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EXECUTIVE SUMMARY

The total energy consumption in India, which has registered a higher growth of 6% p.a., from
1973 to 1993 (as compared to the world average of 1.5%) is expected to double by 2010. An
increasing awareness over environmental concerns and higher efficiencies has resulted in the

emergence of natural gas as a viable alternative to coal.

Currently, India accounts for cnly 1 % of the world's natural gas consumption (1755
MMTOE). As against global levels of 5%, nearly half of tiwe total natural gas is consumed as

' feedstock for fertiliser units.

The Government of Gujarat has ambitious plans for accclerating the industrial growth of the
state, Investments worth Rs. 1,000 billion have been earmarked for infrastructure projects
(excluding Power, LNG terminals and Refineries) over the next 15 years. Majority of these
investments (over 50%) are expected to be concentrated in the Central and South Gujarat
corridors. The brcaicf'up of the investments across industries is és under:

¢ Chemical and Petrochemical 60%

s QGlass . 10%
e Ceramics & Cement ' 10%
+ Engineering 10%

o Textiles ' 10%

The demand for natural gas in Gujarat, is expected' to reach 44 MMSCMD from the current
level of 27 MMSCMD - by 2007. Power and Fertiliser units will continue to be the main

drivers of demand for natural gas and are expected to account for nearly 75% of this demand.

The power sector itseif will contribute to half the total demand. By 2007, installcd’éapacity in
the state is expected to more than double, from the current level of 6800 MW L 15500 MW.
Of this increase, gas and naphtha based plants will account for nearly 2500 MW.

Though demand for urea is likely to outstrip indigenous supply, further domestic ex'pansions
~ of 1.5 MMTPA m’éy not fructify as it may be economical to set up dedicated, gas-based

“plants in the Middle East where natural gas is available cheaply.
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Feasibility Study for Gas Grid in Guiarat

The cement industry has predominantly used goal as fuel. However, deterioration in the
quality of coal, inadequate supply and transportation bottlenecks coupled with lhe}advantages
of using natural gas an economical, environmental-friendly and efficient fucl has resulted in
natural gas being considered as a suitable substltLte for coal. At one point 40 MMTP A of
new cement manufacturing capacity was env1saged in the state. Due to the. current recession
in the domestic market and collapse of the exportmarket these projections have been scaled

down to 10 MMTPA and the corrcspondmg demand for natural gas will not exceed 2
MMSCMD by 2007.

Dcmand for natural gas from othcr industries is unllkcly lo exceed 20 () of the dcmand from
the above core drivers going by the consumption figures provided by GAIL and the

expansion plans of the glass, ceramic and petrochemical industries.

Over a longer time-frame, (by 2017) issues'relating to efficiency and environment will drive -

e

the demand.

In order to be considered for substitution of competing fuels - naphtha, domestic coal _
imported coal and lignite - natural gas will have to be prlced at US$ 5.3, 4.9, 4.6 and 2.7 per .
MMBTU, respectlve]y, at current prices. . ‘ ‘

On the supply side, currently, Gujarat prdduces about 9 MMSCMD of natural gas (12 % bf
India’s tofal natural gas production) from its Gandhar & Tapti basins and Hazira. This figure __
is expected to increase to about 28 MMSCMD (inclusive of Coal Bed Methane) by 2007 -
(source Ministry of Petroleum and Natural Gas, Annual Report 1997-98). The shortfall of
around 16 MMSCMD in 2007 will have to be met though the i Import of LNG. |

This potential for natural gas will attract large-scale private investments in the areas of gas
transmission, distribution, and storage. Scattered demand centres, across the . state, will
necessitate the creation of a gas grid in Gujarat. In order to attract investment and create a
level playing field for both public and private promoters, it is necessary to have an

independent regulatory authority in place.
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Feasibility Study for Gas Grid in Gujarat

The following distinct areas exist in the natural gas industry:
* Gas exploration and production
o (Gas transmission

o (Gas distribution

Gas transmission is a natural monopoly because the minimum efficient scale of operation is -
very large in relation to the market and only one supplier can function if the cost of service is
to be kept at minimurn. The majority of pipeline costs are fixed costs and a very small
pnopornon is the var.able cost i.e. operatlon & mamtcnanue costs. Herce any existing
plpclmc operator ‘can effcctwely prevent compcutlon from entermg by reducmg cost of '

service. A newcomer who has to cover total costs cannot compete with an existing entity.

