raw materials
Ethylene 18200 tonnes
@ ps.6400 tonne 11.65
2. Utilitieg
a) Power - 8.4x10° KwH
@ Rs.0.55 per KWH 0.46
b) steam - 5800 tonne
@ ps.150 per tonne 0.09
c) Water treatment & misc.
chemicals and catalyst 0.50
3. salaries & Wages - 250 persons
@ Rs+20000 per person 0.50
4, Repairs and Maintenance 0.85
5. Insurance 0.22
6. Interest on term loans 3.78
7. Interest on working capital 0.21
8. Depreciation 3.05
B. Sales Realisation pssCroresg
1.1, Ethylene Oxide -~ 500 tonnes
@ Rs.18000 per tonne 9,00
2. Ethylene Glycols 20000 tonnes
@ ps. 14000 per tonne 28,00

37.00

C. Gross Profit

D. Return on Investment

E, Pay back period

15.81
5.,13%

2.4 years
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PROJEC / PROFILE - 2,

HIGH DENSITY POLYETHELENE/LINERR
LOW DENSITY POLYETHYLENE

USES

Linear Low Density Polyethylene (LLDPE) is nou

low density polyethylene with linsar structure

and can be used in agriculture,packaging,chemicals,
foods, textiles etc, a@s miulded products for wire
and cuble industry for cuating and miscellaneous
other uses. HOPE is used for meking packaging or
making household products for Fipes, water mane .
gement, in defence and building and construction.

FROCESS

HOPE and LLOPE can be manufactured in the same
Flant. The plant consists of cetalyst preparaticn,
pnlymerisation and pelletisation/storage.

The rest of the ste, s are similar *, HDPE.
Dilutents ¢ e recovered and recycled back with
make up,

PRODUC TS

The totul production of S540G tpy polyethylenes
palyester is considered. The ratio between HDFE
and LLDPE can be decided based un demund, For this
note 400UU tpy HODPE and 1S0UU tpy LLUPE are
considered us the product.

RAW MhTERIALS wND UTILITIES

. . , . A
The main raw material is ethylene, its require-

Contdesese
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6.

ment being 58200 tpy. The requirement ~f butene-~1
for LLDPE would be abnout 1800 try. The require-
ment of make up soalvent, normal hexans would be
abaut 670 tpy and that of butance would be about
250 tpy.

The specific consumption of utilities is as
fullows

Cooling Power Steam

Water

Cubic meter Kl H KQ..
HOPE 9u 435 60
LLDRE Su 38U 6U

MANEFOWER REQUIREMENT

The direct menpower requirement for the plant is
176 2nd indirect manpower requirement is B8U.

TIME SCHEDULE

The project can be cxecuted in abou: 36 months
from the start of engineering.

PROJECT COST

The project cost for HDOFE/LLDPE plant is given

below 2
Rs,.,craores

i. Land and Develoapment 1
ii, Buildings and constructiaon 4
iii, Plant & Machinery 30
ive Technicul Services . 10
Ve Miscellaneuus fixed a8ssets 14

Contdeeese
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vi, Pre-operative expenses 12
vii. Contingency 7.5
viii, Margin Monsy 1.5

TOThL & 80

Foreign Exchange cantent 20

FRODUCTION COST AnND PROFITARBILITY

The productian cost and profitubility estimates

are given below @

he Production Cast Rs.crares
1., Raw Materials
Ethylene 58200 t & Rs.6400/t §

Catalyst and chemicals/solvents 43.78
Cutene 180J t & K,100uU/-

2, Utilities

Fousr 23.1 x 106kuh @ %.0955/kuhl )
Steem 3300 t & Rs.150/t 1.82
Misc.

3., Salaries znd wages - 250 persons

@ Rs.20000/annum euch 0.50
4, Repuirs & maintenznce 1.36
S. Insurance 0.4
6. Facking expensec @ Rs.2u0/t 1.10

7. a2, Interest on term loans @ 14% p.a. 6.72
b. Intersst on working capital

@ 1846 p.a. 0.63
8, Depreciation @ 6.78% p.a, 5.42
TOTHRL 2 61.73

Contdecsea
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FROFITLBILITY

B.

Rs.crores

Sales Realisatian

- HOPE 4QLUD t @ Rs,16500/t " 664,00
- LLDFE 1540J t & Rs,167/t 25.065

91.05
Gross krafit 29,32

Gruss kErofit as Return an Investment J6.65

Fay Back 2.3 years,

+ & o e 0 o)



PROJECT PROFILE .. 3,

LON_DBENS ITY POLYETHYLENE (LDPE)

1. UsEs
LDPE ig the largest volume th

in the world, It ig quite versg
blown ang flat film usgegq in ag

riculture, water manage-

ment, canal, reservoir lining,mulching, Packaging,
chemicalsg, textiles ang food; as mouldeg products for

wire and cabile industry, for coating etc. The Capacity
Of LDPE plant Considered 1is 30000 TPY,

LDPE is almost exclusively made by a high pressure

Press in either stirredtank -p

3. RAW MATERIALS AND UT'ILIT IES
The main raw matcrial requireq

tubular reactorsg,

'8 ethylene having a

requirement of about 1,03 tonne per tonne or 30900 TPY,
T addition small amount modulator ang initiator are

required,

The specific consumption of utilities isg ag follows:

LDPE
Cooling water
Powcr
Steém

4. MANPQWER REQU IREMENT

The dircct manpower required fo
160 and indirect manpowcr is 90

5. TIME SCHEDULE
The nrajeet can be implimented

Per tonne of LppE
200 M3
1045 Kwh
115 kg.

r LDPE plant is around
+ making a total of 250,

in about 36 months from

appointment ~f engineering consultantg,

contd,,..
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PRQJECT COsT - BsaCroreg
The prqject cost is .given below
1. Land ang deve lopmen 1
ii. Buildings and constructien 4
i1ii, Plant ang Machinery 27
iv. Tech.Services ' 5
v.VMisc,fide'assets 12
vi. Pre-operative expenses 9
vii, Cont ingency 6
viii, Margin money 1
TCrAL 65
h*‘
Forceign exchanoce content - 15
PRODUCT ION COST AND PROFITABILITY

A, Production Cost

i.

i1,

11i

ive

vi.
vii,

viii,

Raw Mateérialg

Ethylene 3090e¢ t @ 6400/~ 19.78
Catalyst and chemicals/

solventg” - 0,85

0.6

Utilities

Power 31.35x10%Kwh @ #5.0.55/kw 1.72

Steam 3450 t @ Rs« 150/% - 9,05
M'iSC. : 0.20
1.97

Salaries & wages 250 persons

@ Rs420000/annum each 0.50
Repairs & maintenance 1.21
Insurance 0,32
Packing expenses @ g, 200/t 0.6@

a) Interest on term loan
@ 14% p.a.on 60% of '

proje c:t cost 5.46
'b) Interest on working T

capital @ 18% Eea. 0.42
Depreciation @ 6,78% p.a. 4,4

Total- _35,52

contd,
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Profitability

B. salecs Renlisatinn
LDPE 30000 t @ Rs.14500/t

C. Gross prHofit

D. Gronss prafit as rcturn
on investment

E., Pay back

m,Crores

43,50
7.98

12.28%
5.2 years.

A
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PROJECT PROFILE = 4.

2-ETHYL HhXhNOL

1.

USES

Ruew muterial for the manufuacture of

Diocty Phthalate(DOP) Chief Plasticizer for flexi-
ble PVC Product.
Defoaming and wetting agent
solvent for gums,resins

and waxes,Solvent mixtures
for paints and lacquers.

In India the use is limited at present to DOP as

plasticizer,

PROCESS

Propylane and synthesis gas (Carbon Monoxide &nd
Hydrogen) on 'OXO-XYNTHESIS' yields butyraldehyde
which on 'uldol-condensatinn' and hydrogenation
gives 2-Ethyl Hexznnl. The synthesis gus may be
obtained by partial oxidation of low cost fuel

nil which will directly give the required CD+H2
ratioc or natural gas. The oxo reaction is carried
out at high pressure &nd ®amperature using cobalt
carbonyl catelysts, The aldol condensation is a
base-catzlysed reaction and she fipal hydrogenation

may be done over @ nickel catulyst,

PRODUCTS

The plant will produce 15000 TPY 2-ethyl hexanol
with by-products 1700 TPY n-butenol and 5200 TPY
nf isn-=butepol.

Contdesess
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RhW MATERIALS AND UTILITILS

The requirzment »f raw materials per tonne of
product is as follows @

Propylene 1.01 t
Synthesis Gas (CD+H2) 1300 m3
Hydragen 360 "

Synthesis gas will be made frum natural gas.

The consumption of utilities per tonne of 2-ethyl
hexanol would be as follows 3

Pouer 420 kwh
Steam 2.5 tonns
Cooling water recycling ~ 1300 m3

Thete would be recovery of some amount of fuel
gas which can be used in the complex,

MANPOWER REQUIREMENT

The direct manpawer required for 2-ethyl hexanol
plant is 120 and inuirect mappower is 80,making a
total of 200.

TIME SCHEDLLE

The project can be implementud in about 36 months

from start of engineering.

PROJECT COST

The project cost is estimated as follows ¢

Rs.crores

i. Land and Development 1.0
ii, Buildings and construction 3.5
iii. Plant & Machinery 34,0
iv, Technical Serweices 4,0
V. Misc.fixed asseté 6.0

Contd.oo-o
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Rs.crores

via Preoperative expenses ©.0
vii. Contingency 6.5
viii. Margin Money 1.0

A ——————

TOTAL 3 65.0

Foreign cexchange content 13.0

PRODUCTIOJ COST AND FROFITRBILITY

Rs,Crores
ho. Production Cust

1, Rau materials

a, Propylene 15300 to & Rs,5330/t 8.15
b. Natural gas 10,8 MMSCM

@ Rs.230/MSCM 0.25

c. Miscellananus chemicals &
catalyst 0.60
9.00

l

2, Utilities

a, Pouwer 6.3x106kuh @ Rsa0455/kuh 0.35

by Steam 3700 t @ R,150/t 0.56
c., Miscallanenus D.20
Less ¢ credit for fuel 0.25

D.8B6

3., Salaries & wages-20U persons

@ Rs,20000/2nnum each 0.40
4, Repairs and maintenance 1.24
5. Insurancs 0.32
6+ Packing sxpenses y 0.30

Interest on term loans
@ 144 p.a, on 60% of project cost 5.46

7. Interest on warking capital

@ 18% p.a. 0.42
8. Depreciation 4,41
22,41




PROFITRBILITY

B.

Sales Realisation

2-sthyl hexanol 15000 T
@ Rs.1700U/tonne &veruge

n-Butanol 1700 t

@ Rs.12500/~ tonne average

isp-butannl 5200 tonns
@ Rs.1300U0/tonne averags

Grouss profit

Gross Praofit as Return on
Investment

Pay Back Period

5,Crores

25.50

2,12

6.76

34.38

11.97

18.42%

4 years
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PRQJECT ROFILE NO.1
PHTHALIC ANHYDRIDE (FPAN)

USES

Fhthalic Anhydride (PAN) is an imnortant intermediate
required in the proaductinn >f a number »f organic
chemicals. Pathalic anhydride is mainly used for
manufacture of plasticizers, unsaturated polyester
resings and alkyd resins and in dyes and dye inter-
mediate industry. Phthalate Plasticizers such as and
dioctyl phthalate (DOP), dibutyl phthalate (DBP),etc.
are the cammon and most widely used ones,especially
in FVC resin,

PROCESS

Phthalic Anydride (PAN) can be manufactured either

frm o-xylene or napthalene. In this case since
o-xylene isavailable as the feed stock, the process
based on it is describ..d. Oxldation air is pre-hcated
and supplied t» a reactor., O-xylene is injectdd in the
ai. stream, The reacti n takes place in a reactnr in
the presence »f vanadium pentaoxide catalyst. The hear
of reaction is removed by molten salt in circulation
and is used for generatinn of steam. The reactor gases
are conled and VAN is condensed inavitch condensors
where scquential heating melts the sulidified FhN,

The crude prnduct is stored and purified by a batch
distillat inn and packed for sale.

RAW MATERIAL AMND UTILIT IES
The requirement »f raw materials per tonne of PAN

is ag f£7llows : -
- 1020 kg.
20100 M3

O-gylene
at 10°C

air

contd..
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In addition, small amount »f catalyst is reauired for
make-up and some sulrhur dioxide for maintaining the
activity of the catalyst.

The requirement of utilities per tonne of PAN 1is as
given beclow

Circulrting conling water, M3 : 650,0
Process water m> : 5.0
Demincralised water m> : 4.0
Electric Power, kWh : 1@00.0
Instrument air,Nm3 H 60,0
Inter Bas,Nm3 : 4,0
surplus stcam,tonnes H 2.0

MANP OWNER

The tatal manpower requirement for the PAN 1s est imated
to be 180.

T IME SCHEDULE

The project can be cam leted in about 30 months from
the date »f tying up 5f finance, prnject technology

and engineering cnnsultant/contractor.

PROQJECT CCsT
The project cost estimate £or 6000 TPY PAN plant is

given below :- PROJECT COST_EST IMITE 0. 1akhs

1. Land and pevelopment 20

2. Building and Strucures 44

3. Plant & Machinery 710

4, Technical services 120

5. Misc,fixed assets 101

6., Preliminary & rre-operative expenses 150

7. contingency . 130

8. Margin money - 32
1307

The total cost estimated at about 13 crores with
foreign exchange content »f 2.25 crores.

contd. .
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PRODUCT ION CCST AND PROFIT/LBILITY

The estimate >f prxluction cost and gencral
profitability arc given below :-
A. Production Coast,
1. Raw Materials
a) O-xylene - 6120 t © ps.6000/-  367.20
b) sulphur diosxide 24 t @ gs.4000/- 0,96

c) Catalyst 6,00
374,16
2. Utilities Bs.in lakhg
a) Fuel 0il1-1200 t @ rs.300/~ 36 .00
b) Miscellanenus chemicals 1.00
@) Power 7.6x10%kwh @ Rs«0.55/kwh 41,80
78,80
3. Salaries & Wnges-180 persong
@ R3.20000/—person pur annum 36.00
4, Repairs & Maintenance 24 .77
5. Insurance 6.53
6. Packing expenses @ ps.200/tonn
of PAN 12.00
"+« 7. Interest
a) Tcrm 1van 109,79
b) Bank lnans 15.73
8. Depreciation 88,62
746,40
B. Sales Realisation -~ 6000 T @ Rgs.14000/t 840,00
C. Gross Profit 93,60
D. Gross prnfit as R-turn on Investment 7.16%
E, 'ay Back lerind years 7.2


http:Rs.14000/t840.00

PROJECT FRO ILE 2 - STYRENE

USES

Styrense i8s polymerised or co-plymerised to .roduce
a number of plastics and elastopers. The current
end-u8e pattern in India is roughly 65a for poly-
styrene, 25»% for styrenebutadine rubter (SBR) and
10% for K5B and other co-polymers,

PROUCESS

Styrene is made sessentially by dehydrogenation
of sthylbenzene which may either bs recoversd

from the so-czlled 'mixed xylenes' or C_ -stream

of an aromatics complex, or produced byereaction

of ethylene and benzene., The latter may either be
carried out in the liguid phese with kICI3 catezlyst
or in vapour phase with phosporic acid or silica-
alumina catalyst. Ethylbenzens is mixed with

steam and fed to reactor., The reactor products are
cooled for separation of tar and then styrene and
water. Crude styren. is separated and purified

by distilation.

