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This study on the o6l mpact of New Gas on Refining
Federation of India in its continuing initiative to undertake, inter -alia, analytical studies to
present insights into the ever-changing landscape in the sector to provide strategic planning
inputs. Globally the availability of natural gas and its resultant future is more ce rtain than oil
and its share in the energy mix is expected to rise substantially and almost catchup with coal
consumption.

In India, large finds in the East Coast KG basin in 2002 and subsequent commissioning of
LNG regasification terminals on the West Coast have transformed the gas sector. It enabled
growth in gas transportation infrastructure, provided gas to core sector and lent impetus for
development of new gas based industries resulting in helping reduce carbon footprint.

The substitution of liqui d fuels like FO, LSHS, Diesel, Petrol, LPG, etc. by new gas, was
however, not easily fathomable. There was, thus, a need for assessing the impact of gas on
liquid fuels.

During the course of this study collection of details for gas supply projections and location-
wise demand of liquid fuels was critical. Similarly, modelling the growth of end use sectors
like CGD, fertiliser and power sectors proved to be challenging. Gas market development is a
dynamic process. The study team conducted consultations wth DGH, PPAC, industry
participants and senior industry experts to create a picture of what could emerge in future.
The volume of gas production from KG D6 Block of RIL is assumed to be building upto a
maximum of 80 MMSCMD and sustain over years as indicated elsewhere in this document.
All the analysis carried out is based on that assumption. In reality, however, the sustained
production has not reached that level; consequently the projections of gas consumption,
including its displacement of oil projected during the Xll Plan period ending 2016 -17would be
affected. The projections are retained with an expectation that when supplies from the field
reach the earlier anticipated level in due course, the displacement or consumption would be
on the lines of the projections.

The results of the study are valuable for the gas market and in understanding the intertwined
nature of the gas and oil sector. Gas, conventional and non conventional, is said to be the fuel
of the 215t century. In an earlier study in 2007 PetroFed had projected demand for natural gas
and natural gas equivalent of naphtha to increase to 243 billion cubic metres (BCM) and 405
BCM in 2030, assuming an annual GDP growth of 6 per cent and 8 per cent respectively as
compared to a consumption of 42 BCM in 2003-04. Natural Gas is a clean and efficient fuel
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as compared to coal and oil and would be the
hindered by supply and infrastructure constraints.

Our thanks to PricewaterhouseCoopers (p) Limited (PwC) who have been our knowledge

partner for this study.

We also sincerely thank DGH, PPAC, all our member companies and the industry experts for

their valuable inputs provided during the course of this study.

We are confident that this study will provide sign ificant insights to readers. We will be

delighted to receive any comments and views.

A ()\;Lx@ <

September 2011 A. K. Arora,
Director General
Petroleum Federation of India
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Setting the Context

2.1.1 Natural Gas has emerged as the preferred fuel of 2% century. With commercialisation of new
gasdiscoveries and coming up of LNG terminals in India , Natural Gashas come to the fore as
a preferred source of energy contributing to the energy security of the country. This
enhanced availability of gasfrom 2009 -10inthe country ( A Ad di t i dhasthk poterdia 0 )
to displace almost all major liquid fuels across various sectors since gas is competitively
priced and is environment friendly. Such displacement of liquid fuels would impact
downstream Refining & Marketing industry and evaluating such an impact would help
industry plan business accordingly.

2.1.2 Towards this end, PetroFed engaged PwCto analyse the impact of Additional Gas on
Refining and Marketing in the country and to undertake a study through research, analysis
and consultation.

Findings and Conclusions

2.3.1 The specific gas consuming sectors viz. Fertiliser, Power, City Gas Distribution, Refinery,
Steel and Petrochemicals have beenidentified and accorded priority in the allocation for
supply of gas by theEmpowered Group of Ministers (EGoM) . Therefore, the volume of liquid
fuels displaceable by gas has been assessed for these sectosn aggregae volume of 43.6
MMT (Table 5.) of liquid fuels have the potential to be displaced by the year 2016-17in these
sectors, if constraints in gas availability are ignored. To support the displacement of this
volume, approximately 143.2 MMSCMD of gas(Table 5.) is required.

2.3.2 For the purpose of analysing if and how much gas is available to supprt this displacement of
43.6 MMT of liquid fuel s estimated as potentially displaceable by gas the existing and
potential sources of supply of gas have been assessedor projected availability of gas till
2016-17. This includes gas supply from APM sources, PreNELP, NELP, CBM blocks,
projected production profiles of gas discoveries for which the Field Development Plans
(FDPs) have been submitted by the operators for approval to Directorate General of
Hydrocarbons (DGH) as well as the supply from LNG terminals estimated based on
regasification capacities of existing terminals and those which are planned to be
commercialised in the period under review. Subsequent to such an assessment it is
estimated that gas supply is estimated to grow fom 147.6 MMSCMD in 2009-10 to 252
MMSCMD by 2016-17 (Table 4.7). A part of this gas supply i.e. around 147.6 MMSCMD is
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being consumed by the existing units in the Fertiliser, Power, City Gas Distribution, Refinery,

Steel and Petrochemicals sectors in thecurrent year (2009 -10). It is assumed that these

existnguni t s wi | | consume gas alo) levels avhich is arourdnlt7.6y e ar 6 s
MMSCMD. After considering this 147.6 MMSCMS o gas supply consumed by the existing

units, only 104.4 MMSCMD of gas is left to support the possible displacement of 43.6 MMT

of liquid fuels by the year 2016-17 as against requirement of 143.2 MMSCMD out ofthe

aggregate 252 MMSCMD of gas projected to be available by the year 201617. Therefore,

there exists a gas supply shortfall of 38.8 MMSCMD posing a supply side constraint to

support displacement of 43.6 MMT of liquid fuels by the year 2016-17(Table 5.).