Ever since the Government of the United Kingdom began selling off state-owned utilities in
1984, it has become a role model for privatisation and unbundhng of services. Governments
around the world have embraced not only the prlvatxsauon ideology but also its methods. The
RPI-X formula, which is used to set the prices that UK prwatlsed utilities charge ‘their
customers, has driven gains in cfﬁcncncy so successfully that it is becommg thc method of

choice in countries from Argentina to Australia. -

The regulatory authority should éomprise the Chairman and two other rﬁembers with a tenure
of around 3-5 years, and an upper age limit of 65 years. The members should be appointed
through a legislative process. Any member of the regulatory authority may be removed from
office by order of the Governor of the State after the High Court has reported that the

member ought to be removed.

The responsibilitiés of thé“State Regulatory Authority would include:’

o Establishing procedufes, promoﬁng efficiency and economy through optimal utilization
of pipelines. | " |

o Laying down procedures for effective settlement of disputes

e Monitoring compliance of safety, regulations and standards.

In the long-term, gas and power regulators can be expected to be merged on account of the

increasing convergence of the two markets.
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Chapter 1
INTRODUCTION

1.1  Background and Terms of Reference

The Government of Gujarat has designated the Gujarat State Petroleum Corporation (GSPC)
as the nodal agency for exploration and exploitation of oil and gas in the state. As part of its
~ vision to pursue a multi-dimensional role to meef the state’s energy needs, GSPC plans to'set
np a gas grid to supply natural gas in the state. In this dontext, TCS was given the following
1mandate: - | |

e Preparation of macro-level regulatory framework for gas distribution in Gujarat

o Assessing demand - supply for natural gas in Gujarat

o Advising on gdas pricing

1.2 Scope of the engagement

The scope of the engagement for assessing demand of natural gas was restricted to units in
the power, fertiliser, refinery, petrochemicals, steel, glass and cément industries, and the
transportation and household sectors. The geographical scope wés restricted to the state of

Gujarat. Gas demand was projected over the short term (5-year), medium term (10-year) and

long term (20-year) horizon.

1.3  Approach & Methodology

TCS" approach and mcthoddlbgy, for execution of this assignment, has been pictorially

represented below:

lﬂﬁﬂﬁﬂl}&ﬂﬁﬂ ?ﬂmmm

Customer S

£ o Establish universe * Consumption  * Technical * Short & medium '?rogﬂq"‘lfotrk
= of potential norms Specs term or Regu ?k ory
# customers «GAlL allocations  *Competito * Long term Framewo
3 ' activities . » Routing
= ~ * Pricing

IO ki
i . :
5 - Secondary data - Secondary data - Interviews with - End-use method
@ -TCSdata - Interviews with  companies - Econometric
;% repository companies modeling




Chapter 2
THE ENERGY SCENARIO

2.1 The Global Energy Scenario

There has been a steady increase in global energy consumption: from 5,913 MMTOE in 1973
to 7,804 MMTOE in 1993. Energy cénsumption is ei;pectecl to reach 12,169 MMTOE By ‘
2010. Oil and gas account for around 60% of global energy consumption and this trend is

expected (o continue.

1973: 5913 MMTOE - 1993:7,804 MMTOE

2010: 12,169 MMTOE (projected)

1 Oil Hydel Nuciear / Others

O Coal O Natural Gas

Source: IEA Esﬁmates
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2.2 The Indian ¥nergy Scenario

Indian energy consumption has registered a higher growth of 6% p.a., from 1973 to 1993, as
compared to the world average of 1.5%. This high growth rate is on account of
industrialisation and the shift from non-commercial to commercial energy sources. The total
energy consumption, in India is likely to double by 2010. Natural gas is gradually emerging

as a viable alternative to coal.