RhW MARTERIAL ~ND UTILITIES

The raw material required is Ethyl Benzene.
Its requirement per tonne of Styrwne being 1,10
tonne, Utilities required per tonne of styrenwo

ard e=-
Power 440 KWH
S team " 4 tonnes
C.Water(rec) 200 m3

Contd'lti
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MANPOWERK

Total manpower required for the plant is estima-
ted at 20U.

TIME SCHEGULE

The project can be executed in 30U months from
the date af tying up of finance, technology and
engineering consultantfcontractor. '

PRUJECT COST

The total project cost is estimated ¢t Rs.9.8

crores as follows -
Rs.in lekhs

Te Lard & Development 20
2. Building & Structures 80
3. Plant & Machinery 480
4, Technical Ssrvices 80
5. Misc,fixed assots 80
6. Preoperative Expenses 110
7. Contingency 100
8. Margin Morey 30

980

Foreign exchange content is about Rs,.2 crores.

PRODUCTION COUST & FROFITHBILITY

The estimates of [roduction cost and géneral
profitability is given below &=~
Rs,lukhs/year

ko Production Cost

1, Raw Materials
&) Ethylbenzene 99Cu t © R.12000/t 1188
b) Misc.Chemicals and Catalyst 50
1238

Contd.o. L]
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4,
5.
6.

Rs.lakhs/year

Utilitics

a) Pouer 3.96 x 10°kuh ® R.0.55/KUH 22

b) Steam 360U t & Rs.150/t 54
c) Misc.and Water Trestment Chemicals 22

98
Saluries & Wages 200 persons
@ Rs. 200LUU/person 40
Repairs and wmaintenance 18
Insurunce 5
Interest:
&) on term loan 82
b) on bank loans 13
Depreniation 66

1560

Sales Realisation 9000 t
& Rs. 20,000/t 1800
Gross Profit 240
Gross profit as return on investment 24.5%

Pay-Back periad Year 3.2



PROJECT PROFILE 3 — POLYSTYRENE

USES

The end-use applicaticns of polystyrene includ-
ing foamare listed below &-
- Packing

- Housshold Articles
- Appliances and Elesctronics
- Furniture and Furnishings
- Toy and Recreation

- Buildings

Packing is probably the single largest outlet

for genercl purpose polystyrene all over the
world. Crystal clarity, easse of processing and
decorating are its adventages as packaging mat-
erial, Impact polystyrene is used in the manurac-
ture of radio,T.V.,tape~-recorders,refrigerators,
Btc, Foam polystyrens is used in packaging,

cold storate, furniture, defence and buildings,

PROCESS

The process consists of polymerizing styrens
monomer to 30 - 33% in stirred jacketed ksttles
at about 96°C &nd then feeding the viscous

syrup to the top of a2 vertical jacked tower.
Most of the processes used today use revolving
screws or paddles which gently agitate the vis-
cous polymerizing syrup past tubes filled with
circulating oil, therseby aiding heat transfer.
The tower is operated at atmospheric pressure and
a8 high temperature uniil mazimu, conversions are
attained, Molten polystyrens is pumped from the
bottom of the tower and the mnlten stands cooled
and cut inta transparent ¢ranules or pellets,

CDntd.o.oo



RAW MR TERIALS AND UTILITIES

The raw materials reouired per tonne of product

areg -
Styrene 1t
Catalyst Benzoyl peroxide,oxygen

or stannic chloride.

The utilities requirement par tonne of groduct

are -

Electricity 410 KWH
Steam J.5 tonne

Couling Water o 3
Circulation( T=10"C) 50 m

MANPOWER

The total manmpouer required for the plant is

sstimated at 150.

TIME SCHEDULE

The project can be exacuted in 30 months from

the dote of tying up of finance, technology and

engineer‘ng consult.nt/contractor.

PROJECT COST

The total project cost is estimated at Rs.9

crores with a foreign exchange content of

Rs.2 crores as faollows -

14 Land & Development
2, Building & Structure
3, Plant & Machinery

Rs.lakhs

20
60
450

Contd.....



Rs,lakhs

4, Technical Services 90
5, Mise. fixed assats 60
6. Pre-operative Expenses 100
7. Contingency 9y
8. Mergin Money 30

900

PROCUCTION COST AND PRUFITABILILTY

The estimatss of production cost and general
profitability is given balow, Cost of Styrene
is considered as production cost with 12% return
for styrene plant,

Rs,lakhs/year

A. Production Cost

1. Rauw Materials

a) Styrene 5000 t @ Rs, 18600/t 930
by Catalyst & Chemicals 50
980

2. Utilities
6

a) Power 2,05 x 10" kuwh
@ Rs. 0.55/KWH 11
b) Steam 2500 t & Rs.150/t 4
c) Weter Treatment and misc.
chemicals 20
35
3. Salaries and wages 150 persons
@ R, 20000/persans 30
4, Repairs and maintenance 16

Contdesees
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Rs,lakhs/year

Packing expenzes 5u(0 t @ R.200/t
Insurancs

Interest:
a) on term loans
b) on bank loaps
Depreciation

TOTAL :

Sales Realisatinn 500 t
@ R, 27500/t

Gross Prafit

Gross Prafit 13s return on
Investment

Pay-Back Period

et 0 000 a0

10
]

76
13
61

————————

1246

l

1375
149

16.6%
4.3 years
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PRQJECT ROFILE - 4 NIT0 SENZENE

USES
The wmost important application 2f nitro benzene is

in the manufacture »f aniline. It is also used for

the manufacture 2f intcrmediates £or the azo and

subst ituted diazo dyes like bensidine, mentanilic acid,
dinitro benzene, m-nitrochlorc-kenzene etc. It is

alsn uscd extensively as a solvent for example in
Firede -Crafts reactinn and in the refining »f

certain lubricating oils.

PROCESS

The rmaaufacturing prncess is based o2n the reccntly
developed process using only a~ueous nitric acid as

the nitrating agent.

CAPACTITY

The capacity »f the Nitrobenzene plant considered is
10,000 tonnes per yCar.

{UW MATERIALS AND UT ILIT TES

The major raw materials required f£or the manufacture
~f nitrobenzenc are benzene and nitric acid.

The total requirement >f raw materials £>r the plant

wuld be ¢

Benzene 6400 tpy (0.64 t/t)
Nitric acid
(100% basis) 5200 tpy (0.52 t/t)

Contd. L g
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The utilities required per tonne »f nitrobenzene are

Power 250 Kwh

St.eam 1.5 t

C.wWater 40 m3
MANZONER

The total manp-wer rcquirement is estimated at 150,

Time cchedule

The prnject can be implemented in abnut 30 months from
tying up Hf thc finance, tochnology and enginecring

consultants/contract re.

FROJECT COST

The total projcoct cost is ect imated at about Rs.6
crores with a foreign excharmge content »°f about
Rse75 lakhs. The details are given bedw 3

gselakhs

1. Land & pevelo ment 20
2. Building & Structnrcs 75
3. Plant & Machinery 260
4, Technical Services 50
5. Misc.fixed assets 40
6. Prooperative expenscs 65
7. C Hnt inhency 60
8. Margin money 30

600

cmntdees
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PRODUCI'ION CABT AND E'ROFITABILITY
The Cstimateg “EF Producti p C2st ang general

prOEitability are given beloa oo

A,

1,

Productivn Cost
—e===kdDn Cost

RAaw matcgialg
2. Benzene 6400 t @ Rs« 7000/t

b. Nitric acid 5200 t @ Fs 4000/t
C. Misec,

ae Power 2,54106 Kwh @ 15.0,55, /104
b, Steam 15000 ¢ @ ps,
Ce Misc,

Salarieg 204 wageg 150 Pers-ng
@ m.ZOOOO/persvn

Repafrs and Main.cnance
Insurance
Packing 2C00 t @ Rs» 1200/t

Interest
a) on term loang
n bank loan

Depreciatian
ToraL »

mégakhsgzear

448
208

50

13

41
\

893
—_—

c)nt"] L I )



B, Sales rcalisatinn NB-10000 t
@ rs.11000/t (avg.)

C., Gross Profit

D. Gross profit as return 7N
investment

E, Fay back period

1100
207

34 5%

2.4 years.

I
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PROJECT PROFILE 5
LINERR ALKYLBENZENES

USES

Linear Alkylbenzenes (LAB), as the name suggests,
ars benzene with straight—chain alkyl substituents.
The alkyl group usually conteins 10-14 carbon
atoms. The major epplication of LAB is in the
detergunt industry, its sulphonzted p-oduct being

the active component of most detergents, used to
the extent uof 25-24% in detergent formulations

depending on the duty. Unlike the oranched chain
detergent alkylates used earlier,detergents from
LhB @re highly biodegradable and for this reason
have largely replaced the former in internatio-
nal &s well as Indian market.

FROCESS

The procass consists essentially of two parts;
the generation of the alkyl substituent, and its
condensation with benzene, The alkyl substituent
méy be obtained by :-

a. cracking of paraffin wax abtained from
refineries,

b. dehydrogenation of n-paraffin fractions
obtained from petroleum refining,

Ce oligomerisatiaon of simpler olafins, or

d. extraction of n-gnraffins from kerosens
fraction

8. chlorination of n-paraffin fractions.

CAPAKCITY

Keeping in view the demand, tiis ranges of invest-
ment involved and economics of scale, & capacity

Contdecveoe
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of 30,0UC tpy is recommended. The existing
plant is also of similsr capacity,

RAW MATERIALS AND UTILITIES

Typical consumptions per tonne of LAB are &-—

Benzens 410 Kg.
Nn—puraffins 820 Kg.
chlorine 440 Kg,

About 1.24 tonnes of 33% hydrochloric ecid, 160
Kg of higher alkyl benzenss and 40 Kg of 'green
vil' are obtained as by rroduct,

Both benzene @nd n-paraffins can be obtained
from @ refinery/petrochemical comglex, for
instance the downstrsam of Bongaigaon refinery,
Chlorine will have to be obtained from a chlor-
alkali plant. It may me noted that the chlorine

requirement corresponds to roughly 45% of the

production frun a standard chlor-alkali plant
(160 TPD cuustic soda),

Utilities reaquirsed per tonne of LAB are &=

Fuel 1.18 x 10%.cal
P ower 120 KWH
Steam 1.46 t
C.water 110 m3
MANPOWER

Total manpowser required for the plant is estimated

at 150.

TIME SCHEDULE

The project can be sexecutsd in about 3§ months
from the date of tying up of finance, technology
and engineering consultent/contractor.

Contd..-....
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FROJECT COST

The tctal groject cost ar a 3,600 tpy LAB plent
is estimuted «t Rs,58 croures including a foreign
exchange content of Rs,12 crores as follows -

Rs.crores

1e Land and Development 0.3
2, Buildings and Structures 1.7
3. Plant and Machimery 35.0
4, Technicel Services 3.5
5, Misc.fixed assets 3.0
6. Pre-Operative Expenses 6.5
7. Contingency 6.0
8. Margin Money 2.0

TOTAL ¢ 58.0

PRODUCTION COST AND FROFITRBILITY

The estimates af production cost and gensral
profitability are given below &=

Rs,lzkhs/year
A, PRODUCTION COST
1. Raw Materials
(2a) n-peraffins 2460y t & R.S5UUG/t 1250
(b) Benzens 12300 t & Rs.70ul/t 861
(c) Chlorine 13200 t & Rse120u/t 158
(d) Misc.Chemiculs @nd Catalysts 75
2324

2. Utilities
(a) Fuel 3540U x 108 .ca1
@ Rs.30::/10 k.cal 106

(b) Steam 43800 t @ Rs,150/t 66
(c) Misc.and water treatment

chemiczls . 20

192

R ———
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Rs,lakhs/year
Salaries and Wages 150 persaons
@ Rs.?" 30Ul /person a0
Repairs and maintenance 116
Fecking expenses 10uuu t
@ Fs.1200L/t(Belance sold in bulk) 120
Insurance 29
Interesu:
(a) an term loans 487
(b) on bank lo«ns 84
Depreciation 393
TOThL 2 3775
Sales Realisution
Lab 30000 t @ Fs, 16000/t 480U
HCI 37200 t @ Rs. BLU/t 223
HBRB 4BUU t @ Rs,1UUlL/t 480
Green 0il 1200 t @ fs.30UL/t 36
5539
Gross bProfit 1764
Gross Profit un return
investment 3G.41%

Pay-Back Period

2,7 years,



A REPORT ON COLLECTION AND SUPI'LY CF
NATURAL GAS FROM OILFIELDS OF ASSAM
FOR GAS SEPERATICHN CUM CRACKING UNIT.

SUMMARY

The enclosed note deals in detail the
following asvects :
~ Gas Production and disbursenent pattern of
0IL and CNCC for next 15 years.,
- Examination of possibilities of collectiing
zas at alternative locations to facilitate
cracxing.
Ine costs involved therein.
necomnendation for the location hest
suited frcm cost considerations.