2.3.3 Thereafter, the remaining 104.4 MMSCMD of gasis allocated amongst the sectors in the
same order of priority as set out in the presen gas utili sation policy of the Government.
Nevertheless a part of this gas will also be consumed in the expansion and Greenfield
projects in the fertiliser and power sectors and thus will not displace any liquid fuel
consumption since this gas is consume in the new plants in the fertiliser and power sectors.

2.3.4 With food security issues being uppermost in the agenda of the Government, it is assumed
that Government shall continue to allocate gas to the Fertiliser sector on priority. As per
expansion plans of existing urea units and revival of the closed urea units duly approved by
the Department of Fertilisers, based oncapacity utilization and specific energy consumption,
it is estimated that 27 MMSCMD of gas out of remaining 104.4 MMSCMD of Additional Gas
will get allocated to these units by the year 2016 17. With regards to the power sector, as per
the gas utilisation policy of the G overnment in vogue, all new power projects will get gas
allocation when they are ready to operate. The Working Group on Paver for XI Five Year
Plan Period (2007-08 to 2011-12) has identified under construction gas based power projects
with an Installed Capacity totalling 1,014 MW. These power projects are likely to get
commissioned during the period of study and will get allocation of about 8.5 MMSCMD of
gas. Thus, an aggregate volume of 35.5 MMSCMD of gas (Table 5.) is required in the
expansion and Greenfield projects in the fertiliser and power sectors. After accounting for
this 35.5 MMSCMD of gas, 68.9 MMSCMD of gas is availablefor displacement of liquid fuels
by the year 2016-17. This quantity of 68.9 MMSCMD of gasis allocated amongst the sectors
in the same order of priority as set out in the present gas utilisation policy of the Government
and is estimated to supplement displacement of 19.8 MMT of liquid fuels in these sectors

under constrained gas availability scenario.

2.3.5 To provide insights for planning product movement across the country and its impact on
refining and marketing , the yearover-year regional demand of petroleum products have
been projected till 2016-17 assuming that petroleum products shall grow at the historical rate
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2.3.6

2.3.7

2.3.8

2.3.9

2.3.10

23.11

of growth in consumption of petroleum products, based on IPRs for the period 2007-08 to
2009-10. The displacement of liquid fuels will add to the increased availability of displaced
liquid fuel viz. LPG, Naphtha, MS, HSD/LDO and FO/LSHS. Therefore, the volume of
displaceable liquid fuels has been added tosupply.

India is fast emerging as refining hub and the country will be surplus in almost all products

except LPG. The economy is continuing to grow at upwards of 7 percat and would therefore

need petroleum products to drive as well as sustain the growth in the years to come. The
demand of petroleum products accordingly is fast catching up this trend. Although, 19.8

MMT liquid fuels are projected to be displaced by gas by the terminal year of the study i.e.
20016-17, the demand growth of petroleum products would mostly make up for it.

The refineries are well geared up to meet this challenge and oil and gas sector possess
required experience in trading of petroleum products quite competitively in the global
market. It will therefore, not be difficult for oil and gas sector to handle the required export
of surplus petroleum products. However, movement of surplus product from hinterland
refineries to the costal terminal is not envisaged in large volume, considering region wise

supply demand balance.

To handle export of surplus petroleum products, coupled with substantial import of Crude
Oil and LPG in the coming years, oil & gas sector would need to examine availability of
required port infrastructure and facilities to handle the same.

Notwithstanding above, and putting it in perspective, the new gas has saved the country of a
consumption of about 20 MMT of petroleum products. Consequently, the gas would cause to
the country saving of foreign exchange for crude imports, save the environmental
externalities caused due t o [ltdr glanhiry fof creating 6
additional refining capacity as well as expansion of capacity of existing refineries including

corresponding capital infusion.

The study also infers that the pipeline infrastructure would not be made redundant due to

potential di splacement since the country remains strong on demand despite the
displacement. The retail petroleum sector may, however, feel the effectin terms of reduction

in growth because of city gas distribution network development. The Oil Marketing
Companies may therefore be impacted to that extent.

In this context, it is pertinent to mention that the gas infrastructure proposed by 2016 -17 is
largely influenced by the source of gas and the existing pipeline infrastructure like HBJ
pipelines. Although this is obvious, the section of analysts observe that a more holistic
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planning for development of gas distribution network in years and decades to come could be
(and have been) made so as to maximise benefit of gas availability to the nation.
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3. Introduction
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3.1

3.11

3.1.2

3.1.3

3.14

Background

Natural gas, termed as Fuel of the 23 Century, has emerged as the preferred fuel due to its
inherent environmentally benign nature, greater combustion efficiency and cost
effectiveness. The trade driven supply and henceconsumption of natural gas has sharply
increased in the last decade at the global level. In India too, the natural gas sector has gained
importance owing to domestic gas discoveries and LNGregasification terminals having been

set-up.

The gas market in India is at an inflection point. The increase in gas supplies due to
production from KG D6 block, the expected production from other discoveries of ONGC,
GSPC, etc., as well as gas imported through LNG route, would meetpart of the existing

demand, but also promote setting up of brown field and green field gas fuelled projects on
the pipeline routes. Gas infrastructure is being developed rapidly. The East West Pipeline
and the connected HBJ pipeline would take the KG D6 gas to major demandcentresin India.