3% 1%

*y,

1973: 64.9 MMTOE

2010: 477 MMTOE (projected)

O Coal &1 Natural Gas Qil O Hydel T Nuclear / Others

Source: IEA Estimates
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2.3 Energy Scenario in Gujarat

L Y LS S g A 28 B s S

" Enerqy Consumption 1996?

Source: GAIL, CIL, CMIE

Gujarat accounts for 9% of national energy consumption but has only 4% of the population of
India. This is an iﬁd_ication of the relatively high level of industrial development of the state. :
The state has limited coal deposits and oil / gas is the major local sources of energy. The

short fall in energy production of about 40 % is met by imports from neighbouring states.

2.4 Natural Gas Consumption — India v/s the World

World - 1,755 MMTOE India— 17 MMTOE

Power [ Feedstock O Industrial © Commercial Household

Source: ‘R’ Group Report, 1996

India accounts for only 1 % of the weitd’s natural gas consumption. Nearly half of the total
natural gas is consumed as feedstock, in India, as compared to 5 % globally. This is not
surprising since the onlyﬂ;najor gas transmission system in India, the'HBJ pipeline, was sct up

to provide feedstock to fertiliser plants.




| Chapter 3
NATURAL GAS DEMAND -~ SHORT & MEDIUM TERM (1997 - 20607)

3.1 The Investmeni Corridor
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Source: Industries Commissionerate, Gandhinagar

Investments worth Rs. 1,000 billion are expégted to be made”in Gujarat over the next 15
years. This figure does ﬁot include invcstment.s: in Power, ] Seﬁncries, and LLNG terminals.
Majority of these investm;:ii'ts (over 50%) are expected to be concentrated in Central and
South Gujarat. Chemical and petrochemical industries would account for over 60% of total
investment while glass, ceramics & cement, engineering and texﬁies, would account for 10%

each.
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3.2 Gas Allocation for Gujarat

The gas allocation for consumers in Gujarat is as shown below:

Along HBJ Pipeline Onshore Gas Consumers in Gujarat
GSFC - Vadodara ~ 0.45". . IFFCO - Kalol 0.84
IPCL - Vadodara 0.90 GSFC - Vadodara 0.35
OCL - Vadodara - 040 "~ GEB - Dhuvaran & Utran 0.75
NTPC - Kawas 0.76 GNFC - Bharuch 0.60
Heavy Water Project 0.13
Gas Allocaticn at Hazira ' Baroda City Gas 0.06
. AEC - Vatva 0.40
KRIBHCO , - 3.00 Gujarat Gas Co. . 0.17
Essar Guajarat -~ 1.40 Reliance Industries tid.  0.08
Reliance Industries 0.50 GIPCL - Vadodara 0.70
Gujarat Gas Co. Ltd.  0.30 NTPC - Gandhar 1.50
Heavy Water Project  0.10 Torrent - Gandhar 1.50
i . Gujarat Guardian Ltd. 0.12
Total 7.80 : 7.20
Grand Total 15.00 Source: GAIL

3.3 Power Scenario in Gujarat -~

1998 .

Installed Capacity™ : 6821 MW Installed Gapacity** : 10181 MW

S Yemas '

Installed Capacity™ : 15413 MW

O coat* T3 Natural Gas / Naphtha T Hydel & Others | _

[Note: * indicates coal, lignite and petroleum coke and ** indicates instal{gd capacity of all

power plants in the state (including central plants but excluding captive power plants)]

IES
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Feasibility Study for Gas Grid in Gujarat

Over the next 10 years, 2000 MW of gas-based capacity is expected to be installed. This
excludes naphtha-based projects, which may switch to natural gas, if it is avziilablc. Total gas
and naphtha based capacity addition is estimated to be of the order of 2,400 MW, In addition,

captive power capacity is expected to increase from 1,540 MW to 2,900 MW by 2007.