Duliajan.,

A brief discussion on the aforementioned
aspects is arnendsd velow:

3
n
o
i3
leb]
3
ot

Gas Production arnd Tisbu

0il India 2as detailed information in this
regard, Thelr analysis of past consumption
pattern shows orly 72% upliftment ol the gas

earpariced for rmarket and internal censumption



(i1)

Present level of upliftment is 3100 MSCUMD
against overall availability of 4200 MSCUMD.
This hes prcmpted OIL to release another
amount of 1000 MSCUMD to CEQ for power gene-
ration, This wcould result in (a) cccasional
short supply %o market and (b) maximisation
of utilization during lean naours. AS on
today, OIL does not have associated gas to
spare., 2ut, meanwhile OIL has discovsred

a large gas {i<ld wnich would vroduce, >nce
gas wells are squipped, around .4 MMSCUMD

“rom a reserve of 22,400 B3illion Cumetres,

CHGT nas ZIndicated gas production zactern
only for next 5 years. They have a present
vroduction of 1,2 MMSCUMD whkich is expected'
%0 22 up to 1.6 MMSCUMD in neut five years,
Against thig ONGC has ccmmitted 1,433 MMECUMD

to marketv which includes Q.4 MMSCUMD to

(@)

CEQ. OCNGC, identically, does not nave any

surplus zas,

Baz:d on preseni production ana committed
gas v2lume, major offtake collecticn points

were idsntified snd gas volumes ascertained.



These are
AGC offtake point Duliajan : 2,33 MMSCUMD
AGC offtake point moran : 0,36 MMSCIMD

AGC offtake point Lakwa 1,00 MSCIMD

Collectiorn point Namrupe

)

Twgmination of Possibilitiszs of -nllection & cost

irvolvement

Total capital cosht Za crores

Duliajan : &1.32
Lakwa L5352
Moran ¢ 32,10
Mamrun @ 11.06

The recommendaticn, raturally is f~r

saving and the location is Hanmrurp.
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Tt is further understood that AGC na
tntencded to setv up 3 petrochemical compleX
at Namrup beyond Dilli River and thke prop-
osal got thwarted.

Though the ncte is not specific abcut the
location, som2 survey can be done in 2GC
selected area and if suitatle land can bde

procured to locate the zracking and netro-

~erailsd eccnomic analysis is not possidle

am products whicz zZre yet T ne Tdsntiliizo

e,

rem marketing asgec

= s TS - b = ~ A P JUR S - L ‘ ™ 2 A
agibility of lgcating Gas .racking Jrit an Duliaian

Duliajan alresady snjoys the benefit ¢f
having = LP% slant. “he total arsa orf wrG

[=2%

olant is around 20 acres. Bottling and bulk
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Process area Ls Z.1 aCres, So, fcr sxpansion
arnound 1.9 asres zare svailable, CIL would

ccomodate equal sized turto <i-
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(€2

Gas Seperation and cracking unit and its
ancillaries, zpace would be a Hroblem,
Moreover, to have cracking unit only for
Duliajan gas (zmournt 2,63 MMSCUMD) would
be an uneccnomical provosition., To have
all the gases ‘rom oran and Duliajan an
expenditurs 37 21 crores is to be incurred

for collscnion snly.

corversisn zn eccnomic analysis would be
2053ibis <o =ascertain rhe suitability of

Suliaian.

“n atsznce 37 zuch data, the technical
Jessitilisy was only examined 2nd this
asgatss the iroposal of astaollzhing Lddz-
-ignal vlant at ~uliajan.

sre and loss in Zalorific Yslue:

The recovery 27 C,, C3 would entail (a)

1oss in volwae oo ras and (b) less 1n

1525 in shrinkage would be around 11% of

as processed 1f CO5 recovary



(vi)

i3 done, This means additi-

ior. of NWi4l MMSCUMD to mest

N335 in colorific vaxus will be arcund 7%
To weeyp sase ~zlarific valus, anothar qua=-

Ntun of 0.46 ¥MMSCULLD ~ gas ncs 9 be pro-
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NORK

(a) To ascertain from OII and ONGC, the exa-
ct amount of natural §as with comzceision

that would be available at various locations

of production and surpely for the next 15 years.,

(b) To work out alternative modalities for
collection of this available quantities of
g2s for the purposce of utilization in the

drovosed "Zas Tenerztion and Crzcker compiaxt,
() To study :rns sost involvement in step (b)

B

mentionad 2tove and Lo recommend tiae rost

-associated zases both at Nakarkatia and

{tenzion area. The decailed
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2«6 COMPOSITION OF NATURAL GAS
‘ The Composition of natural gas produced

from OIL and ONGC is important for mass
balance and computation of produced C2 &
C3 fractions. However, it is also known
that prediction of gas composition for on-
coming years is an impossible task. The
production pattern of the field, contribu-
tion of non-acssociated gas from time to
time as well as increased production of
assoclated gas because of gas cap wells
complicate any attempt for prediction,

The snly zlimpse we have today about the

future pattern of gas ccmposition are :

. (a) Publisned notes of QIL on both asso-

ciated and non-associated gases.

(by 2vpe o7 rich zas and lean gas presently
Froduced Irom asscciated and non-associated

fields of 0OIL,

(c) QNGC, as it does nont produce or will
not rroduce zny non-associated gas in near
future, the situation is somewhat better.

For the computation, the gas compesition



-10-

given by ONGC can be used for at leact first

few years.,

pAnnexure VIII provides the composition of gas
presently available in upper Assam oilfields
and unless non-associated lean gas 1is mixed,
this composition specially CZ' C3 fracticns
are not likely to very too much,. Therefore,
any material balance done on C2 + 03 of

he tctal gas would not 30 off the

cr

11=13% of

mark very micChe

3

Any =2Xtracticn of nydrocarbons higher than

C, would, however, not only affect the change
in zas composition in increased methane con-
cent bus zlso (a) would entail change in
calarific vsiue 2P the processed &3S (b)
reduce z£as voluae to a certain ausznium requ-
ring additicn o7 ~dditional amount of gas, ‘tO

xeep the commiiment level,

A detailed =xercise would be done at a later

stage for working out the effect of such

~.1  CCLLECTION POINTS OF MATURAL GAS

AT Trdia Lnd.:

0il iIndia oilfields encompass a vast area

and both entry points of gas as well as exit
or consumption points are numerous and widely
spread, But, there are the T{ollowing

~ollection points where the gas collection
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and distribution are considerable.

Such points ar: ;

Well 16 offtake peint - Otherwise known as
AGC offtake point

Zusijan offtake point - This is for Doom
Jooma gas zrid

MGG gas offtake voint

Moran AGC offtake point

The actuzl ges flow network which provides
amount of zas 2vailable and mcde of Qisper-
sal could nct te enclosed herewith as OIL
refused t2 part witn this confidental docu-

nent,
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concentraticn of gas in next two years weculd

~ verag

oe around Z.23 MM3CUMD, when the zas supply

©
}—
09
o
b
}-
4y
]
O
2]

to CZ0 would commence at Katl

(b) Moran AGC offtake point : The Mcran

0ilfield has the major gas cellection point
at Moran 1l Collacting Staticn - xnown as
AGC gas officke voint., This czllection and

distributicn point provides zround C.36 MMSCUMD
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gas to HFCL through AGC,
Sketch No 1 shows the line conriguration
from NHK W/1€ orftake point and Moran to

Namrup where gas 1s being carried by AGC,

CNGC

——————

ONGC, till recently, nas no specific gas
collection points. Their field likewise
1s widely spread but interconrecting lines

tco are ncot available,

Jowever, ONGC, has now undertaken a scheme

E0 connec* up all the producing 533's with

g2as lines and is »roviding coampressors to

500st up zas 30 zs o Tacilitate cross flow

and final collectisn at Lakwa, Zkstch 2

4ol ZVPECTZID TLOW OF 2.5 FOR NEXT 15 7ZARS

3ased on atove =nd otasr ianfoermatiom

avallable, the [21lowing tabls is ore-

ble at majcr collection woints of CIL

and ONGC:
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Gas Figures are in MSCFD

NEK MRN Lakwa

AGC offtake AGC of ftake AGC offtake
2630 3€0 €48
2380 350 1000
2380 360 1000
2380 360 1000
2380 360 1000
2380 3€0 1000
2330 360 1000
2380 3€0 1C00
2380 360 1000
2380 250 1000
2380 360 1000
2380 360 100
2380 360 1 000
2380 360 1300
2330 260 1060

As seen from the acove, the gas quantities
availablas at aagch offtake point do nes ccns-
titute enougih guantity of 528 for having a
Eas cracking unit ac econguics szhow tiast up-
less gas is avallzble above 543 MMSCUMD,

A cracker-cum~sever=zticn comrlex is rot

viable,

“his automaticalil- indicates that arrangement
N4 &

would have to be made to callect at varicus
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offtake points to collect preferably at

one place, The total amount of gas would
therefore be around 35,8 MMSCUMD which if
could be collected at an optimum cost would

be viable for gas cracker units.

TOCATIONS FOR CCLLOCTION

It nas been stated that major gas collection
points are at Duliajan Moran and Lakwa.
Mecanwhile, AGC nas zlready iaid lines rron
Duliajar and Moran %o transport gases ror

ER

Yamrup ccmplex. Utilization at Juliiajan

1G]

presently resiricted o internal utilization

0g

and tne fucure commitment of Sas <0 hathal

uri for €30, Moran has very small use < Zas
d

werk is going on ror laying connscting Lines
znd sxcept around J.°5 MMSTUMD {D b MMSCUMD

[nIC N

‘sr CZ0 and 0.1 for internzl + Dsa sordens),

I—t

rest amcunt of zas would flow towards Hamru
‘complex vide the propcssd AGC lins.

Sketch ilo 3 shcws the lines coming Lo Clamrup
complex from varisus majcr 528 collzcuisn ro-

~ Y ~ -y

4oyt 5 \ - : ~- g & o D emAo
ints o7 CQIL and 0138, The new 10w ©I 228

(o)

spam all these collection points would b
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as follows :

Duliajan . : 2.38 MMSCUMD

-

Moran : ¢ C.25 MMSCUMD

Laiwa : 1,00 MMSCUMD

Total 3,74 MMZCUMD
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It is understcod that to taxe all the gas
to one location say Lakwa, the fcllowing
aspects are to ve considered -~ Cne adequa-
tely sized compressor station with 2dequ-
ate number of nuachine (with suction arnd
discharze orissure ccnziderations) at Jame-
rup 0 bicst the zas cc irg to laprup from

s 3 - K : - ~ ~ 2 oA
a0ran ana Juiiajan, Detzils Tor sucticn

2 - 8 T ~ T RPN . ~
this zas Zrom Yamrup is to be iesizned Ln
-~ - ~ O - ~ -~ & : B ~ o

considered, Once stripning 5 5 + Iracti-

-~ . & .y . 3 - < - -1 - - - —

S.SVACCA Tregsure is rsquired o -ant T3E
. L . : _ s

Th Ag721n 02 ~ringnorted back I LENTUD,

Thet e A~ -~ s s e ) -yt -
Jhis nas tnly wne >¥eeption waid tant s Lm

case or Namnrup.

.
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facilities, But, this advantage would again
nullify any =scope of developing a region
through industrialiszaticn.
- Takwa and Moran, for all practical purposes
“wauld not be fuitable for any extraction
plant because 5f high cost in transporata-
t<opn and comprsssicn. This statement 1s

mcde despiis the IactT cnot the Gas Cracking

sracker unit 13 crollifzrated ty nwner:-us
petrochemicals oraducts. This azpect would
need a cluser sSCTUTiny. it nay oe & 3u ject

~E o~ -~ -~ Lol
1f & seperzte StUly.
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is known *that they are contemrlating. As
regards to process only 2.63 MM3CUMD that
too partly lean gas is not viable.,

incther important aspect that beccmes very

much vertinent is that HFCL stacked =2 claim
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almost certain that AFCL would bhject to

tnat $5%. As tihis would
S¢ an apple I ilscord, 1t 1z unlikely that
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This aspect or stripping 02 and 03 for all
the streams of gas that come to Namrup com-
bPlex wxould have the following implications -
(1) Strippring of NHK gas as shown in case (g)
(ii) Stripping of MORAN OIL gas

(1ii) Stripping of SNGC gas from Lakwa.

The swpected producticn of Ca, C3 Ch frac-
tlon is worked sut in Annexure XTI

258 can be seen from “he annexure : XTI

Total C, = 131,000 TPA

2
C: = 62,300 TPA
J

%, = 31,500 TP4

Censidering LPG production also reasible
frim thic sutra zas (over and above the
pbresently sitracted LPG), we can gt addi-

tional 221G o1

C, = 31,000 TPy
C3 = 31,000 TP4

with a 50 : 20 mixturs.

The remaining ligquid would be

C, = 131,000 ¢
Cs = 31,500 7Pi

5.3 0OESERVATIONS

The observatisns that can be mzde fronm



this study and accompanying computation
of variocus quantities of gas.
(a) The LFG guantum would almcst double up.

:nt LPG plint cver weuld some-

)
n
(o8}

As such the »or

af cnllectizn and re-distributicn, the

sconopmics of cillzcticn at present 1PG site

Cen  CoNCTUIETTNS

- Though the technical feasibility >f extra-
-
2ting 7, to C, in tais exercigce, >ther
S 2 h ’
-~ -

constrainis like
- Svpace limizatiins for Ca, C3 extraction plant
- Exhorbitant cost in lines & Ccoumpressors

- Non-accerntability of stripped zas by EFCL
t

z4ing 2 posi-

Mow, as the varicus cost elements ozre Ancwn
osrce the project finalisaticn as regards to

identificatizsn of end products and the cost



26~

structure, arc done, a positive decision

in this regard nay be taken.

9]
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A REPORT ON COLLECTION AND SUPPLY OF
NATURAL GAS FROM OILFIELDS IN ASSAM

¥AYMOUTH FORMULA : TO CALCULATE GAS LINES
SIZES.

std cuft/hour

O
]

lenght in miles

=
tl

inside diameter (inch?)

jON
1)

‘U
t

rpressure psia
G = Gas gravity
T

= average Temp. °R



Annexure - 1,

A REPORT ON COLLECTION AND SUPPLY OF
NATURAL GAS FROM GIL FIELDS OF ASSAM,

Associzted Gas svallability Forscast
Gas Availability (31000 std Cum/4)

Tear PRE liote No.102 Hote on Gas °resent
Hov, 185 Injection Note
Oct. 1584 bDec, 185

285-86 L4003 4390 276

3€-87 Le21 4980 L8325

37-38 3357 4750 4706

28-39 3708 4370 L5635

30-90 3608 4330 4552

20-91 2545 4160 1552

N -2 3495 4030 Lily

9233 2627 5980 4339

22~y 2352 2GR0 L3770

JL~95 3271 {2.03) 4000 (2.53) LiZZ (4.04)
25-G4 3215 4070 4651

36-57 2232 L1719 LED8

97 ~93 3239 4270 4642

-8=129 3511 4300 46328
99-2000 3423 (2.7) £310 L6256 (4.55)

Hote:- Figures in brackets irdicate crude MTPA

-~ PRE lote-No., 102 Wwas used for recvorts by *he Task
force in Gas avallability in tlre country,March 1984,



Annexure - II.