With increase in gas supplies and development of pipeline infrastructure, the gas markets

would develop further, thereby benefiting the customers and the country.

The Additional Gas is to be used in many segments like fertilizer, power, industrial,
commercial, domestic and transport sectors. In most applications, gas is an alternative
option and has the potential to displace liquid and solid fuels. The displacement of fuels like
MS, HSD, Kerosene andNaphtha will immediately impact the consumption of these fuels.
Elsewhere, owing to the economic growth and improvement in standard of living, deman d
for liquid fuels will grow. T he net effect of these counter developments is expected tobe
altered pattern of utilization of petroleum refineries, storage & marketing set -ups, the
existing infrastructure of delivering transport fuels to end users. Analysis of these
displacement effects has been undertaken with the objective of providing scenarios to the
refining, pipeline and marketing companies to be able to plan their businesses well.

Toward this end, PetroFed engaged PricewaterhouseCoopers (PwC) to undertake a study.
This report elaborates the finding s of the study.
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3.2 Scope of this Study
The study covers the following:-

3.2.1 Assess Additional Gas sources, volumes and expected availability period for various
confirmed sources of gas, including CBM, discovered or established as on date.

3.2.2 Assess available and planned infrastructure for gas transportation and distribution and
governing regulations like utilization policy.

3.2.3 Assess in the identified destination geographies sectors the part of iquid fuel consumption

which is expected to be displaced with gas.

3.2.4 Analyse and estimate volume and timelines of anyreduction in r efined fuels consumption in

the following three categories:
3.2.4.1 Regions
3.2.4.2 Fuel types
3.2.4.3 Plan periods (Eleventh and Twelfth)

325 Evaluate consequent efrodueton plan and ttilizaetionrok gipelinee r | e s 6

infrastructure, storage terminals (including Shore Terminals) and retail outlets.

3.2.6  Suggest how the refinery, pipeline and marketing industry can respond to the situation.
3.3  Approach and Methodology

3.3.1 The fuel displacement analysis is carried out by individually analysing the industry sectors.
Their demand is estimated T either project by project, or on the basis of other factors like
constituent consumers and capacities i to evaluate the potential of displacement by gas.
Thereafter gas availability, gas infrastructure and such other constraints were applied to
estimate the volume of displacement. The data regarding gas availability was estimated by
interaction with DGH and from annual reports of LNG terminals. The industry sectors
related data was sourced from reliable sources. The desk based analysis was carried out of

potential of displacement.
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3.3.2

3.3.3

3.34

3.35

3.3.6

3.3.7

The approach for analysing impact of projected liquid fuel displacement was consultative.
Impact of such displacement was discussed with the industry members. Specific conclusions
were drawn on the basis ofresults of analysis and views of industry members.

The methodologies followed for undertaking analysis through different tracks of scope of
work are described below.

Step 1: Assessment of the existing and potential sources of gas

DGH was approached for obtaining outlook on gastill 2016 -17. The data sourced from DGH
was pertaining to discovered blocksfor which Field Development Plans (FDP) are approved.
As regards other discoveries which may commercialise in theforward period being covered
in this study, but whose FDPs are not approved have also been considered for estimating
year on year gas supply volumes.The gas supply estimates of such cases were based on
industry reports relatin g to FDPs under review by DGH. Gas supply from LNG terminals was
estimated based on capacities of existing terminals and those which are planned to be
commercialised in the forward period being covered in this study .

Step 2: Identification of existing and planned gas transmission infrastructure
for connectivity of source of supply of Natural Gas with end -user segments

In order to assess which projects, regions and cities will get gasin the forward period being
covered in this study, the existing and planned/proposed gas transmission pipelines were
taken into consideration. Information like capacities, completion timelines, etc. about
planned/proposed pip elines was obtainedfrom reliable sources viz. annual reports of the gas
pipeline companies and report of the Working Group on Petroleum and Natural Gas Sector
for Xl Five Year Plan period (2007 -12).

Step 3: Sector wise assessment of volumes of liquid fue Is displaceable by

Natural Gas in different regions and sectors of India

An Empowered Group of Ministers (EGoM) has been identifying and prioritizing specific
sectors for supply of gas. Subsequent to this, the EGoM also allocatesspecific gasvolume to
these priority sectors. The volume of liquid fuels disp laceable by gaswas assessed forin
these sectorsviz. Fertiliser, Power, CGD, Refinery, Steeland Petrochemicals.

The liquid fuels analysed are petrol, diesel (including LDO) , LPG, Naphtha and FO/LSHS.
Information/data available from sources such as Petroleum Statistics (by MoPNG), various
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3.3.8

3.3.9

reports of MOPNG and Planning Commission on the sector wise sales/consumption of these
liquid fuels have beenusedto estimate displaceable volume of liquid fuel in various sectors.

The displacement of liquid fuels is sensitive to the time from when gaswill become available
at the projects in the sectors identified or cities under consideration . Hence, the reach of
pipeline infrastructure and its capacity are mapped across the country along with the

projected time-period within which the gas would be made available to the specific projects,

regions or cities. First the year on yearvolume of liquid fuels consumption in these sectors

was estimated using, various assumptions of economic factors, feasibility factors, efficiencies,

plant load factors, technology bottlenecks etc. Consequently potential liquid fuels
displacement was estimated.