2003 2007 1908 2003 " 2007

o 1998
Refer: Annexure 2 Source: 15" EPS, TCS Estimates
Year Year

With an estimated 'i,éépacity addition of nearly 7,500 MW, Gujarat-is likely to move from
being a peak power deficit state (-1,100 MW) in 1998 to a power surplus one (+ 2,000 MW)
by 2007 assuming that the growth in Net State Domestic Product (NSDP) remains below 7%.

33.1 Demand for Natural Gas from Power Sector

1998 2003 200

Year
Refer: Annexure 2

(Note: Plant Availability assumed to be 85%)
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Assuming that the proposed capacity additions come through (Scenario I), the demand for

natural gas is expected to rise to 22 MMSCMD at the end of the ten-year period (1998-2007).

However, in the event the state government decides on a single 510 MW gas based plant in
lieu of the scrapped 10 small power plants, and a single 2,000 MW gas based project in
Pipavav instead of three separate plants (2 x 615 MW gas based plants & 1x 1,000 MW
imported coal based plant), this demand will increase to nearly 31 MMSCMD (Scenario II) .

3.4 Fertiliser Scenario in Guja.rat

Urea Capacity : 4.25 MMTPA ' Urea Capaci'tf : 4.97 MMTPA

2007

Ureca Capacity : 5.69 MMTPA

‘Brrco LIGNFC P GSFC KRIBCO

: L4

Refer: Annexure 3 - ‘Source: Company sources

On account of the expansion plans of existi‘ng fertiliser units, ursa capacity in the state is
expcctcd to increase by nearly 33% - 4.25 MMTPA in 1998 to 5.69 MMTPA by 2007. There
is, however, some thought by the Ministry of Fertiliser to loca_te new capacity in the Middle
East where natural gas is cheaper. This may affect the fmctiﬁcatiép of the expansion plans of

the units in Gujarat.
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3.4.1 Demand for Natural Gas from Fertiliser Industry _ -

T T Y,

“Scenario - Il

MMSCMD

Year

Refer: Annexure 3

Of the proposed capacity augmentations, the likelihood of the expansion plans of GNFC to
fructify is quite low (Scenario I). Correspondingly, demand for gas from the fertiliser

industry is likely to increase marginally to 12.2 MMSCMD by 2007.

In the event the GNFC plant does come up (Scenario II), this demand will increase to 13.6

MMSCMD by 2007.

3.5 Cement Scenario in Gujarat

MMT

2 G Wz it
1998 2003 2007

Year

Refer: Annexure 4 Source: Cement Manufacturers’ Association
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Despite .bcing endowed with large limestone deposits, cement capacity in Gujarat is expected
to only double from a current level of less than 10 MMT' to just over 20 MMT in the next {0
years, The ongoing recession in the country and the collapse of the export market in South
East Asia has put the brakes on the addition of new capacity. Currently all plants usc coal /
lignite. Use of natural gas improves the plant efficiency and new plants can be expected to
use natural gas. Assuming that 50 % of the new capacities will be operated on natural gas, the

demand for natural gas from this industry will be arcund 2 MMSCMD by 2007.

3.6 Demand for Natural Gas from Other Industries

Power, fertiliser and cement industrics form the core demand drivers for naturgl gas. A

preliminary éurvey of thé glass and ceramic industries reveals that their gas requirements are

0.51 and 0.07 MMSCMD respectively. The survey included companies like Gujarat Guardian

Ltd., Gujarat Borosil Ltd., Alembic, Gopal Glass Works, Bell Ceramics, Somani Pilkingtons,

Madhusudan Ceramics and Swastik Ceramics. Other pointers .fo this demand are provided

below: )

e Current consurﬁplion of gas in the petrochemical industry is 0.5 MMSCMD

¢ Supply of gas by Gujarat Gas Company Limited, for domestic and commercial use, alter
10 years of operation (1989-98) is 0.67 MMSCMD

* GAIL allocations for the glass industry are around 1.6 MMSCMD |

¢ Potential demand for natural gas in the Vapi area, as detailed below, is unlikely to exceed -

0.05 MMSCMD

Thus, the demand from these industries is unlikcly to exceed 20% of the demand from the

above core demand drivers.