A REPCRT CN CCLLICTION AND SUPFLY OF

2
JRAL GAS TEOM OIL FIZLDS CF ASSAM,

1285-86
36-57
37-38
28-33
29-30
0=
91-32
92-G3
5394
9495
95-96
96=97
97-98
98-99
59~00

L. gases

(All figures are in MST cumD)

HP zas

{above 10,5 kg/cma)

1942
220L
21323
2144
2027
2054
2007
1669
2080
1996
1954
2034
1829
1543
1213

LP gas

(Below 10,5 kg/cma)

2234
2631
£53
2491
2515
253
2407
2445
2559
2474
2516
es574
2813
3095
3333

()
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Annexure - III.

A REPORT ON COLLECTION AND SUPPLY OF
NATURAL GAS FROM OIL FIFLDS OF ASSAM.

Gas Production (Mon-Associated)

From OIL o0il fields

Gas Production PRates

MMstd cuM/day

Lean

0,087
00038

Q0.230
Oo]63

. 406

Rich

2.335
0,118

Total

Condensate

Production Rate

KL.PD

29
10

’--—-.M—-——o——————-—————-—---—_—-~———-—--—-—--~-

o~ an o - -—-—.--——.——~———-.‘-_—_——————-———-——--———..

W\



Annsexure - IV.

A REPORT O COLLTZCTION AND SUPPLY OF
NJATURAL G4AS FROM OIL FISLDS OF ASSAM,

OiL's Gas Consumption Pattern

sunrary of 2IL's Internal Consumption
Tear 3as inj. Total Internal utili-
TEK+JRN  Moran Paton opher than
1985-36 235 -+ 10C 155 1125 305
36-87 8325 + 1C0 135 1125 325
57-33 235 + 135 145 1160 872
2d6=-39 L35 + 135 145 1160 372
80-G0 ACO + 170 145 1160 872
2C=-91 751 + 212 145 1160 372
31-92 751 = Zhs 123 1150 g372
2-33 S3z + 5D 333 1160 953
T34 SE2 - 230 138 17160 953
QL-S5 332 « 233 102 1160 953
2E.06 532 + 230 83 1160 953
96-57 332 + 250 55 1160 952
37-98 32 + 280 53 11429 952
98-99 532 + 280 55 1160 953
99-2220 522+ 230 355 11£0 953

All figurss ars in rscumd

These rigires are xncre or lees in line with the

Mgures ccasidered In the renort of the taslk force March'Si



Annexure - V,

4 ZZPORT ON CCLLEZCTION AND SU
NATURAL GAS TECM 0IL FIFLDS G

Tear Overall isso- A3sociated gas Net Asso-
ciatad zas utiiization ciated gas
avallability 2% availabili-

Internal Market Total ty,
OIL
1285-245 LZ76 1360 1727 3117 1159
3h=37 L335 1250 23673 375¢ 1074
37-23 27045 1403 2265 3823 377
3-39 4535 w63 2355 3829 806
26-20 4552 1LE3 226€ 3829 723
SC=-3j 4352 TLE3 2366 2329 723
=32 abi Ll tLEl 2266 3329 35
PELED: L339 iz21 23ch 2887 Z3a3
A3aTi L4u7G 1521 236% 3887 583
4= 3T byse 1521 2264 5837 555
BRI 4631 521 2358 38e7 76l
2c=37 4504 1521 2366 3c87 754
2733 5 521 2336 2387 755

S
n
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0
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1
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o
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g
O\ ON
AU 2 U
oN
\n o \n
[AVIRN N
[AS IV}
W\

Zased on the above, uvver limit of utilizaticn in
t maximum committment),

o)
Lt 1s 2140 M5 cun/d(40% of maxiaum  co-

maitment),



Annexure - VI,

A REPCRT ON COLLZCTION AND SUPFLY OF
NATURAL 3AS FROM OIL FISLDS 07 ASIAM.

Agreed Market Commitment of Gas on Daily
Aexdmum Rasis, /1000 std_Cum/dav),

Place of Jtilisation Orzanisation JHK+JRN MRN Total

Jigboi I0C 222 -- 222
Nanrup
AFCL Phase 1 + II 679 29 970
AFCL Phase TIT 723 59 792
APL Phase I 42 - 4e
APL Phase I 3 - 96
ASER 804 - 304
Julizjan AGL 55 - 55
Tea gardens
DDGG 133 -- 128
TGG Fhase 55 -— 3>
7G5 Phase II 33 - 33
lele - 55 -
Minor 1S - 19

--———--~——_——_-~-—u—-

——--.-—-.———-——-.-_—-.—-——-—

Thes: figures given ars as per report or:r the working

sroup of N.Z, region Gas utilization,



Annexure - VII

A REPORT ON COLLZCTION AND SUPPLY OF
NATURAL GAS FROM OILFIELDS IN ASSAM.

QNGC 3AS % 2II, PGLUCTION

Associated 3Jas Oil Production
(MMSCUMD) MTDA)
ie15 245
1.27 2.5
1oi 2.8
1.525 3.1




Annexure - VIII.

A REPORT O1i COLLZCTIOYN AND ZUPELY OF
NATURAL GAS FPOM CILFIFLDS OF ASSAM,

il Zndia QNGC
Vi/16 offtake Hloran
pcint
% % %
C] 35 82 85
c2 5=3 7=9 7
s 3-5 b5 4
C,, 1=2 1=2.5 2e3
Cz % rest rest rest
a220v2
uture
( 1991-20C0)
> : 87 84 85
s 5 5=7 7
C. -4 -
3 2=l 3-5 L
- T ¢ G 2e
CL; 1=2 I ¢ 5=2 3
Ce rest rest rest

Comvosition of Matural Gas
Present (1985-90)

In case of OIL, the post-1990 gas streams would
increasingly higher content of non~associated SaASE6S,



Annexure IX

A_FLECTT 27 S0 CLITICN RN OSUERLY (P NLTUIAT

TITIoL Tn oACTAM

LY IFVENT PIPLIIINE 1st Alternative e Alterrnztive 4th Altemative
INSTAITATION ETZ. A11 gas Tlcw tc D:lizdan Al cas flow ir Yn-ar A1l gas flow te haz—gp
Corp Statior ang hazmrip Jom tior ac haTtrmir Cexp 3tation 3 “amruc
4 Tli213an. Sas Zonrressed @ 1.3 Coz tler Larvsz "Total gas : 3.64
Zompmesser 3r3ticn 1mrtity iplot e e : .23 !
2% NarTrmin o ks, 3r 1zkrme . et Zost.
1. Cr:::r‘.-:-s'*:'s I 2 stsee Zorp Mos. 4 457 Comx; Nos € 333 Zomp Nos 7 gl - -
C.52 ZZTMD capusity:
2. Zcomrressor Sneld Jezyp Snel e Zezp wned - Zezn SJhed -
Fipe wcrk fittinzs 5C fittings 1loc fitsinss pRe -- -
otne:- accesso- cLner acenrc50-
other zoccecscries x ries 4T ries S0 - -
Zomp Nes € €9 Zem nes €5 lczp %es 7 815
Zozp Nes. 4 45%
2. Cor-ressor Shed & Zomp Shed + Zozp Sned - Comr Shed + Cotr Shed
.. Ty 3
Fipe woTk tiUrgs S0 loe fittings 120 Tittin:s 129
3, Cther Zorrressor Ctrer accesso- other accesso- cther a~cessc-
azcezsories cther azcessories e ries 40 ries S0 ries sc

Gas lires f€r-z Mamrs
1. line sizes a) 400mm x X ko 250 a) 400or x &€ ko 5 ~ €
b) Land 50 b) 300mm x 56 km 352 b) 400mr x 55 435 Lard . 4,0
¢) Laying cests 120 Land 100 Land 100 13ying cost 18.C
Laying cost 310 laying cost 400 :

485 D0z x 2 ke 1

328 I4regc franm 1ncztior

1. Lire stizes a) 400mz x X kx 250 a) 400z= x 55 km 485 a) 4007z x 55 Xz 495 403z x 2 ki 19.%
b) Land 50 b) 300zmr x 55 k» 352 b) 400nc x 56 k= 495 Tand £.c

c) Laying o=sts 120 Lard 100 Land 120 layinz cost "12.3

¥iscellenecus 200 Laying ccst X0 laying cost 400
Miscdleneous X Yiscelleneous ¥ Miscellereous 5C.0

Total 21372 . 4532 5210 1106




innexure - £

CALCULATIONS ON QUANTUM OF. .cib_ ..o .Y

a) Total gas 80 MMSCUFD (2.21 MMSCUMD) .

—_—

C, fraction : 1.5% (aveg)

L
Molecular weight of Cq = 58

50, weight in tonnes/day 6
80 x 10° % 58 x 1,5 = 33 tonnes/day
100 x 379 x 2200

30,470 T/year

30,000 TPA (say)

Mixding with 50% of 03

2% of the gas

i

C3 recovered

C3 weight in tonnes = 30,000 TPA.

%) Total gas 95 MMSCUFD (2.63 M4SCUMD)
For zdditional recovery of LPG from 15 {MSCUFD
wve have
CL+ fraction : 5500 TPA

£, fraction : 5500 TPA

.

for recovery of C2 and some C3 through gas seperation of

= 87332 TPA

100 x 376 z 2200 say 85.C00 Tons per jyear
(incluiing 1o0sses)

[
1
o
A
>
(@)
(9
=
.
O
r
I~
[a]
W
O\
\n
i

11556 TPA (say 11,000 TPA)

e = 15 X b X 106 ® L ox 355

73
100 ¢ 379 x 2200

and 3579 '

G5 = 50 % 1 x 108 % uh % 355 = 7392 TPA (say 7,000 TPA)
100 x 372 x 22C0

3o, additicnal recovery total

¢, = 85,000 P4, Cy = 23,500 TPA and C, = 5500 TPA



Annexure - (I

A REPORT ON COLLZCTION AiD SUFRLY OF
NATURAL GAS TRCM OILJSIZLDS TN ASS:AM.

CALCULATIONS

To azcertain the quantities of CE' 83 and Cq

extractable Irom the gas streams of JIL and

Gag frocessed from OIL (Duliajan)

Already calculated vide para 10.0 (a) the
*roduction is forecasted as

* G5+ C 114,C0C TPA

4

7as_vrccessed from Moran (OIL, Moran)

C. = 13657 IPA = 13000 TPA
Cy = 12515 TP4 = 12000 TEA
C, = 4951 TPA = 4500 TPA

Gas vrocessed from Lakwa (ONGC )

C, = 33094 TPA = 33000 1'PA
cj = 27736 TrA = 27000 TPaA
C. = 21022 7pPa = 21000 TPA



A REPORT ON COLLECTION AND SUPPLY OF
NATURAL GAS FROM OILFIELDS IN
ASSAM FOR GAS SEPERATION
CUM CRACKING UNIT

PREPARED FOR
ASSAM INDUSTRIAL DEVELOPMENT
CORPORATION LTD.
GUWAHATI

BY
DOWERAH & ASSOCIATES
Clo 22, INDUSTRIAL ESTATE
GUW AHATI—21



ANNE X

h

Ethylene-capacity shortage looms

in early 1990s, new

The U.S. olefins industry may soon
face a situation that several years ago
would have been aimost unthinkable —
the looming possibility of an cthylene
supply/capacity shortlfall in the ecarly
1990s. “Total active U.S. cthyiene a-
pacity is about 34 hillion pounds per
vear. Wirh close to 6 billion pounds of
capacity shut down temporarily during
1982-1983, the net result was that the
industry operated fewer units more effi-
ciently over that period. Chem Sys-
tems, Tarrytowa, N.Y., estimates that
the eftective industry operating rate was
about 80-85% during 1981 and {982
and above 995 since 1983 (see Table).

Ethylene use is forecast by Chem
Systems (in a new $00-page study) to
reach 35.7 billion pounds by 1990, and
10.6 billion pounds by 1993, represent-
ing a 2.5% average anaual growth rate
for the 1985-1995 period, shighdy lower
than forccast GNP growth over the
same periad.

“Some ethylene capa. ity temporarily
shut down in 1982-1983 was back in
operation by 1983, Also, the newer,
heavy liquids crackers built during the
late 19705 have never really been run
maximum conditions. Nany of these
units may be able to operate 10 1w 154
above their nameplate capacity Run-
ning these plants above their rated ca-
pacitics plus some additional debot-
denecking may add as much as 3.0
billion pounds per vear of capacity o

study shows

what will be available in the late 1980s.
This should be sufficient to delay until
the carly 1990s the potential shortfall
facing the U.S. ethylene industry (Fig.
).

—
W= Nameplate \)g\\o‘\
38l capacity 9\06

| /

P

5 L

z s Possible Eftective

© 30 debolttlenecking capacity
28 Ternporary

plant shutdowns

24 [ B
1980 1685 1930 1465

Fig. 1—Supply and demand for ethylene.

“ACone tme it was felt that incre-
menal global ethylene supply require-
ments would be met by a continual se-
ries of new export oriented projects in
energy rich regions.” However, now
that tie first wave of export-oriented
projects has been completed, Chem
Sysiems does not foresee an imniinent
threat of a second wave. “The expected
slowdown in additional olefins project
development in Saudi Arabia, Canada,
and clsewhere is based on 1. unavaila-
bility of capital, 2. prolonged effect of
the early 1980s recessionary period, and
3. lower crude oil demand and pricing
resulting in the loss of the competitive
edwe tor export oriented projects.”

TABLE 1—Industry operating rates—U.S. ethylene

(Billion pounds})

1980 1981
Nameplate capacity 39.4 40.8
Available capacity 39.4 39.5
Effective capacity 36.2 374
Producticn 281 29.4
Operating rate, % 78 81

1982 1983 1944 1985
37.4 37.4 374 36.5
31.8 32.2 34.2 33.9
29.3 29.6 31.5 31.2
245 28.7 31.2 30.5
84 97 99 98

Hydrucarbon Processing, July 1986 17



ENTER A NEW INDUSTRIAL ERA

- AIDC'S SERVICES
ARE AT YOUR DOOR STEP -

—_ IDBI'S REFINANCE SCHEME
IS
HERE TO HELP YOU.