The methodology followed for estimating the volumes of liquid fuels displaceable by gasin an
unconstrained gas supply scenario for each of the aforementioned sectors is explained
hereunder:

Fertilizer : In the fertilizer (Urea) industry, potential of displacement of liquid fuels exists if
Naphtha and FO /LSHS based units can get gas supplies. Additionally, some units are gas
based but they useNaphtha owing to the shortage of gas.Such projects also hold potential of
liquid fuel displacement when gas supplies are establishedIn fertiliser sector, t he volume of
Naphtha and FO/LSHS displaceable by gas have been projectedvith due sensitivity to the
time-frame for conversion of the existing Naphtha and FO/LSHS based urea units to gas

which in turn are determined by

a. The schedule of pipeline connectivity of these units,
b. Availability of gas and

c. Governmen{ed)s policy

d. Conversion projects schedules

A comprehensive analysis covering all existing and prgoosed fertiliser units in India has been
carried out to estimate the year wise displaceable volumesof Naphtha and FO/LSHS in the

fertiliser sector. Suitable assumptions listed in chapter 4 have beenmade for this estimation.

Power : In the power sector, different methodologies were used for estimating the quantities
of liquid fuels displaceable by gas for IPP/Merchant power plants and Captive Power Hants
(CPP).
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Estimates of displacement of Naphtha, FO/LSHS and Light Diesel Oil (LDO) are made for
the Independent or Merchant power plants, based on inputs on quantity of the liquid fuels
consumed and Plant Load Factor (PLF) related infor mation gathered from various reports

and industry interaction s.

A list of CPPswhich covers names/capacities of projects and quantity of liquid fuels usedhas
been obtained from CEA. Such projects are then considered and analysed for potential
displacement of liquid fuels, subject to assumptions listed in the Power section of Chapter 4
of the report.

City Gas Distribution: The volume of liquid fuels displaceable by gas was estimated
separately for four sub-segments within City Gas Distribution (CGD), viz. domestic,

industrial, commercial and transport for 323 cities. These include: -

(a) 68 cities for which the entities had submitted Expression of Interest Eol to PNGRB for
CGD licence;

(b) 243 cities suo-moto identified by PNGRB for seeking Eol from investors for d eveloping
CGD network; and

(c) 12 cities en-route gas trunk/Spur pipelines and which are yet to attract investment
interest from any entity(ies) interested in laying, building, operating or expanding gas

transmission pipelines and/or PNGRB for developing CGD network.

Suitable assumptions made to estimate the volumes of liquid fuels displaceable by gas in

these identified cities are cited in the CGD section in Chapter 4 of this report.

Refinery: All refineries in India which are already connected by gas transmission pipelines
and those which are expected to be connected by pipelines are analysed for estimating the
volume of liquid fuels consumed within refining process displaceable by gas. Suitable
assumptions made to estimate this volume are detailed in the Refinery section in Chapter 4

of this report.

Steel : In the steel sector, gas is expected to displace liquid fuels inSponge Iron plants. The
potential three such projects which hold potential for gas supply are analysed in the Steel
section in Chapter 4 of this report.

Petrochemicals : A list of all petrochemical complexes in India covering their names,
capacity and feedstock usage was obtained from secondary sources. Of these, the Naphtha

based cracker complexes were analysed for possibility of Naphtha displ@ement by gas. The

Impact of Additional Gas on Refining and Marketing 14 PricewaterhouseCoopers



3.3.10

gas availability and pipeline connectivity is not a constraint in the regions where most of
these Naphtha-based cracker complexes are located.Gas is not a perfect substitute of
Naphtha as it is not economical to produce many downstream petrochemical products using
gas as feedstock.Hence, the potentially displaceable volume of liquid fuels by gas is Nil as
analysedin the petrochemical segmentin Chapter 4 of this report.

Step 4: Impact analysis of liquid fuel displacement

An analysis was carried out to assess the impact of displacement of liquid fuels by gas on
regional demand-supply balance of petroleum products in order to assess the impact on
refining capacity and marketing infrastructure . The data/information regarding refinery

capacities, product slate, consumption of products etc. was researched using secondary
sources. The region wise and product wise impact of displacement of liquid fuels by gashave

also been analysed as a part of this study.
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4.1

The big change

4.1.1 The year 2009-10 can be referredto as the turning point in the development of gas market in

4.2

India. The supply of Additional Natural Ga s f r o mMKG-R6 Eefdsin April 2009
supplemented by augmented LNG supply and already existing domestic sources of supply
such as APM Pre-NELP, NELP and CBM has significantly altered the landscape of gas
availability in India .

Current Gas Supply

4.2.1 The current gas supplyis summarized in Table 4.1 below:-

Table 4.1 Natural Gas Supply in India in 2009 -10 (MMSCMD)

Sl Sources of Gas Supply 2009 -10
Total Domestic Gas Production

bl 11+1.2+1.3+1.9) 1153

11 APM (ONGC, OIL) 55.1

1.2 Pre-NELP(Panna-Mukt a + Tapti, Ravva + Ravva Satellite) 15.9

1.3 | NELP (RIL) 41.4

14 Others 2.98
Regasified Liquified Natural Gas( R - LNG)

2 32.3
Supply

3 Total (rounded off) 147.6

422

Source: PPAC

The volume gas production from KG D6 block of RIL is assumed to be building upto a
maximum of 80 MMSCMD and sustain over years as indicated elsewhere in this document.
All the analysis carried out is based on that assumption. In reality, however, the sustained
production has not reached that level; consequently the projections of various gas
consumptions would be affected including that of oil displaceable by gas. The projections are
retained as it is with an expectation that if and when the supply from the field reaches the
earlier anticipated level, the displacement or consumption would be on the lines of
projections