3.6.1 Potential Demand for Natural Gas in Vapi
The industrial belt in Vapi, South Gujarat ‘comprises textiles (dyeing), chemical,
petrochemicaIAand pharmaceutical units. Apart from a handful of medium to large

manufacturing units, the Vapi belt is dotted with small scale industrial units. o

The following extract outlines the details of the large-scaic units (listed companies) in Vapi

which were considered as potential natural gas consumers.

IE¥



Feasibility Study jor Gas Grid in Gujarat

All the companies, except United Phosphbrus, use mudti-fuel botlers, which can support a gas

fuel (The multi-fue! boiler at United Phosphorus can not be operated with gas). The boilers

used in the small scale units are of the single fuel type operating either on FO or LDO. The

small capacities, however, may render the switch to a gas based boiler financially

unattractive.
Compa.ny Products Capaci!y Fuel used Potential Gas Demand
(MT) (lit/day) (MMCEFD)
United Phosphorus Ltd. Pcslicidcs 14445 Fuel oil 15001 ' (F.G{.l_
Pesticide Intermediates 12240
Phosphorus compounds 29450
Mercury Salts 100
Themis Chemicals Ltd.  Bulk Drugs 200 LDO 1000 0.04
Tablets 200 mn. Noose
Syrups 0.37 mn lurs.
Injections 0.05 mn. Lirs

Beta Naphthol Ltd.

Pidilite Industrics

Other Small units
(boiler capacity : 1-2T)

Drug Intermediates
Dye intermediates
Dye Stuff

Beta Mix
Chemicals

Dyestuffs

220

4860 Fuel Ol 2000 0.08
600

130 k. fus

47882 Fuct ail 15000 0.60
2364 |

~ Fuel OQil / LIDO - 0.25

Total Potential Demand (Approx.) 157 MMCFD
0.04 MMSCMD

14
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3.7 Summary of Natural Gas Demand in Gujarat

1997-98; 27 MMSCMOD ' ' 2002-03 : 38 MMSCMD

2006-07 : 44 MMSCMD

r Power O Fertiliser O Cement O Olhers1

" In the first scenario (Scenario I), demand for natural gas is expected to increase from the
current estimates of 27 MMSCMD to 44 MMSCMD by 2006-07.

~ As per the alternative scenario (Scenario - II) described in previous sections - the demand for
natural gas will shoot up to nearly 56 MMSCMD by 2006-07.

3.8 Cluster-wise distribution of Companies

The table on the following page depicts the distribution pattern of natural gas consumers in
.Gujarat. Most of the current demand is concentrated in the north-south axis running from
Surat to Mehsana. Future demand points like Chaara- Pipavav lie along the Saurashtra coast.

The proposed LNG terminal at Pipavav could meet the demand in this part ol Gujarat.
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Fecsiliility Study for Gas Grid in Gujarat

INDUSTRY POVER FERTILISER OTHERS
HAZIRA - BHARUCH | + Essar Power « GNFC Bhanuch * Fudiance Petrocherricals Ud,
GEB - Wran Gas TPS + KRIBOO - Suret +|FCL - Ganchar
« NTPC - Kawas
« NTRC - Gandhar
+ GTEC - Gandhar -
f— * GSPCL. - Hadra
0 "
a:; VADODABA - » AEC - Vatva & Ahrrecibad * GSFC- Vadodara |+ 10C- Koyali
§ m « GFR - Dhugran « |[FROO- Mehsana * [PCL- Vadodya
3
| CHAARA - FIPAVAY » GPOL- Plpvay | « None * Narmmexta Cermert - Anredi
« GPCL-Chaara « LAT Carvont - Arvreli
3 * KIIB00 - Juriagach + Gijarat Arrbuia - Arrrdli
OTHERS * GIPCL- Codra Nore « Feflance ind - Jemnagar
« GPCL -Mindma « Essar Refineries, Viadiner
* Fittie Cements - Bhavragar
« indan Rayon - Bhawnagar
« OLF Gui. Lid - Kutchh
* JK Corp - Kutchh
« Sanghl Cement - Kutchh
* Grasmind - Junagedh
+ Sawashtra Cerrert - Junagach