What is Refinance Scheme of IDBI:

AIDC extends term loan requirements of medium scale entrepreneurs
in the state with extended refinance facilities from

Industrial Development Bank of India

ASSAM INDUSTRIAL DEVELOPMENT CORPORATION LIMITED
(A Govt. of Assam undertaking)

R.G. BARUA ROAD GUWAHATI — 781 024
Ph : 87731/87732 Gram : Udyog Telex : 02 35210 . AIDCORP

-~ R Ao
Designed by Omegn Advertising Ageney, Guwahati, =
.r' '
/

W



ENTREPRENEURS' ! —

Here are a few questions to you,
‘Do you want to set up a project in Assam ? |
2. Do you have a right project ?

3. Is your project held up because of lack of
finance?

— — if your answers are in affirmative, itis THE

TIME that you approach the PROJECT
FINANCE DEPARTMENT of AID C.



What are the Industrial Concerns eligible for loan :
The industrial concerns engaged in

i) Manufacture, prescrvation or processing of goods

iiv  Shipping

ity Mining

ivi Hotel Industry

v Transport of passengers or goods by Road, water or by air,

vil - Generation or distributions of electricity or any other {,.rm of
powers,

vibh maintenance. repairs, testing or servicing of machinery of
any description or vehicles. vessel or motor boats, trailor. or
facrors.

viil) assembling repairing or packing of any article with the aid
of machinery or power.

ix) developing any contigous area of land as Industrial estates.
x)  fishing or providing shore facilities for fishing or maintenance
thereof,

xiy  Providing special technical knowledge or services for the
promotion of industrial growth or

xit)research and development of any process of manufacture or
a product in relation toany of the afforsaid matters. Under
normal circumstances AIDC is not providing financial assis-
tance under this scheme in respect of industries in the nega-
tive list in line with the [DBI guide line thereon.

Promoters contribution :

Enterpreneurs seeking term loan assistance from the corporation
for setting up an Industry in Assam have to fullfil a minimum
contributien of 10% of the total project cost,

Rate of interest: The present rate of interest on term loan is @ Rs.

124 % per annum.

Repayment period : The loan is normally repayable within a
period not exceeding 10 years, which will be determined after
assessing the cash generation and repaying capacity of the project.

Seed capital assistance Scheme : The object ol this scheme is to
finance the gap in equity component after adhering to normal

debtequity norm,

Promoters having necessary entrepreneurial traits in industry
to set up a project in the medium scale sector for the first time are
eligible under the scheme if the project cost is within Jcrores. The
maximum amount of seed capital assitance per projectis Rs 15.00

lakhs in the form of soft loan with 1% service charge,

-
A Hotel Kuber Room.

Sati Oil Udyog under construction



Some of the Projects under Refinarice Scheme.

et ;.;..‘,.,....4:,,:,‘, ..

L. Carbon Paste Project

. Rigid PVC Pipe Projects

. L.P.G. Cylinder Project

- Edible il Refinery Project
. Hotel Project

2%

[

S

>

. Cigarewe  Project
- News paper Publications
8. Special Carbon Projects

The total refinance assistane
tot hieabove. Project amounts to
693.2% lakhs.

Eligibility norms and other conditions for seeking Assistance,

IV The corporation will normally consider application tor
term toan from medium scale units whose project cost is Rs 50
lakhs and above subject 1o a cetling of Rs 3.00 crores for new as
well as expansion diversification. modernisation projects and the
loan requirement is Rs 30.00 lakhs and above upto a maximum ot
RS 90 lakhs per unit. The upper limit of Rs 90.00 lakhs may be
considered to maximum of Ry 2% lakhs when financing such a
projectis agreed jointly by the Assam Fiancial Corporation tAFC)
and Commercial Banks. In the case of existing concerns, the total

. of existing oustanding balance) and proposed loans under the
Retinance Schieme. should not exceed Rs 2 crores. To he eligible
tor tinancial assistance under this scheme. the own funds (i.c. paid
up capital and reserve) of the company should not exceed Rs 2,50
crores,

North Eastern Cylinder { P) [, td.
project under construction

Procedure : An Industrial concern seeking term loan assistance
from the corporation will have to anply in the prescribed
application forms available with the corporation. Three copies of
the applications duly filled in will have to he submitted to the
corporation along with all required documents including the
project report. Another two copies seperately will have to be
simultuniously submitted o the 1DBI. North Eastern Regional
Office G.S.Road. Bhangagarh. Gauhati — 781005,

When financial pattern involves more than one financial
institutioin the Industrial concerns shall have to apply for linancial
assistance separately to each institutivon,

Hotel Rangmahal under construction






INTRODUZTION

Endowed with vast natural 1esour ces and power

potentiality in the state Assam stands out as one

of the ideal places offering  vast avenue for setting

up numerous industries.

With a view to utilising and exploring the vast
industrial wealth of the state and to promote
faster industrialisation, Assam Industrial Deve-
lopment Corporation Ltd. comes on the scene. The
object of AIDC does not lie alone on setting up
industries but also to help developing the socio-eco-

nomic levels of the state as well. The industrial
growth helps the prosperity of the state and its
people.

AIDC can claim that its efforts in the above
areas are significant as for the first time new

industries like Petro-Chemicals, Fertilisers, and

Sugar etc. came under its aegis.
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BOARD OF DIRECTORS

Board prior to
1985 elections

. Shri P.C. Das, IPS,

Retd. Director General of Police
Govt. of Assam.

. Shri J. Hazarika, 1AS

Special Secy. to the Govt. of Assam
Industries Deptt.
Dispur

. Shri M.P. Bezbaruah, 1AS

Chairman,
Assam State Electricity Board.

. Shri P. K. Bora. IAS

Financial Commuissioner,
Govt. of Assam.
Dispur.

. Shri H. N. Das, 1AS

Planning & Devt. Commissioner.
Govt. of Assam,
Dispur.

- Shri B. Himatsingka.

Managing Director,
India Carbon Ltd.. Guwahati.

. Shn 1. J. Laul.

General Manager.
I.D.B.1..
Guwahati.

. Shri N. K. Dutta.

Tea Planter,
Chowkidingee.
Dibrugarh.

. Dr S. P. Bhattacharya

D.D.A. Self Financing Schemes
Haus Khas

Arvind Marg

New Delhi — 110016.

10. Shri N. Buragohain,

A.LLD.C. Lud..
Guwabhati.

Current Board
October 1986

.Shri Digen I »ra,

Minister of Industriecs

.Shri J.P.Rajkhowa, IAS

Commissioner of Industries,
Personal and Special Secretary
to the Chief Minister

.Shri B.C.Thakwire, IAS

Commissioner of Power

.Shri P.K.Bora, IAS

Financial Commissioner

.Shri H.N.Das, IAS

Planning & Development
Commissioner

.Shri P.K.Bhuyan

Industrialist

.Shri J.N.Bavina

Director RRL
Jorhat

.Shri G.P.Gupta

General Manager
Industrial Development Bank
of India

.Shri N. Buragohain

A.I.D.C.Ltd.
Guwahati

Chairman

Director

—do—

—do—

—do-—

—do—

—do—

~do—

Managing Director,

e

.



AIDC’'S MAJOR AREA OF OPERATION

**Identification, promotion and implementation of medium and large scale
industrial projects in the state.
**Implementation of package scheme of incentives offered by the State
Govt. for the benefit of entrepreneurs.
**Providing term loan assistance (o medium scale induslries/projecls
taking up expansion under IDBI's Refinance Schéme.
**Providing seed capital assistance o eligible new industries,
**Providing financial assistance to eligible new industries.
**Providing  financial assistance by way of participation in equity capital
to public and private sector undertakings.
**Rehabilitation  and Management of sick industries.

**Provide technical, financial and managerial services (o entrepreneurs.

**Development of skilled manpower through appropriate training programmes.



PROJECT IDENTIFIED, PROMOTED AND IMPLEMENTED

1. Assam Petrochemicals

Ltd.
capacity annum

(1) Methanol 7000 MT

{2} Formalin 12000 MT

(3) U F Adhesive

1) 30% Conc 12000 MT

121 63% Conc 15000 MT

4y UF Molding 1000 MT
Powder

Product:

Methanol, Formaldehyde,

Urea, Formaldehyde Resins

and Urea Formaldehyde

Moulding Powder

Location

Namrup in the District of

Dibrugarh.

Date of commission : 1976,

2, Cachar Sugar Mills
Ltd.

Capacity (Crushing):

1,250 M.T. of sugarcane per
dav.

Product Sugar.
Location:

Chargola in the district of
Cachor,

Date of commissioning: 1978

3. Fertichem Limited

Capacity:

100 MT per day.

Product:

NPK Granulated Fertilizer.
Location:

Narengi near Guwahati.
Date of commissioning: 1975.

Projects under state sector




1. Spinning Mill

Capacity
Location

Est. Project Cost
Forms of
collaboration
Date of
commissioning

2. Methanol Plant (Expansion Project

of APL)

Capacity
Location
Project Cost

Date of
commissioning

1. North Eastern

Capacity

Product
Location

PROJECTS UNDER IMPLEMENTATION

Projects under state sector

17280
spindles

: A \\ & oy S
Nathkuchi il TH3 ’fw'

s SN

(‘Tihu) YIRS Tl ey =
7.68 crores Eaaie i :
Public
Sector
End of
1985,

100 TPD
Namrup l.jﬂ
Rs 30.00 I
crores 3 igl
June, 1986 Y
un ’il
Y
L3 . L3 - s:l !
Projects under joint sector 3t
Tobacco Co. Lid.

300 million
pcs. per
annum.
Cigarette
Guwahati

Date of commissioning
Expectedin the year 1985,

2. Polyester Film Project

Capacity 2000 MT
per annum

Product Taps.
X-kay and
Photograp h
Film meta-
lised film,
capacitors
ete.

Date of commission  Expected by 1987.




PROJECTS IDENTIFIED & UNDER PROMOTION

14,

A 7,200 TPA Phthalic Anhydride Plant
based on Orthoxylene from BRPL with
foreign know-how.

A 200 TPD Mini Cement Plant ar
Umrangshu, N.C. Hills, sponsored &
financed by North Eastern Council (NEC).

200 TPD paper grade lime plant near
Umrangshu sponsored and financed by NEC

A 10,000 TPA polyester filament yarn
project based on DMT as raw material to be
available from Bongaigaon Refinery and
Petrochemicals Ltd. (BRPL).

A 2000 TPA polyester Film project based on
raw materials DMT to be available from
BRPL

A Ray on Grade Pulp & Viscose Fibre
prriect to meet the demand of blending
materials for the spinning mills being set up
in the state.

A Textile Processing Unit.

A finished Leather Project.

A Brewery Project.

A Jute Mill.

A Drug Formulation Unit.

A Galvanised plain and corrugated sheet
Project.

A Gas separation-cum-cracker project based
on the associated gas from the Upper Assam
Oil Fields.

A M.G. Kraft Paper project based on
agricultural wastes.



FINANCIAL ASSISTANCE TO PUBLIC SECTOR
& PRIVATE INDUSTRIES

'So far AIDC provided financial assistance

to the following public & private industries.

Public sector Industries

I. Assam Petro-Chemical Lid.

. Cachar Sugar Mills Ltd.

. Fertichem Ltd.

Mangaldoi Jute Mills Ltd.
Associated

(Assam) Ltd (spinning unit)

6. Associated
{Assam) Ltd (chemical unit)

(UL SURIU I N

~1

Ltd.
8. IndustrialPapert Assam)Ltd.
9. Assam Glass Industries Ltd.
10. Assam Textile Mills Pvi.
Ltd.
1. Assam Schanzlin Ltd.
12, Assam Alkali & Allied
chemicals Lud.
Total financial assistance to
the above projects amounts
to Rs. 13.69 crores by way of
loan & shares.

Industries

Industries

- Assam Conductors & Tubes

Private Industries:

L

8.
9.

Assam Carbon Products
Ltd.

. Eastern Steel & Alloys Co.

Lid.

. North-Eastern Hotel Pvt.

Lud.

. North Eastern Tobacco

Company Ltd.

. Meenaxi Wire Industries

{P) Ltd.

. India Carbon Lud.
- North Assam Agro-Indus-

tries Co-operative Society
{(NAAICO) in co-operative
sector.

Purbanchal Breweries Ltd.
Kamrup Paper Mills Ltd.

10. Union Carbon Ltd.

Total financial assistance to
private sector amounts to Rsl07.77 lakhs by way of loan & shares.

Industries under Refinance Scheme of IDBI

Projects

I. A Carbon Paste Proiect

A rigid PVC Pipe Project
. A LPG Cylinder Project

PGS SVES 10}

o

. Four Hotel Projects

6. A cigarette Project
7. News Paper Publications
- Special Carbon Project

o

. An Edible Oil Refinery Project

Loan Sanctioned
Rs 60.00 lakhs

Rs 60.00 lakhs
Rs 61.50 lakhs
Rs 60.00 lakhs
Rs 60.00 lakhs
Rs 85.00 lakhs
Rs 47.40 lakhs
Rs 60.00 lakhs
Rs 43.00 lakhs
Rs 36.38 lakhs
Rs 90.00) lakhs
Rs 90.00 lakhs

The total refinance assistance to the above

projects amount to Rs. 693.28 lakhs.

the above industries in the


http:Rs107.77

DEVELOPMENT OF
MANPOWER AND TRAINING

TECHNICAL, FINANCIAL AND
MANAGERIAL SERVICES TO

ENTREPRENEURS

AIDC rendered technical
and financial services to & co-
operative society in the
execution of the Rice Bran
Oil Projects at Rowta right
from project idea formulation
till successful commissioning
of the plant. Besides AIDC's
multidiscplinary work f{orce

AIDC arranges recruitment
of personnel of various cate-
gories for training in multi-
disciplinery fields like engi-
neering & technology. finance
and accounts, general manage-
ment, administrative and perso-
nnel management, company
secretaryship, material mania-

renders all assistance and
guidance to the promoted
companies for successful
implementation  of  their
projects.

gement etc., ete., for manning
its various promoted and
assisted projects

REHABILITATION AND MANAGEMENT OF SICK INDUSTRIES

The Corporation has taken over and rehabilitated the following sick units:

1. Assam Conductors & Tubes
0 Ltd: This unit was taken over
in 1972, Subsequently, it was
cxpanded 1o its  present

capavity and the unit is running
in profit.

2. Associated Industries
{Assam) Ltd. Chemical Unit:
This unit was taken over in
1974 under Industrial (D & R}
Act by Govt. of India and
AIDC was appointed as its
authorised controlier Under
the management of AIDC,
the performance of the unit
has improved substantially and
able o generate cash surplus.
The Corporation is also
planning o recommission the
liquid So2 (sulphur dioxide)
unit which is the only plant of
its kind in the entire North
Eastern Region.




lem of Clearance

Whom to \pproach

Brie) Proceduse

Leiter of Intent (LI)/
Industrial Licence (IL)

Required for manufacture of
items included in Schedule-1
ol Industries {Development
& Regulation) Act, 195].
Required in the case ol proie-
cts whose cost is more than
Rs. 5 crores and where the
loreign exchange outgo is
not more than 15% ol the ex-
tactory value ol annual
production or Rs. 40 lakhs.