Impact of Additional Gas on Refining and Marketing 16 PricewaterhouseCoopers



4.3  Gas Supply Projections

4.3.1 Supply projections from existing nominated fields of both ONGC and OIL under
Administered Pricing Mechanism ( APM) are projected to decline from 51.89 MMSCMD in
2010-11to 24.71 MMSCMD by 2016-17.(Table 4.2)

Table 4.2: APM Gas Supply Projections

MMSCMD 2010 -11 2011-12 2012 -13 2013-14 | 2014-15 | 2015-16 | 2016 -17
APM Gas

(ONGC, 51.89 54.85 48.59 41.54 37.05 31.15 24.71
OIL)

Source: Gas Pricing in India 2008, In dustry sources

4.3.1The production profiles of existing gas fields and projected production profiles from new gas
discoveries, for which the Field Development Plans (FDPs) are submitted by the operators
and approved by the Directorate General of Hydrocarbons (DGH) have been consideed for

projecting the domestic gas production in years to come (Annexure 1and Annexure 2).

4.3.2 The data obtained from DGH indicates a gradual decline in the gas production from P re-
NELP fields from 21.53 MMSCMD in 2010-11 to reach a level ofil1.14 MMSCMD by 2016 17.
This includes gas production from Panna-Mukta and Tapti fields located in South of Gujarat
along the Western coast of India; Ravva fields located off the Eastern Coagd of India along the
Coast of Orissa,Hazira field located in Southern Gujarat and Lakshmi and Gauri fields in
Western Gujarat. On the other hand, domestic production of gas from NELP fields is
projected to go up from 70.58 MMSCMD in 2010 -11to 81.24 MMSCMD by 2016-17. (Table
4.3)

4.3.3 Although, the gas production from CBM blocks of Great Eastern Energy, Essar and ONGE
CIL in Asansol-Durgapur region in West Bengal and in Jharia are expected to add on to the

C 0 u n tgasyguppdy base, their contribution to aggregategassupply is small (Table 4.3)

Table 4.3 Projections of Gas Supply from Pre -NELP, NELP & CBM blocks

(MMSCMD)

Block 2010 -11 2011-12 2012 -13 2013 -14 2014 -15 | 2015-16 2016 -17
Pre -NELP 21.53 19.18 16.79 14.34 12.58 11.86 11.14
NELP 70.58 88.50 86.72 86.92 86.50 84.33 81.24
CBM 0.001 0.001 0.001 0.001 0.001 0.001 0.001
Total 92.11 107.68 103.51 101.26 99.08 96.19 92.38
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Source: DGH

4.3.4 There are some other discoveries which may commercialise in theforward period covered by

this study but their FDPs are not yet approved by DGH. Production profiles of such new

discoveries, awaiting declaration of commerciality from DGH or for which either the FDP is

under preparation or under review by DGH were estimated to find the possible upside

potential (Table 4.4).

Table 4.4: Gas Supply Projections (Estimated Addition) (MM SCMD)
2009 - | 2010- | 2011- | 2012- | 2013- | 2014- | 2015- | 2016-
10 11 12 13 14 15 16 17
Sl 0.00 0.00 826 | 2410 | 3018 | 3225 | 3228 | 3230
Addition

Source: PwC Analysis, Industry Reports.

Note: This includes an estimate of production from fields/blocks for wh ich FDPs are under approval or are under
preparation (KG -OSN-2001/3 block of GSPC, NEG25 of RIL, RJ-ON-90/6 of Focus Energy, Cauvery Bain Landfall and
Rajasthan). Thi s

Cairnos

bl ock

in

actual production potential, which will meet Government approval.

esti mate

is as

indicdtivecod t e d

4.3.5 Taking into consideration the APM gas supply from existing nominated fields of both ONGC
and OIL (Table 4.2); gas production from Pre-NELP, NELP, CBM blocks (Table 4.3) and
estimated addition from yet to be approved developments (Table 4.4), the gas production is
projected to increase from 1153 MMSCMD in 2009 -10 (Table 4.1) to 149.39 MMSCMD by
2016-17(Table 4.5).

Table 4.5: Domestic Gas Supply Projections

2009 - | 2010- | 2011- | 2012- | 2013- | 2014- | 2015- | 2016-
Sl { MMSCMD 10 11 12 13 14 15 16 17
APM Gas
L | e Gl 551 | 51.89 | 5485 | 4859 | 4154 | 37.05 | 3115 | 24.71
o, | Pre-NELP 1888 | 2153 | 19.18 | 1679 | 1434 | 1258 | 11.86 | 11.14
including Others
NELP 414 | 7058 | 8850 | 86.72 | 8692 | 8650 | 8433 | 81.24
CBM 0.00 0.00 000 | 000 | 000 0.00 0.00 0.00
5, | SR 0.00 0.00 826 | 2410 | 3018 | 32225 | 3228 | 3230
Addition
Domestic
6. | Production 115.3 | 14400 | 17079 | 17621 | 172.97 | 168.39 | 159.63 | 149.39
(1-5)

Source: PPAC,Gas Pricing in India 2008, In dustry sources

4.3.6 Gas supply from LNG terminals is estimated based on capacities of existing terminals andof

those which are planned to be commercialisedwith in the period of study. By 2016-17, Dahej
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and Hazira LNG import terminals are projected to have an operational capacity of 17.5
MMTPA. Another 10 MMTPA capacity will get added with the commissioning of Dabhol and
Kochi LNG terminals by 2012. It is expected that with the commissioning of new LNG re -
gagfication terminals and expansion of existing terminals, R-LNG supply is projected to
increase from 32.3 MMSCMD in 2009 -10 to 102.47 MMSCMD by 20162017. This increase
in R-LNG supply is estimated by assuming 100% capacity utilization of the existing and

proposed/un der construction LNG terminal s (Table 4.6).