3.9 Customer Responses / Technical Specifications

Some of the customer responses have been captured verbatim, as given below:

'They have given us concrete proposals ... but they do not assure us

continuous supply...
Mr. K. Das

Executive Director
KRIBHCO

1 want gas.. give me gas and I will use it instead of naphtha for our
expansion program ’ _ 7 .
- -Mr. Manof Saxena -
Senior Supdt. - Maintenance & Planning
NTPC - Gandhar Power Plant

"Give me gas at a price | lower than naphtha and we will change over..
Mr, D. 5. Sharma
General Manager - Operatfons,
NTPC f(awas

" If the price is less than naphtha and you glve us an a"’med supply .

we would use gas instead of naphtha..’
Mr. U. Bhatt
Asst. General Manager (Fmance)

GTEC

16
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The following table provides the technical specifications as indicatea by current and potential

natural gas consumers:

Industry Power Fertiliser Others
Calorific Value 8,500 - 10,300 9,500 Petrochemicais -~ 8,500
| (kcal/SCM) , Refineries — 11,000
Pressure (PSI) 280 - 350 644 ~ 650 Not available

GSPC must address the following issues in marketing the gas grid

o Reliability of supply

¢ Customer technical specifications

¢ Routing options

¢ Transportation price

3.10 Demand for Natural Gas from Neighbouring States

sres in MMSCMD

State 1998 2003 2007
Rajasthan
Power 1.95 9.11 9.1
Fertiliser 1.95 3.40 3.40
Madhya Pradesh .
Power 0.00 4,67 4.67
Fertilizer 2.70 2.70 2.70
Maharashtra _
Power 0.85 0.85 5.33
Fertiliser 4.00 4.00 - 4.00

Refer: Annexure 5

(NOTE: Only those units in close proximity to the HB] pipeline have been gqns:‘dered)

. Source: TCS Estimates

The total demand for natural gas from the adjoining areas of the neighbouring states of

Rajasthan, Madhya Pradesh, and Maharashtra, is expected to increase from the current level

of 12 MMSCMD to 29 MMSCMD by 2007. The ratio of demand of natural gas from the

IS
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power sector to that from fertiliser plants will change from 0.32 to 1.89 indicating a major
increase in demand from the power sector as against a stagnant demand from the fertiliser

sector,

3.11 Summary of Natural Gas Demand in Gujarat and Neighbouriug

States

)“ T
g m‘ 53°/o

1997-98: 38 MMSCMD 2002-03 : 62 MMSCTMD

2006-07 : 73 MMSCMD

[ © Power O Fertliiser O Cement O Others |

Demand for natural gas, in Gugarat and adjoining areas of neighbouring states, is expected to
increase from the current level of 38 MMSCMD to 73 MMSCMD by 2006-07.
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Chapter 4
NATURAL GAS DEMAND - LONG TERM (UPTO 2017)

4.1 Power Scenario in Gujarat

_Energy Demand _Peak Demand

1200007 25000

100000 20000

80000/
15000+

MW

:

60000 1"

10000/
40000y |
20000 5000/
2012 2017
Year
Refer: Annexures 6 & 7 . " Source: TCS Estimates

The Net State Domestic Product (NSDP) of Gujarat is expected to grow at 6% per annum in
the long term; this translates into a power—demand growth rate of 7.1% p.a. Power-demand
growth rate is, however, expected to decline from 7.1% p.a. in 2002 to 5% p.a. in 2017 due to

development of energy-efficient technologies.