Secretariat  tor  Industrial
Approvuls {SIA), Department ot
Industrial Development. Jdyoy
Bhavan, New Delpi — 110 01.

LI/IL 1orms mav be obtained trom SIA or
centact AIDC. R.G. Baruah Road. Guwahuti —
781 024, 101 puidance
Application  with seventeen (17

Spare  copies  dul silled may he subriitted
with a crossed demand diast tor Rs, HOOG, -
{Rupees one thousand oniv) drawn in 1avour o)
Pav & Accounts Oticer., Department o1 Industrial
Development. Ministry o1 industn on State
Bank ot India. Nirman Bnavan, New Delhi. One
copy eacn Lo be submitied 1o Secy. {0 the Govt.
ol Assari. Indusiries Depariment, Dispur.
Guwahati — 6 and Direcior of Industries. Gost.
ol Assam, Buunimaidan. Guwanaty — 21



.~
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@ ftem of Clearance Whom to \pproach Uriel Ui edus,
2. Registration with Director

s

General of Technical Depart-
ment (DGTD)

Required tor manutacture ot
such items which do not need
an industrial licence under
the Act mentioned in 1.

Item of Clearance

The Director General o Technical
Development. Udvop Bhavan,
New Delnt - 110001,

Whom to \pproach

DGTD torms may be obtained trom the ottice
concerned or contact Assam Industrial Develop-
ment Corporation Lid.. R.G. Buruah Road.
Guwahati — 781 024. lor guidance.

Eight (8} including seven (7) spare copies duly
tiled may be submitted with a crossed demand
dralt lor Rs. 250/- (Rupees two hundred and
litty only) drawn in lavour ol Pay & Accounts
Olticer. DGTD. on State Bank ol India. Nirman
Bhavan. New Delhi. One copy each to the
Secy. to the Govt. ol Assam. Industries
Department. Dispur. Guwahati — 6 and Director
ol Industries Govt. ol Assam. Bamunimaidan.
Guwahati — 2}

Brief Procedure

Change of Location
(a) From a non-backward

tb)

district to a backward
district within the State
or from one backward
district to another back-
ward district within the
State.

From a backward district
to a non-backard distri-
ct within the State or
froin a non-backward
district to another non-
backward district or from
one State to another
State.

The Secretariat lor Industrial
Approvals, Govt. ol India. New
Delhi (tor a change ot location in
a letter ol intent/industrial Licence
or

DGTD, UDYOG Bhavan, New
Delbi (lor a change ot location in
4 DGTD registration}

Secv. to the Govt. ol Assam,
Industries Deptt. Dispur. Guwahati
— 6.

Forms CL (E) prescribed by the Government ol
India is rcquired to be tilled in and submitted 1o
the secretariat tor industrial approvals. The
lorms mayv be cbtained 1rom the concerned
departmient.

No seperate torm is required. A
letter addressed 10 the Secretary ol industries
tustitving the change ot location is enough.
However. an endrosement o! the LI/DGTD
registration mav have 10 be obtained 1rom the
Secretariat 10r Industrial Approvals Government
ol India. New Delhi. atter the approval trom the
Secretary ol Industries Govt. of Assan.



ftem of Clearance

Whom te \pproach

Brict Procedure

Import Licence for
Capital Goods

Required under import licence
poiicy specitied by the Govern

ment ol India. Details availa-

ble in the ‘Red Book ™ published

by the Ministry ol Commerce.

Government ol Indiz.

Item of Clearance

Chier Controller ot Imports &
Exports Government ol India.
New Detni.

Whom to Approach

The list o1 the cquipment man pave to he
advertised in the lrade Jnurnul; wait lor torty
tive (451dins toreceive the cemments rrom focal
suppliers. Later the CG application duly tilled in
mav be submitted. Standurd. jors iy be
abtained trom tive address wiven at 1.2 ahove or
contact Assaimn Industrial Development Corpora-
tion Lid.. R.Gv. Baruai Road. Gunwanati - 781
024, 1or puidance.

Brief Procedure

Approval under MRTP

Required tor companies cove-
red by Monopolies and
Restrictive Trade Practices
Act, 1969.

{a)

(b)

The Secretary, Government
ol India. Department ol
Company Allairs, Shastri
Bhavan, Dr. Raiendra Prasad
Marg, New Delhi — 110001

The Secretarv. Monopolies
& Restrictive Trade Practices
Commission, Travancore
House, Kasturba Gandhi
Marg New Delhi— 110 001.

The required intormation in the prescribed
lorms may be submitted to the oflicers concerned.



- P
@ Item of Clearance Whom to Approach Brief Procedure
6. Foreign Collaboration
Required under the guidelines Secretariat  jor  Industrial Foreign Colluboration proposals in the prescribed
and statutory requirement Approvals {S§1A), Department ot torm have 1o be submitted 1o the otticer concerned
ol Government ol India. Industrial Approvals, Udyog aad the approvals taken.
Bhavan, New Delhi — 110 001.
~
a2
@ Item of Clearance Whom to Approach Brief Procedure
7. lucorporation of the

Company

Required under the Compa-
nies Act, 1956.

Registrar of Companies. Assam
Meghalava, Manipur etc. Morello
Building, Shillong.

Obtain a name trom the Registrar alter submitting
live to six alternatives.

Prepure a drait Memorandum & Articles ol
Association and submit it 1o the Registrar. along
wilh requisite jees.

Alter the approval. get them printed. Submit the
sume to the Repistrar o1 companies tor keeping
on record.



e

Pollution Control Board

Required under Pollution
Control Act.

Member Secretary, Board ol
Prevention and Control of Water
and Air Pollution, Rajparh Road.
Guwahati — 7.

2 P
% Item of Clearance Whom to Approach Brief Procedure
8. Approvals from Chief
Inspector of Factories
Required under Factories Chiel Inspector ot Factories, Govt. The drawings ot the site plan. building structures
Act, 1948. of  Assam, Bamunimaidan. and toundationstor machinery i be subinitted
Guwahati — 2}. ta the okiicer concerned und approved belore
starting the civil works, The stunddard noris
prescribed by them tor various items of work
nave (o be adhered 10 by the architect \\mk
preparing tie drawings.
-
. ]
“ Item of Clearance Whom to Approuch Brief Procedure
s 90

The scheme lor the disposal oi eltluents mav be
submitted along with the prescribed torm. dul
tilled in to obtain a No obicction certilicate .



ltem of Clearance

Whom 1o \pproach

Brief Procedure

Director of Town andCountry
Planning

Required as per Government
orders.

ltem of Clearance

Director ol Town Planning. Govt.
ol Assam. Dispur Guwahati.

Whom to \pproach

The drawings ot the site plan along with the
survev numbers ot adiacent sites and building
plans have 1o be submitted.

Brief Procedure

1.

Projects concerning Directo-
rate of Health Ser-ices.

Required as per Govt. orders.

Director ot Health Services, Hen-
grabari, Dispur, Guwahati —

781 006.

The proposals ol the proiect along with the
hygienic conditions mav be submitted in a
prescribed torm to obtain clearance.



Item of Clearance

Whom to Approack

Brief Procedure

Need — Based Approvals

Appointment ol Managing
Director 1or Public Limited
Company and tixation ol
remuneration, other allfowance
and perquisites.

Required under the companies
Act 1956 andrulesthereunder.

item of Clearance

The Secretary, Company Allairs,
Companv Law Board. Govern-
ment ol India, New CGQ Building,
New Marine Lines. Bombay —
400 0290.

Whom to Approach

The company may apply to the otlicer concerned
in the prescribed prolormaand pet the approvals.
The standard norms should be 10llowed 1or
lixing the remuneration and the perquisites ot
the Managing Director,

Brief Procedure

Share holding by Foreign
Collaborators, permission for
know-how/collaboration and
for investment from Guli
countries.

The Controller, Exchange Control
Department, Reserve Bank ol
India, Mint Road, Bombay —
400 038.

The entrepreneur may apply to the ollicer
concemed in the prescribed lorm along with the
Memorandum ot Understanding entered into
with the collaborator.



Item of Clearance

Whom to Approach

Brief Procedure

Permission to raise capital
under the Capital issues (Con-
trol) Act, 1947 and Capital
Issue (A pplicationlor Consent)
Rules, 1966.

liem of Clearance

Controller ot Capital Issues,
Ministry ol Finance, Government
ot India, North Block, New Delhi
— 110 001.

Whom to \pproach

The conipany may apply to the ollicer concerned
in the prescribed lorm tor the issue ol capital
cxceeding Rs. 50 lukhs.

Brief Procedure

Use and storage ol explosives
including lumace oil in lactory.
Required under the Explosives
Act, |R§4,

Chiet Controller ol Explosives,
Government ot India, Department
of Explosives. Old High Court
Builing. Nappur — 440 001.

The companv miav apply to the ollicer concenred
in the prescribed 1orm along with details and
obtain pernission (o use und store explosives.



ltem of Clearance

Whom to \pproach

Briet Procedure

Permission to Manulacture
drups/ Cosmetics

Required under Drups and
Cusmetics Act. 1940,

ftem of Clearance

Commissioner Food and Drugps
Administration. Griha Nirman
Bhavan, Bandra (Easty. Bombay
— 400 051.

Whom to \pproach

The company may obtain permission trom the
ohlicer concerned by submiitting tac application
in the prescribed torm.

Briel Yrocedure

Builer inspection Certiiicate.
Required 10r amy boiler belore
comencement ol production
under Indian Boiler Regula-
tions, 1930,

Chiel Inspector ol Boilers.
Kalapahar. Guwahati — 18, Assam

Fhere is no prescribed 1o, The COMpPUny
write to the Chicl Inspector of Boilers giving the
specilications ol boiler used and details o1 the
products manutactured. The olticer concerned
will arrange loran inspection of tve boiler betore
permission is vritnted.



Item of Clearance

Whom to Approach

Brief Procedure

1§,

Eatractions of Minerals

Reguired under the Mines
and Minerals Development
and Regulation Act, 1957 and

Mineral Commission Rules,

1960.

Director of Mines & Geology,
R.G. Baruah Road, Guwahati —
781 005. Assam.

The entrepreneur may apply 10 the ollicer
concerned lo: a Mining Lease. he has t« pav the
required lee by way ol challan in a bank. The
ollicer concerned alter veritication will issue a
Prospective Lease (PL) and will later convert it
into a Mining Lease (ML).
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AS INDIA enters a period fraught with uncertainties about the strength of
its foreign exchange reserves, the question uppermost in everybody's mind is:
will the country continue to maintain a high degree of self-sufficiency in oil?
During the international oil erisis of the early 1970s when crude prices sky-
rocketed, the Indian econorny received amassivejolt. Hopelessly dependent on
oil imports, the country was forced to spend each year an amounit equal to its
total foreign exchangereserves. Butin the 1980s there seemed to be a magical

ARRING some dramatic new discov-
Bcrics. India’s oil bubble which, ac-
cording to incessantly rosy predic-
tions by the Governient, was supposedto
balloon intoa cocoon of self-sufficiency by
the 21st century. could burst within this
decade. If present trends continue, the
country will neither be self-sufficient in oil
norself-reliantin technology by 2000 a.p.
In fact India. after the last few years of
heady optimism in this area. once again
fucesthefrightening future ofdependency
onforeign sourcesto meet the major share
of its domestic requirements.
Thisadmittedly alarmist conclusionis
based squarely on interviews with senior
expertsin this field as well as an investiga-
tion of the internal documents of the
onge—the public sector agency which
shouldered almost exclusively the charge
offinding new oil to meet India's growing
needs, as well as providing indigenous
wherewithal for oil exploration and pro-
duction. During the last five years, under
the chairmanship of Colonel S.P. Wabhi,
onGe has claimed—through a plethora of
publicity releases and glossy brochures—
that it has achieved. or come close to
achieving, these goals. And during this
short time, the five-year-plan allocations
for oxGe shot up from about Rs 6,000
crore in the sixth plan to the currently-
estimated Rs 12,000 crore—the largest
single chunk of resources in the petro-
leum sector alone. But notwithstanding
this staggering increase, of which about
Rs 2.000 crore was spent cach year
during the sixth plan on the hunt for oil
and gas, onge discovered no significant
new structures containing recoverable oil
deposits. Most of its efforts were concen-
trated on Bombay High, which continues
to be the milch cow now rapidly being
depleted. True, once made protits during
this period, and it is also true that it was
able to achieve an all-time record in
production. But in what can only be
described as a public relations blitzkrieg,

- profits reflect
high prices...

Ra per tonne
——1,500

OlL PRICES
. (Rs par tonne) ‘
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: Mirage

turn around when India’s own oil production brought down foreign
dependency from 70 to 30 per cent. Was this only a mere reprieve or a long-
termtrend? In order to make a realistic assessment of what the scenario may be
when the 21st century arrives, INDIA TODAY conducted wide-ranging inter-
views and examined mountains of internal records of the Oil and Natural Gas
Commission (ONGC). Itis a grim picture. A report fron1 Features Editor INDERJIT
BADHWAR assisted by SHEKHAR KUMAR JHA:

—.operating costs
keep rising...
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Charns by B K SHARMA

these facts were trutnpeted with rapid-fire
frequency in orde” to paint the last five
years as a booming success story. What
this public relations exercise masked from
public view was the sobering reality that
the rewards reaped during this brief time-
span were a culmination of 20 years of
often fruitless labour and that a small
portion of Bombay High was—and con-
tinues to be—the only tlash-in-the-pan
saving grace in an otherwise dismal sce-
nario in whict production [rom onshore
fields has been more or less stagnant. And
in rany instances, the oNGe public rela-
tions campaign heralded old ol tinds as
new discoveries, used statistics to make
the record look rosier than it was, and
claimed success even in the field of indig-
enisation—a development that is far from
the truth.

What follows is an account of oNGC's
claims (entitled “'claim™) along with de-
tails of 1NDIA TODAY's investigative find-
ings (entitled “findings’'):

Claim: The increased production dur-
ing 1984-85 has brought the country
nearer towards self-sufficiency.