Table 4.6: Year -on -Year LNG Regasification capacity build -up and supply
projections
LNG Company 09-10
S| | Terminal Name 10-11| 11-12 | 12-13 | 13-14 | 14-15| 15-16 | 16-17
Actual
Name
1 | Dahej Eﬁtg’”et 10 10| 125| 125| 125| 125| 125/ 125
2 | Hazira Shell 36| 36| 36 36| 36 5 5 5
Total
3 | Dabhol RGPPL 0 25 25 5 5 5 5 5
4 | Kochi BPCL 0 0 0 25 25 25 5 5
5 | Mundra Adani 0 0 0 0 0 0 0 0
6 | Mangalore MRPL 0 0 0 0 0 0 0 0
7 | Ennore IndianQil 0 0 0 0 0 0 0 0
Total LNG
Regas Capacity 13.6 16.1 18.6 23.6 23.6 25 27.5 27.5
(MMTPA)
Total R-LNG 59.9 | 69.30 | 87.93 | 87.93 | 93.15 | 102.4 | 102.
Supply 323 9* * * * * 7* 47*
(MMSCMD)

Source: Company Presentations; Annual Reports of Companies; Interactions with IndianOiland R  GPPL
*Note: R-LNG supply considered assuming 100% capacity utilization of LNG terminals

4.3.7 The aggregate @s supply in India during the forward period covered under the study is
expected to witness an increase from 147.6MMSCMD in 2009 -10 to 252 MMSCMD by 2016-

17(Table 4.7).

Table 4.7: Gas Supply Projection (MMSCMD)

Sl. | Source 09-10 | 10-11 | 12-12 | 12-13 | 13-14 | 14-15 | 15-16 | 16-17
Domestic Production | 115.3 | 144 171 176 173 168 160 149
R-LNG Supply 32.3 60 69 88 88 93 103 103
Total supply of gas 1476 | 204 240 264 261 261 263 252
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4.3.8

4.3.9

4.3.10

43.11

4.3.12

The estimates of total gas supply presented in Table 4.7 above suggest that total gas
production after reaching its peak of 264 MMSCMD by 2012-13 shall gradually decline to
252 MMSCMD by the year 2016-17.

How this Additional Gas will be utilized was examined next It is considered reasonable that
in the foreseeable future, gas produced from NELP blocks will continue to be allocated under
the Gas Utilization Policy announced by the Government (Annexure 3a and Annexure 3b)
from time to time, whereas the APM and other Pre-NELP gas will be supplied on
commercially negotiated terms to end-users nominated by the Government. With R-LNG
being costlier than the domestic gas, it is expectedthat it will be sold to consumers at market
determined prices.

Overriding the gas availability and allocation, the existing/ proposed gas transmission
infrastructure will be important in monetizing the Additional Gas. Therefore, for assessing
the existing and proposed gas transmission infrastructure in the country, the information on
capacity of pipelines, year of commissioning, pipeline route, etc were obtained and compiled
from reliable sources viz. annual reports of the gas pipeline companies and report of Xl Five
Year Plan documentof Working Group on the subject (Annexure 4 and Annexure 5)

At present, there exists 9895 km of domestic gas pipeline network with a transmission
capacity of 299.89 MMSCMD.. It is expected that 11936.4 km of gas pipeline network with
transmission capacity of 326.39 MMSCMD shall be commissioned by the year 201617 as per
the current plans of the gas transmission companies to build and construct gas transmission
pipelines spanning the length and breadth of the country.

Elsewhere in the study it is clarified how this information has been used to estimate the gas
availability to end-users, and thereby the possible displacement of liquid fuels by gas
calculated.

Impact of Additional Gas on Refining and Marketing 20 PricewaterhouseCoopers



5. Displacement Analysis

5.1 Drivers & Constraints

5.1.1 Natural gas end use inIndia is still not completely driven by the market forces like supply
demand imbalance or price points. EGoM is deciding upon the allocation of gas in priority
sectors. In most of end user segments where displacement of liquid fuel is possible, usage of
natural gas is an option and not a mandate. Therefore, this displacement analysis is an

estimate based on a set of assumptions.

5.1.1 The displacement of liquid fuels by gasalso depends on the decision of switchoverfrom liquid
fuels to gasby the end-user. Each enduser segment hasset of different decision variables to
evaluate switchover to natural gas. The decision wheel presented below illustrates various

drivers and constraints of switchover by end users(  Figure 5.1).

Figure 5.1: Driver s and Constraints of displacement
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5.2 Sector wise Analysis of Displacement of Liquid Fuels by Natural Gas

521

52.2

523

52.4

5.2.5

Major gas consuming sectors viz. Fertiliser, Power (including captive power plants), City Gas
Distribution, Refinery, Steel and Petrochemicals have been analyzed with regards to
estimating the volume of liquid fuel(s) displaced by gas. The first and foremost rationale for
analysing these six consumer segments is the priority these segments have been accorded for
gas allocation by the Empowered Group of Ministers (EGoM) over the years. The gas usage
in these sectors/segments would account for a sizedle percentage of the national gas

consumption.