4.1.1 Demand for Natural Gas from Power Sector

'..,.. L . ]

?Spawio-'! ! Soermo ||

MMSCMD
B 8383428
MMSCMD

AN

“
AANANANARN

2012 2017 2012 2017
Year , Year

Refer: Annexures 6 & 7

Ies
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With low availability of domestic fossil fuels in Gujarat, all additional plzints (in Iine with a
6% growth in NSDP p.a.) are expected to be based on natural gas / coal bed methane
(Scenario I). Consequently the demand for natural gas is estimated to be 71 MMSCMD by
2017.

Assuniing only 50% of the additional plants are based on natural gas (Scenario I1), the

demand for the same is expected to be ncarly 56 MMSCMD by 2017.
If the NSDP growth rate increases to 7% pa, during 1Xth and Xth plan periods and stabilises
at 6% p.a. thereafter, and if all additiona! plants are gas-based (Scenario 1), the demiand for .

natural gas is expected to reach 78 MMSCMD by 2017.

4.2 Demand for Natural Gas from the I_ndustrial Sector

Scenario-1 Scenario- I - Scenario - i
S 25 i
S 2
2 i
ﬁ' 21.5 ‘l;

2012 2017 2012 2007
Year Year

‘Refer: A.nuexures 6&8

Increasing substitution of liquid pet_rolcinm products in industry by natural gas — driven by
environmental and price considerations — will fuel the demand for the latter. Assuming an
annualised growth rate of 6% in NSDP (Scenario I), the demand for natural gas from

~industrial sector is expected to be 22.3 MMSCMD by 2017.

If only 50% of liquid petroleum products are substituted by natural gas (Scenario 1), the
demand for natural gas will be restricted to 19 MMSCMD. For an NSDP growth rate of 7%

per annum during IXth and Xth plan periods and 6% pér annum thereafter, and 100 %
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sqbslitution (Scenario IMI), the demand is expected to be marginally higher at 23.2
MMSCMD.

4.3 Demand for Natural Gas from the Transport Sector

International experience shows that despite many virtues, infrastructural bottlenecks render
Compressed Natural Gas (CNG) a pobr substitute for liquid petroleum products, Tn the short-
to-medium term CNG is unlikely to be popular mainly on account of:

e Limited availabilily of CNG across the state |

e High cost of innastructure build-up |

o High cost of conversion kit, particularly for diesel vehicles
In the long term, CNG could substitute a small percentage of petrol in the passenger car

segment. For diesel vehicles, due to high cost of conversion and lower cost of diesel, the

usage of CNG is likely to be restricted to the public transport system only.

" Scenario- I  Scenario- Il

MMSCMD

O = N W e ;AN

MMSCMD

LNAVAVANAWAN

Refer: Annexure 6

At a 7% and 6% annualised growth in passenger cars and buses, respectively, the population
of cers will increase from 3.3 lakhs in 1998 to 12 takhs in 2017, while the number of buses
will increase from nearly 32,000 in 1998 to over 81,000 in 2017 Assuming that 23%
(Scenario I), 10% (Scenario 1I) and 40% (Scenario 111) of thesé vehicles convert to CNG, the

demand for natural gas will reach 4.6, 1.85 and 7.4 MMCMD respectively.
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4.4  Summary of Demand for Natural Gas

Scetaio-ll ‘ Scenario - IH
120 ' 120
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80 g
60 ‘4,
g 2 q
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In line with the estimates pertaining to Scenario I (as stated in the previous sections), demand
for natural gas is expected to quadruple from the current figure of 27 MMSCMD to 98
MMSCMD in 2017.

The pessimistic estimate (Scenario I1) indicates the demand to reach 77 MMSCMD by 2017.
An NSDP growth rate of 7% pr annum during Xth and Xth plan periods and 6% per annum

thereafter (Scenario 1) will cause demand for natural gas to increase to 109 MMSCMD in

- 2017,




Chapter 5

NATURAL GAS SUPPLY

| 5.1 Productive Basins in India

The productive basins in India have been shown on the map below:

AssanvNagaland/AD
‘f) 23 BOM

y
Cambay Basin ’ [“ | Lakwa
79 BCM g e ¥ A\ Mitture to Tinmature
; ) tature to Timatur
1 Ankleshwar { - v s £