Findings: In the very short run this
may be true. During 1984-85 the country
achieved an oil self-sufficiency level of 73
per cent (demand: 39 million tonnes;
production: 26.26 million tonnes). Of this
amount, Bombay Offshore area—the
only offshore facility producing oil—con-
tributed about 75 per cent of the total. The
remaining amount came from India’stwo
remaining oil sources—onshore fields in
Gujarat and Assam. Production from
these onshorefields hasremained moreor
less static for the last 15 yearsand is likely
todecline. In the year 2000, India’s crude
oil requirements ure cxpected to touch
100 million tonnes. Tosatisfy these needs,
oil production will hive to increase three-
fold. But a negative trend has already set
in. During 1985-86—because of an in-
crease in demand and only a small in-
crease in production—the self-sufficiency

—

«onshore production
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level actually declined by nearly 10 per
cent. During 1986-87 the self-sufficiency
level is expected to continue to dip by an
additional 7 per cent. Beyond thisreality
lie only grandiose plans and exploration
scenarios but no known quantities of
commercially exploitable oil.

Claim: Self-sufficiency in oil hasnow
become an achievable goal on account
of sustained accelerated efforts of oNGc.

Findings: Recoverable

ceptionally well in order to set a new oil
production record. It is true that oNGe
exceeded the original target. But in
termsofactual production, the gain over
the previous year was only 1.25 million
tonnes or a little more than 25,000
barrels of oil per day with about half the
increase coming from Bombay High and
the rest from the more-or-less stagnant
known fields. None of this addition came

—~\

Map by B K SHARMA

million tonnes in 1984-85.

Findings: Throughout this scenario
Bombay High—in particular Bombay
High South—was being flogged to death
against the advice of senlor scientists
within ongc. The dramatic jump in
production wasdue only to one factor—
an unexpected bonanza from Bombay
High South, which alone contributed
nearly 14 million tonnes of oil during
1984-85 to the country's

reserves’ from ONGC's on-
shore fields. according to
the Reserves Estimates
Comimittee, totalled 101.45
nillion tonnes in 1981, of
which 30.69 million tonnes
had been extracted by the
end of March 1986. This
leaves about 70 million
toniaes which, if extracted
according to the present
rate of 6 million tonnes a
year, willbarelylastintothe
21st century. This still
leaves Bombay High to
make up the bulk of the
supply to meet India’s
needs, which are expected
to increase annually by
over4 milliontonnesforthe |
next 15 years. But Combay !
High is already pruducing |
to capacity and, according
to senior engineers, “has
plateaued out™.

Moreover, according to

% punsan
ro0T

> Bay of

total production of 26.25
million tonnes. Until South
begar: production, the rest
of the Bumbay offshore ol
scene was—andrerains—
disappointing. I[nitial o9-
shore production, starting
in the mid-'70s, yielded no
more than a total of 4.42
million tonnes of oil—a lit-
tle less than half of India’s
total production. At that
time India imported 70 per
cent of its crude require-
ments. The turn around oc-
curred only because Bom-

TRIPURA
CACHAR

Bengal
e bay High South—discover-
v QIL PRODUCING ed in the ‘70s as an
Kmsshocn- LDs extension of the Bombay
. RESERVES High field—gushed beyond
ESTTAE:“S:ED even ONGC's calculations
ﬁnusmgﬂl and produced 33.7 million
£ RESERVES " tonnes during .1981-85 as
NOT ESTABLISHED against the original prejec-

tion of 24.6 million tonnes.
Conversely, the other off-

a confidential onGc study,
output from Bombay High
will dip from the current

India’s oil comes from ‘only 3 Basins

shore flelds failed miserably
in meeting targets. Bombay
High North, which had cre-

level of about 20 million
tonnesto5.60 million tonnesby the turn
of the century. Even under the most
optimistic profile—barring some unex-
pected major oil find—India’s present
fields can yield no more than 10 million
tonnes of recoverable oil by 2000 A.p.—~
thereby pushing the country into a 90
percentoildependency. During the next
fouryears, India'sdemands are expected
to total about 245 million tonnes. As-
suming optimum production—100 per
cent of demand, which is quite impossi-
ble—morethan halfofthe reserve will be
depleted within this period with no new
additions in sight.

Claim: The emphasis on productiv-
ity, efficiency, innovative measures and
cost-effective operations have again
helped onGec to achieve an all-time
record performance in 1985-86.

Findings: The stalement "all-time
record performance” suggests that
ONGC's citire operation performed ex-

from any of the new fields.

Claim: Record productionof 27.514
million tonnes has been achieved as
against thetarget 06f27.11 million tonnes.

Findings: Here there is a subtle
change of emphasis by the oNGc public
relations machine. The new pronounce-
ments speak no longer of *'self-sufficien-
¢y’ but of “'record performance’’. This {s
because the increase in demand had
clearly begur tooutstrip thesmall rise in
production. In terms of barrels per day,
India's needs had soared to 872,486 but
domestic production was 555,475.

Clalm: This record production has
been made possible by putting somie new
hydrocarbon bearing structures into
production through early production
systems, thereby improving well pro-
ductivity and reducing the number of
sick wells....The Sixth Five Year Plan
saw increase of oil production from 9.21
million tonnes in 1980-81 to 26.25

ated the original flutter of
great expectations, began slipping and
fell below originally targeted produc-
tion. Bombay High East, and a related
oilfield Panna, categorised as “‘new "
offshore finds by ongc, failed to produce a
drop of oil during this period, while
production from two other offshore
structures, Ratna and Heera, have been
mere drops in the bucket.

However, BombayHigh Southisalso
running into trouble. According to a
report prepared by the Institute of Reser-
voirStudies, oNGc hasslowly beenkilling
the goose that has been laying the egg of
black gold. Because of the accelerated
production of oil from this structure—
without the use of water injection tech-
niques used to keep up the pressure of oil
flow from the wells—as much as 17
million tonnes of recoverable oil from
this deposit has seeped away into pores
from which recovery Is impossible. The
institute had recommended that in order
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COLONEL S.F. 'WAHI

“You have to take risks”

COLONEIL S.P.Wahi, 57. who has
been the helmsman of the Ol and Natural
Gas Commission (0NGe) since 1981, comn-
pletes his term in office at the ~nd of this
month. His latest public sector assignnient
Jollowed two previous ones at BHEL and the
Cement Corporation of India, His assump-
tion of office coincided with India’s luckiest
oil-breakthrough—the record production of
oil from Bombuy High South at a time when
all other fields were stagnant.

This development, which pushed Indic
into a period of near self-sufficiency, also
catapulted Colonel Wahi into the headlines.
He is described by friends as an incorrigible
optimist, impatient with government regu-
lations, who created a new corporate image
Jor oxce. Short of stature, balding and
moustachioed, he cuts a classic Colonel
Blimp figure. He alternates smoking a pipe
with cigars. dgarettes, and chewing on an
occasional paan,

Wahi'sadmirers refer to himn asthe best
public sector executive in India while critics
denounce him as a slick image-builder.
Senior government officials associated with
the Petrolewm Ministry believe that Wahi
has concentrated too much on the
oryanisation and its image rather than on
adventurous expleiation. “'Even though
there is constant talk about new strikes and
new finds,” one senior oNGe official said,
“the truth is thut we have been yoing round
and round in circles in the same structures
and reduced exploration in real terms. The
colonel’s strateqy was to concentrate only
inthe provenureas, exploit Bombay High to
the hilt inorder to be able to boast of records
inashort time." Added a senior secretary:
“For all the cuaims made, the planning of
exploratory wells has been poor and time
schedudes have never been met.”

What Wuhi's critics also suggest is that
onaGe, which was created in 1959 as a
statutery body. has become an entity unto
itself with little or no oversight in order to
assess strategies and make risk-henefit
analyses. Some years ago. a recommenda-
tionwas muade at the cabinet level that a new
committec be created for this purpose but no
decision was taken. "Outside oNGe,” u
Jormer Petrolewm Ministry official said
seriously, “there is no technical compe-
tence, no think-tank in other parts of
government to monitor the commission in
terms of o broad national perspective. There

is no second opinion."

But Colorel Wahi stresses that he needs
even more independence from the Govern-
ment in arder to function niore effectively.
“I don’t need one penny from the Govern-
ment any more,”" he says. "'l can manage
with my own resources as well as borrow-
ing through the World Bank.” oNcC's
corporate culture, he says, is different from
othersuchorganisations. "‘because [ trained

of India”, by ONGC hecause its corporate
headquarters is located there. a new adniin-
istrative block is being built which, says
Wahi, “will be the highest building in Uttar
Pradesh.”” Also under construction is a
training centre and a computer centre, “'the
most modern in Asia”. The corporate life-
style also includes business lunches, well-
appointed guest-houses, a six-seater Dor-
nler aircraft to ferry vie's. He was
interviewed by Ieatures Editor INDERJIT
BADHWAR in his New Delhi office:

Q. What do you consider your best
achlevements?
A. We have become the pace-setters

BHAWAN SINGH

“I'm confidont we will meet our needs”

L

my people to talk in terms of money and not
numbers.” There is little doubt that the
corporate structure has nushroomed into
what many say is a top-heavy management
structure. ONGC's manpower has shot up
from 26,374 t041.591 during thelast five
years. The number of officers, about
14,000, far exeeed the number of Class 1V
employees (7,392). The expenditure on
employees has gone up during this period
Jromabout Rs S croreto Rs 148 crore. The
average annuai expenditure per employee is
now about Rs 36.000.

Wahi likes to talk about his manage-
ment strategy in terins of “strength and
weaknessanalyses”, “modern communica-
tion systems” and “'systems orientation”’,
Every scnior manager, he promises, will
soon have a computer terminal on his desk.
In Dehra Dun, christened, *'The Qil Capital

and are shoulder to shoulder with any
company in the world. We have shown
continuous stability and continuousim-
provement. We are one of the healthiest
companiesin the world. We were able to
do this through making. for the first
time, a comprchensive, long-term
strength and weakness analysis of the
whole operation.

Q. But what about the future? There
has been a decline in self-sufficiency.
Will we meet our vil needs in the year
20007

A. The position is not as desperate as
some people say. \We have only realised
25 per cent of eur prognosticated re-
serves. And self-sufficiency is also re-
lated to expenditures and demand man-
agement. We have to manage our
demands more efficiently and conserve
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energy on a war footing in order to move
away from oil dependency. If the econ-
omy is uncontrolled, we could face an
energy crisis situation.

Q. Buet the question remains, what
after Bombay High is depleted? Where
is the new oll?

A. You must lock at the overall
picture. After all, 51 per cent of the
world’s totally-recoverable oil is in 49
large structures. The balance is in
30.000 fields. The future lies in small
fields and not necessarily in huge struc-
tures, Seventy-five per cent of our work
still needs to be done through an aggres-
sive exploration strategy. The oll game s
always a high-stakes scientific gamble
and you have to take risks.

Q. But where in particular do you

expect to find the oil to meet the

country’s projected demands?

A. Gandhar and Krishna-Godavari
are significant finds. I am also excited
about Himachal, Tripura, Jammu and
Kashmir and Andhra Pradesh. I'm con-
fident we will meet our needs by the year
2000.

Q. But in many of these flelds, oNGC
hasdrilledover and over again for more
than 20 years without flnding any
significant recoverable reserves. Why
the hope?

A. Where there is a will there is a
way. The real answer, my friend, Is
perseverence.

Q. According to your annual report
your cost of production is going high.

A. More than 87 per cent of these
costs are uncontrollable costs incurred
through statutory charges, royalty pay-
ments, cess and sales tax. And we can
still finance our operation from inter-
nally-generated funds.

Q. However, these audited flgures
show not only your total operational
costs going up but also the profits
declining as a percentage of your
equity.

A. If we continue to accelerate our
aydrocarbon search. the costs will be
higher but so probably will be the re-
ward. The result of this investment will
show 10 years later. Besides, these ac-
counting methods are geared for engi-
neering-type industries with simple in-
put-output ratios. They are irrelevant to
oil because they don't take into account
the wealth (oil reserves) which are un-
derground. Today I am investing in
areas where there may be noreturn. But
if I make a breakthrough, then all these
accounting ratios will be useless.

~

to prevent this damage to the well, the
accelerated oil production should be
lowered from the rate of 2,60,000 bar-
rels of oil per day to 1,80,000 barrels
until the water injection system for
maintaining reservoir pressure could be
commissioned. But this recommera-
tion was ignored because it would have
entailed a short-fall in production of
about8million tonnesduring 1985-87. u
period during which onGe was claiming
its records. In addition, the deputy gen-
eral manager for the Bombay Offshore
project recently circulated an internat
memo in which he revealed that
Bombay Migh South, “due to

constraints”, will begin to reg- '
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been wicely acclaimed as a very signifl-
cant cantribution to the economic pro-
gress of the country.

Findings: Behind the statistics of re-
coverable reserves—in which onac has
staked a claim of another record perfor-
mance—lurks another disappointing re-
ality. Colonel Wahi's claim that these
reservesshot updramatically from 328 .42
million tonnes in 1980-81 to 450.96 mil-
lion tonnes in 1984-
85 while statistically
true, may be invalid
asa positive indicator
of growing self-suffi-

B K. SHARMA

Oy s e

ONGC’s manpower has shot up In five years

ister short-falls in production.

Onshore oil production, confined
mainly to Cambay ‘n Gujarat, and to
Assain, seemed even less promising for the
future. OfGujarat's61Swellsand Assam’s
230 wells, a total of 272—about a third of
those in production—were on “artificial
lift" by the end of 1985. The “lift" Is an
emergency procedurein which chemicals
and heat are added as stimulant- to wells
which are getting rapidly depleted and
ceased to bubble by themselves. The
threat of a sharp decline in onshore
production is also borne out by the fact
thatabout 37 per cent of all the producing
wellsin Gujarat and 28 per cent of those in
Assam have now run dry.

Claim: Recoverable reserves also in-
creased from 328.42 million tonnes in
1980-81 to 450.96 million tonnes in
1984-85. These achievements...have

ctency.Ifanything, the last few yearshave
registered a sharp short-fall in reserves. A
more revealing comparison would be to
begin with the year 1983 when reserves
were 482.81 million tonnes. This figure
fellto465.19 million tonnesin 1984 andto
45096 million tonnes in 1985. This
clearly shows that during the very years
that oNGc was painting a tosy public
relations picture the depletion in India's
oil reserves was occurring faster than any
additions. A recent report of the Commit-
tee on Public Undertakings (coru) has
castigated oNac {or performing consider-
ably below planned targets in all major
activities—surveys, exploratory drilling,
development drilling, production of
crude—during the sixth plan period.
Claim: Durlug the sixth plan period
41 hydrocarbon strikes/discoveries have
been made.... The total accretion to the

SEPTEMBER 10. 1946 & INDIA TODAY 103



http:to465.19
http:to450.96
http:reservesshotupdramaticallyfrom328.42

SPECIAL FEATURE

existing geological reserves in 1980-85
hasbeen 894 million tonnesofoiland gas.