The analysis of fuel consumption mix for projects and sub-segments within each of these
prioritised sectors indicates a substantial consumption of liquid fuels in these sectors. This
essentially implies a potentially larger scope for displacement of liquid fu els in these

application areas.

Besides Fertiliser, Power, CGD, Refinery,Steel andPetrochemicals, gas is widely used aguel
in cement, ceramics, dass, chemical, process aluminium and such other industrial
applications. Thesesectors however, do not form part of core sectors for prioritisation of gas
allocation by the government. Hence the bulk domestic gas which is price controlled would
not be consumed in these industries and hence do not form a part of aralysis. However, since
these sectors can buyRLNG, consumption by this industry is factored in while analysing

liquid fuel displacement in constrained gas scenario.

To start with, the volume of liquid fuel(s) which gas can potentially displace in identified
priority sectors by the year 2016-17 is estimatedassuming an unconstrained gas supply and
infrastructure development as per plan. This scenario assumesthat the quantum of gas
required in these sectors to displace liquids is available unconstrained despite inter-alia

competing requirements of gas by other sectors.

The possibility of displacement of liquid fuels by gas upto its full potential is limited by
various practical constraints such as availability of gas, delay in construction of proposed grid
infrastructure result ing from delays in execution of pipeline projects, acquisition of land etc.
These constraints on infrastructure development have been factored in by building suitable
assumptions with regards to the commissioning of pipelines. Other qualitative factors
constraining the switch over, such as acceptability of gas over liquid fuel by consumers,
limited market penetration of gas marketing companies etc. are addressed by the way of
assumption building for variations in realizable demand. Duly factoring in these
assumptions, the year-on-year volume of liquid fuels displaced in the end-user segments is

projected.
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5.2.6 A schematic representation of approach and methodology including the assumptions used

for estimating the volume of liquid fuels displaced by gas are presented in Figure 5.2 below:-

Figure 5. 2: Overall Approach and Methodology for Displacement Analysis
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5.3 Fertiliser

5.3.1 Displacement of liquid fuels by gas is preferred by government and not an option for the
fertilizer (urea) industry. U nder the New Pricing Scheme announced by the Governnent, all
existing projects were directed to switch over to natural gas within a stipulated time frame.
The substitution of liquid fuels by gas in the fertil iser sector is thus inevitable.

5.3.2 The approach and methodology, and assumptions used for estimating the volume of liquid

fuels displaced by gas in the fertiliser sectorare presented in Figure 5.3 below.

Figure 5. 3: Approach & Methodology for Displacement Anal ysis - Fertilizer
Sector

Liquid Fuels identified in each

Units
- Type of plants sector
Step 1 I identified I Steo 2 I I Steo 3 I I Step 4 I Step 5
Gas based urea
: o : : pe I :i(n:/f:hti:ee?:; : " : I Estimate tentative time
Identification é plant type. I Lrame cl)fldisplacemem
of Fertiliser s - : y applying
Plants I § é I ::::GZ;I:tTon I Non-urea non I I NIL I constraints on infra
(existing and I § E I of plants gas based I I I I development
2 > Estimate year wise
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8 o Naphtha & displaceable volume
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Assumptions

Identification of fertiliser units Consumer segment Supply of Gas
All existing and proposed fertiliser units Urea and non-urea units have Uinconstrained
will changeover to gas. been classified into four categories

based on the type of feedstock
used for manufacturing the final

nrodiict

5.3.3 A comprehensive analysis was carried out covering all existing and proposed fertilizer units
in India. These units have been divided into four categories based on the type of feedstock
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used for manufacturing the final product. Figure 5.4 given below illustrates this
categorization.
Figure 5.4: Categorization of fertilizer units for displacement analysis

Category-I Category-II Category-Ill Category-1V

Gas-based units Non-Urea Non-gas based Naphtha-based units FO/LSHS-based units

units using External
NH3/Captive H,PO,

Pre-92 gas-based
urea units

Pre-92 gas-based units; Post-92
gas-based units; Post-92
naphtha-based units and 2 Pre-
92 naphtha-based units

Mixed energy units

Closed urea units proposed by
DoF for revival

Non-Urea gas-based units

Future Greenfield Projects

5.3.4 The Category| gas-based units are further disaggregated into the following: -

a. Operational gas-based units including all the urea units grouped as Pre-92 gasbased

units (Annexure 6),

b. Post-92 gasbased units, Post92 Naphtha-based units andtwo Pre-92 Naphtha-based
unit s according to the New Pricing Scheme (NPS) announced by the Department of

Fertilizers in the year 2003 (Annexure 7),

c. Mixed energy urea units which include gas-based units that use alternative

feedstock/fuel to the extent of more than 25% (Annexure 8),
d. Non-urea gashased units (Annexure 9),

e. Closed urea units proposed to be revived by Department of Fertilizers (Annexure 10),
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5.35

5.3.6

5.3.7

5.3.8

5.3.9

5.3.10

f. Future Greenfield projects (Annexure 11)
Category-1l com prise of the non-urea non-gas-based units (Annexure 12).

Category-lll comprises of all the fertiliser units grouped as Pre-92 Naphtha based units
under the NPS except Shriram Fertilizers and Chemicals (SFC), Kotaand IFFCO, Phulpur |
(Annexure 13). SFC, Kota and IFFCO, Phulpur-l were Pre-92 Naphtha based units.
Switchover from Naphtha to Natural Gas was completed in the year 2006-07 as per the NPS
provisions according to which all the urea units are mandatorily required to convert to

natural gas.
Category-1V comprises of all the FO/LSHS based fertiliser units (Annexure 14).