Findings: These “new' discoveries
and strikes as well as plans to establish
hugereservesindicate that there hasbeen
feverish exploration activity which will
usher i1. a new era of sell-sufficiency. The
use of phrases such as "hydrocarbon
strikes,”  “prognosticated reserves,”
“petroliferous structures,” “discovery of
oil and oil equivalent of gas,” used ran-
domly by ongc in its publications and
press releases are, according to accepted
international standards, no accurate
measures of whether these structures will
yield oil for commercial purposes. These
terms are of academic value. Prognosti-
cative reserves only give some indication
of the volume of work which will be
required for further exploration. Geologi-
cal reserves are more precise indicators of
the total oil-bearing potential of a given
field, and not all of even those is extract-
able, The only true yardstick is ‘‘commer-
cially r~~overable oil"—the amount
which can actually be extracted from a
given structure economically as well as
with available technology. And from any
known oil field or “‘geological reserve”,
only about 15 per cent—under optimum
conditions—is accepted as the commer-
cially recoverable quantity.

Claim: The "'new"” discoveries have
been in Bombay High, Narsapur, Kaza
and Tatipaka in Krishna-Godavari,
Narimannam in Cauvery onland, and
Karjisan and Pakhajan in Gujarat. Pro-
duction from the following new struc-
tures commenced through the Early Pro-
duction System (Eps) in 1985: Dahej,
Balol, Wasna, Limbodra (all in Gujarat)
and Narimannam (Tamil Nadu).

Findings: In its litany of new and
recent discoveries and strikes—in which
it is never made clear how much oil is
actually commercially recoverable—
oNGe has also listed oil fields and pools,
someofwhich werediscoveredinthe'70s.
Balol, ongc's internal documents reveal,
was discovered in the early '70s even
before Bombay High. Dahej and Wasna
figure in an oNGe paper prepared in Janu-
ary 1981. While the onGc statement
promises to produce oil from these struc-
tures through Eps, nowhere does it men-
tion the quantity to be recovered. And
small wonder. The total recoverable
amount from the three fields will barely
form a trickle: Dahej, 0.4 million tonnes:
Wasna, .56 million tonnes; Balol, .44
nillion tonnes. According to a report
prepared by an oNGc group appointed in
1982, Wasna and Balol were listed as two
small oil pools along with 24 other such

pools forming less than 2 per cent of the
total onland geological reserves.
Narsapur and other Krishna-Goda-
vari structures, recently heralded as po-
tential new finds, were explored and
drilled by the international oil giant Chev-
ron which spent more than $30 million
between 1982-85 and pulled out after
concluding that the feld was not com-
mercially viable. And onNcc—despite
claiming to have established a geological
reserve of 24 milllon tonnes in this field—
has so far not been able to extract even a
drop of commercial oil. And total confu-
sion prevails not only about the viability
but also the history of this field. Former

the Gandhar structure contained 100
million tonnes of geological reserves. If
this cla'm is accurate, the recovery of oil
(calculated at 13 to 20 per cent of the total
reserve) will be in the vicinity of 13 to 20
million tonnes. This, compared to the
national demand of more than 40 million
tonnes by next year—when Gandhar is

likely to be put in production—is no large

amount and will not be able to cater to

even a year of domestic requirements.
Further, according to oNGc sources,
each of the four wells drilled initially
contain varying sand structures indicat-
ing thefield is not homogeneous; it is thus
extremely difficult to make an accurate
BHAWAN SINGH

r

petroleum minister P.Shiv Shankar
stated on October 24, 1982, that oil and
gas had been struck in Razole (Godavari
basin onshore) and tests were underway
to determine commercial viability. But
the ONGC Recorder stated—and this an-
nouncementwas carried in Parliament in
July 1986—that oilhad beenstruck forthe
firsttime in 1986 in the Krishna-Godavari
structure in Kaikalur-3. This notwith-
standing official pronouncements.

Cluim: The strike at Gandhar, discov-
eredIn March 1984, is emerging as one of
the ..iost prominent discoveries after
Bombay High.

Findings: The real picture of the
Gandhar discovery is still hazy. In his
Republic Day speech at Tel Bhavan in
Dehra Dun, Colonel Waht estimated that

prediction of the reserve at this stage.
Officials of oNGc's western region in
charge of developing Gandhar maintain
thateven after having drilled nine wellsin
the area it is still premature to make any
credible assessment of the deposit. oNGc iu
now planning to dig several other wellsin
the structure before arriving at a final
production plan. Commenting on finds
during the sixth plan an inter-govern-
mental sub-group observed in its recent
report: “The individual discoveries and
finds made during the plan were, in
general, small, suggesting that a similar
pattern could prevail in the seventh plan
as well. The conclusion was that oil
production has not branched off from the
two onshore areas of Gujarat and Assam
as well as from Bombay Offshore and no
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significant fields or structures have been
added through innovative exploration.

Claim: oNGc expects to establish—for
the future—additional reserves of 1,400
million tonnes of hydrocarbon reserves
through new exgloration,

Findings: This futuristic scenario ap-
pears to be a case of old oil in new bottles.
According to a break-down this new
bonanza will come as follows. Of the new
1,400 million tonnes to be established
within the next five years, 810 million
tonnes will be established in Category I
basins (Assam, Bombay Offshore, and
Gujarat), 645 million tonnes in Category
II basins (Rajasthan, Cauvery, Krishna-
Godavari, Andaman, West Bengal,
Himalayan foothills, Ganga valley,
Tripura, Nagaland), and the remain-
ing in Category III basins (Kutch,
Saurashtra, Kerala-Konkan and Ma-
hanadi). Even senior oNGc insiders are
baffled by these projections. By onGc's
own admission, the Category I basins
have already begun to exhibit signs of
“diminishing returns"—in other
words, the flow from these fields can at
best be kept constant with the help of
artificial measures. In the Category 1

hasins, 25 years of exploration have so
far established only 72.2 million
tonnes of geological reserves. It bog-
gles the iinagination as to how this
figure will be expanded to nine times
this amount within a span offive short
years. Within this category itself, there
are four basins—Bengal, Himalayan
foothills, Ganga valley, and the Anda-
mans, where even after 20 years of
repeated exploration within the same
structure, no reserves have been es-
tablished. And in Category IIl also, the
projectionshavebzen made noton the

tered prices for oNGc crude. oNGce profits
rose dramatically frotn Rs 46.57 cr. e in
1980-81 to Rs 375.54 crore in 1981-82—
an eightfold rise in profit during a period
when production rose by merely one-
third, from 9.2 million tonnes to 13.1
million tonnes. What made this possible
wasthe price ofoil, which wasraised from
lessthan Rs400 per tonne to Rs 1,180 per
tonne. During 1982-83, when production
from Bombay High began to soar. the
profit rose to Rs 692.87 crore—-a fivefold
increase. During this year the adminis-
tered price of crude was raised fuither to
Rs 1,380 per tonne. Despite these figures
however. auditors say, the future earning

SNEI

alsoaboutdoubled between 1983-85 from
Rs 634.93 crore to Rs 1,395 crore.

Claim:oNcchasbeen alive to the need
of indigenisation not only to conserve
scarce foreign exchange but also to
achieve self-reliance.

Findings: The recent coru report ex-
pressed “dismay" at the fact that despite
ONGC's claims that its technology is com-
parable to that of foreign companies and
that it has now reached the goal of self-
reliance, the amount of forzign exchange
being spent by it has been increasing.
Foreign exchange expenditureson onGc's
activities increased from Rs 920 crore in
1982-83 to Rs1,189 crore in 1984-85.
According to the confidential minutes
of an oNGc board meeting held on
January 29, 1985, the commission
approved the acquisition of44 new rigs
atacostofRs956.41 crore. Theforeign
exchange component of these was
estimated at Rs 514.36 crore.

Claim: Significant progress has
been achieved in the sphere of
Indigenisation of our materia! inputs
during the last few years. During
1983-85 about 54 per cent of the total
purchase of capltal equipment and
stores made by oNGc was through
indigenous sources. This indicates
rapid growth ofindigenous capability,

Findings: New developments indi-
cate that oNGc may be moving away
from the twin goals of self-sufficiency
and self-reliance. For example, for the
fourth time since the '70s, India has
decided to invite “reputable com-
panies” to explore in all the offshore
basins, excluding Bombay. covering
27 blocks encompassing an area of
3.59 lakh sq km. The terms are the
most liberal India has ever offered.

Under the proposed contracts, foreign

basis of established reserves but only
on theoretical geological studies. Fol-
lowing issuance of the coru report, the
petroleum secretary himself admitted
that these projections were
“probabilistic” exercises and no certain
guide to achievement in self-sufficiency
within a given time-frame.

Claim: The achlevementsin the finan-
cial year 1984-85, the last year of the
sixth plan period, exceeded the previous
year's records and have been widely ac-
claimed as a very significant contribution
to the economic progress of the country.
Net profit has gone up from Rs 882 crore
in 1984-85 to Rs 923 crore in 1985-86.

Findings: There is no doubt that oncc
lias made large profits during the sixth
plan. But most of these profits were made
possibie by one major factor—a dramatic
increase in the Government's adminis-

capacity of oNGc does not look too bright
and could reflect on the efficiency of the
organisation. Between 1983 and 1985 the
percentage of ONGC's net income to equity
registered a sharp decline. In other
words—even as more and more resources
were being added to oNGe {equity)}—the
company'searnings continued todecline.
Claim: Cutting down operational
costs has helped oNGc save crores of
rupees during the last few years.
Findings: Reports show rising costs.
Meanwhile, between 1981 and '85, the
ONGC cost of crude per tonne soared from
about Rs400toRs877.32 per tonne {from
Rs57.51 to Rs 116.98 per barrel), and the
cost of drilling doubled during this perioa
from Rs 4,505 per metre to Rs 8,982 peor
metre. Overall, the operating costs of oNGC

companles will explore offshore areas
(including Krishna-Godavari) on a turn-
key basis. oNGc, for all practical purposes,
will do nothing more than monitor and
share the production and charge royal-
ties. This would spell a critically-dimin-
ishingongeroleinexploring, drilling, and
producing oil from India’s offshore facili-
ties. But so far, despite onGc's official claim
that it “'is now on the international map
and a large number of compauies world
over are watching withinterest thestrate-
gies adopted by ongc,” such efforts in the
past have not attracted many bidders.
During the first round 12 years ago, three
contracts were signed, while there was
only ore in the second round. The third
round, in the mid-80s, was cancelled
because no bidder showed any interest.

Even Bombay Offshore—to be main-
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tained under the oNGc aegis—is for the
main part a foreign operation in terms of
rig supervision, technical expertise and
equipment. In order to show that oNge
had taken a big step in the direction of
indigenisation, the commission an-
nounced that it had started buying rigs
and machincry—the main expenditure
item in oil production—from Bharat
Heavy Electricals Limited (BHEL), an-
other [udian company. But, internal
documents show, this was a shell game
because the machines provided to onGc
by BHEL contain imported components
as high as 77 per cent. According to
Indian industrialists, the foreign compo-
nents in parts they fabricate for oncc
operations is as high as 50 per cent. In
1985, the oNGec annual report noted that
the commission had made *'a real con-
tribution to the Indian economy...
through helning establish a sound base
for the manufacture of drilling rigs,
offshore supply vessels, cementing units
andlogging units.... Thishas created the
right environment for the transfer of
technology to Indian units.” But the
following year, the commission's own
import substitution group announced
that during the seventh plan, greater
emphasis would be placed on the
charterhire ofmany ofthese sameitems.
In other words, these goods and ser-
vices—mostly available fromn abroad—
will, in the future, simply be leased. In
fact, onGc's charterhire plans caused the
director of the Department of Economic
Affairs to remark caustically at a recent

performance review meeting of onGc:
“India has of late become a residual
market for charterhire of drilling rigs."”

Claim: Impraving efficiency in drill-
ing operations...have paid excellent
dividends.

Findings: During the sixth plan,
ONGC’s drilling, both onland and off-
shore, fell short of its own targets.
Onland oNcc drilled 20 per cent below
target. The most serious short-fall was in
the Assam field where oNGe, as againsta
target of 3,00,000 metres was able to
drill only 1,91,230 metres. The minutes
of a corfidential performance review
meeting held last year reveal that the
petroleum secretary admonished onGe
officials over short-falls in drilling and
refused to accept their excuse that the
failure to meet targets was the recult of
non-availability of rigs.

Claim: Drilling has been stream-
lined to achieve the maximum effi-
ciency. Mobile rigs have been intro-
duced which have increased cycle speed
by 40 per cent.

Findings: Despite oNGC's claims ¢f
improved *'rig performance’’, the bare
facts are that six out of etght rigs owned
and managed by it and employed at the
crucia! Bombay High field performed
miserably during 1985-86. The overall
rig performance at Bombay High would
have been disastrous had it not been for
the much better performance of foreign
rigsmanaged and operated by foreigners
under charterhire. During that year
Sagar Vikasburneddown in a fire; Sagar
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Pragati was grounded in April 1985 and
towed away to Dubai for repairs and is
stiil vut of commission; Sagar Jyoti was
grounded in December 1985 because of
damage to its legs; Sagar Ratna’s legs
were damaged in April 1985. It was
recommissioned after the legs of another
rig were cannibalised for repair pur-
poses; Sagar Shakti, employed to drill a
target of 12 wells could very disappoint-
ingly drill only eight; and Sagar Gaurav
fell far short of required performance
expectations. The only two drills which
met their performance targets were
Sagar Vijay and Sagar Samrat.

Claim: The number of sick wells has
been reduced...and the period of seismic
parties (for exploration) has been In-
creased. oNGc has achieved interna-
tional standards of excellence.

Findings: During a closed-door per-
formance review meeting of the sixth
plan, the petroleum minister said onNGc
needed to make “substaniial improve-
ments” by speeding up seismic surveys,
improving the techkuical audit of the
quality of data collected, better interpre-
tation of data and a more realistic deter-
mination of drilling programmes "*based
on vigorous analysis”. He also noted
that there were a large number of *'sick
wells" and the time being taken to repair
these was “'a matter of serious concern”.
And he also made it clear that in his
opinion. the Oil and Natural Gas Com-
mission had a long way to goin order to
“attain  international  levels  of
excellence”.
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