Analysis of the historical fuel mix for the year 2007 -08 indicates that some of the units in
sub-category (8 and (b) under Category-I (Annexure 15) continue use small quantities of
Naphtha for the continuous upkeep of the plant. The 2007-08 data on the fuel mix for these
units reveals this consumption to be in the negligibly low range of around 2%-8% in the fuel
mix. This volume remains as non-displaceable part of the liquid fuels consumption in the

fertiliser sector.

Further, although some units were gas basedAnnexure 16), they were using Naphtha owing
to shortage of gas. Such projects also hold potential of liquid displacement. One such unit is
Shriram Fertilizers and Chemicals, Kota which had to rely on liquid fuels such as Naphtha
and FO/LSHS to meet their feedstock requirements due to the constrained supply of natural
gas. In such units, the liquid fuels consumed presently are expected to be displaced with

additional gas supplies being made available 2009 onwards.

Three mixed energy urea units use mix of Naphtha and natural gas in addition to negligible
quantities of FO/LSHS. Notwithstanding the fact that these mixed -energy units have the
flexibility to optimize their fuel mix ( mix of Naphtha/FO/LSHS and Natural Gas) based on
the prevailing feedstock prices in order to enhance their profitability, it can be safely
assumed that the quantity of liquid fuels consumed by these units constitutes the component

of liquid fuels that gas can potentially displace.

5.3.11 No displacement of liquid fuels is expected in the closed urea units which the Department of

Fertilizers proposes to revive within a time span of 2-3 years as gasbasedgreenfield projects.
Similar is the case with any future greenfield projects; no displacement of liquid fuels is

expected in these units whichwill all be gasbased.

Impact of Additional Gas on Refining and Marketing 26 PricewaterhouseCoopers



5.3.12 There is no displacement of liquid fuels in the Category-Il units comprising of all the non -
urea, non-gasbased units as they consume external Ammona and/or Captive H3PO4 for
manufacturing their products. Currently only Deepak Fertilizer in Taloja Maharashtra is
using gas in its ammonia plant for the manufacture of Ammonium Nitro Phosphate. All other
Non-urea units such as Paradip Phosphates, IFFCO Pwdip, Godavari Fertilizer and
Chemicals etc. do not have a captive ammonia production unit and therefore source external
(domestic and/or imports) ammonia for production of non -urea fertiliser products. Non -
urea fertiliser units such as Paradip Phosphates IFFCO Paradip and Godavari Fertilizer &
Chemicals have been identified by pipelines companies as potential customers on their
proposed pipeline routes. However, while their fuel requirement may be displaced by gas,
using gas as a feedstock would depend o the willingness and ability of these units to set up
captive ammonia plants.

5.3.13 In the fertilizer industry, potential of displacement of liquid fuels exists only where Naphtha
and FO/LSHS based units are expected to get gas(Annexure 17). Hence, there is

considerable scope of displacement by gas in the Categonfll and Category -1V units.

5.3.14 For a typical unit exhibiting potential for displacement, the potentially displaceable volume
of liquid fuel(s) is estimated using the 2007 -08 fuel mix of unit as the base. The total energy
consumption of each unit is computed as the product of the actual production achieved by
the units in the year 2007-08 (MT) and the actual specific energy consumption (GCal/MT)
attained by the unit in this year. Applying the percentage of the fuel mix to this figure of
aggregate energy consumption divided by the calorific value of liquid fuel(s), the quantity of
liquid fuels displaced by gas is computed in an unconstrained gas supply and infrastructure
scenario. This quantity of fuels to be displaced is then projected with due sensitivity to the
time-frame for conversion of the existing Naphtha and FO/LSHS based urea units to natural
gas, which in turn are determined by the schedule of pipeline connectivity of these units
(Annexure 17). The cumulative figures for liquid fu els displaceablein the fertilize r sector are
provided in Table 5.1 below.

Table 5.1: Cumulative volume of liquid fuels displac eable by gas in Fertilis er
Sector (M MT)

Year Naphtha FO/LSHS Total
2009-10 0.7 0.01 0.71
2010-11 0.7 0.01 0.71
201112 0.9 0.4 1.3
2012-13 1.6 1.4 3.0
2013-14 1.6 1.4 3.0
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2014-15 1.6 14 3.0
2015-16 1.6 14 3.0
2016-17 1.6 14 3.0

5.3.15 The yearover-year volume of liquid fuels displaceable by gas in the fertiliser sector is
depicted in Figure 5.5 below.

Figure 5.5: Year -over -Year volume of liquid fuels displaceable by gas in
Fertiliser sector
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54 Power

54.1 Estimates of displacement of Naphtha, FO/LSHS and Light Diesel Oil (LDO) were made
for the Independent or Merchant and Captive Power Plants (CPPs), based on inputs on
quantity of liquid fuel currently co nsumed and PLF information received from various
sector reports and industry interactions. Each of such plants operating on liquid fuels
(full or partial) was analyzed.

A schematic representation of approach and methodologyincluding the assumptions

used for estimating the volume of liquid fuels displaced by gas in the power sector is
presented in Figure 5.6 below:-
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Figure 5.6: Approach & Methodology for Displacement Analysis - Power
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consumed per unit of
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5.4.2 A comprehensive analysis was carried out covering all existing and proposed power plants

in India (Annexure 18). Figure 5.7 below illustrates the categorization of power

plants for displacement analysis.
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