Mature

16 BCM
Agartula Dome
Immature

340 BCM
Bombay High
Mature

Krishra/Gadavari
34 BCM

Ravva

Mature

Cauvery
10.5 BCM
PY-3 '

Legend
Reserves
Largest Ficld
| Basin Exploration Maturity

‘Source: Ministry of Petroleumn & Natural Gas, Annual Report — 1 995-926

8.2 Natural Gas Production in India

M e i YISO

1985-86 1900-91 1004-95 (9956 {096.97 1997-09*
Onshore :

Gujarat - 919 1696 2462 2878 2932 3115
Assam / Nagaland 2029 2011 1909 1880 1941 2018
Arunachal Fiadesh |- 6 29 37 32 23 23
Tripura ' 70 97 131 154 196
Tamil Nadu o 64 98 17 92 95
Andhra Pradesh 46 640 679 799 1022
. ‘Rajasthan 12 10 149

Offshore S
Bombay High 5180 14082 14138 16579 16794 18102
Total RINT  f70na qnanp o ponnt onFIT 27

provigion:!

Source: Ministry of Petroleum & Natural Gas, Annual Report — 1997-98
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Bombay Ligh is a major source of natural gas production in Indii and has been consistently

contributing around 75% of the total gas produced.

AN froppes g VLN YETY

1997-98 20072 .13 200547

Domestic Production

Gandhar - Onshore 8.0 6.3 3.4

Hazira 1.0 3.5 6.0

Tapli - Offshore ' " 10.0 12.0

CBM 1.0 6.0
Total 9.0 ' 20.8 To27.4
Demand - 27 38 44
Demand-Supply Gap (18) - (17.2) (16.6)

Source: Ministry of Petroleum & Natural Gas, Annual Report - 1997-98

5.3 Domestic Gas — Demand / Supply Scenario in Gujarat
The table indicates a drop in shortfall in supply of natural gas as a percentage of the total
~ demand, but the absolute deficit is expected to be around 17 MMSCMD till 2007. The

shortfall will have to be met by way of LNG imports or thirough cross-border pipelines.

54 Import Options for Supp!y of Natural Gas

The schematic on the following page deplcts the various 1mpmt optxom for supply of natural
.gas to India from various gas fields. There large g__gs reserves surrounding the Indian sub-
continent and gas could be brought to India either thi"&lgh cross-border pipelines or by ships
as liquefied natural gas (LNG). Por reserves lying up to 1500 KM away from India and
accessible through a land rouie, piped gas would be cheaper than LNG. The corresponding

figure for submarine pipelines is 1000 KM.
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5.5 Pricing of Natural Gas

Natural gas prices are market-determined the world over and the same is expected in India.
These prices would be pegged to a basket of petroleum products. Since natural gas will
,rcplace some of the existing fuels currently used in power, fertiliser, and other industrics,

demand for natural gas will essentially be driven by the price of the fuel it replaces.

5.6 Indicative price of natural gas

FBrice volatility of Naphtha |
T 192;

I80 i
84
- as2 /
o /“lsz
'/ Co ' » 136
130 125 L .
115
110 “
9Q .5 T T T ¥ T T T T T T ] T T
q"b qﬂ’ Q‘b qb- ﬁbc qbt o’ﬁ q“o qf’ ’q‘h qfo fq"’ 'o;\ 9’\ q'\
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(Landed cost for Naphtha in Mumbai for mid April’99 = $ 143 /MT)
Source: Platts Arabian Gulf FOB Prices (via BP)
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High volatility in international prices of naphtha renders it unfavourable as fuel for power
generation / feedstock for fertiliser as compared to natural gas. It can at best be termed as a

short-term / stopgap solution.

’gompetitlvénggs of ga; ﬂ 'érlnap“h-t”ha} Comgétiti#éness of gés v/s coalllignite .
5.9 e 5.5
Q R T } ) 49
E 5.7 R R gL ;‘_':' 3 E : \
SN e % & 45
g 5.5 - \\ o
;15.3 w3 | \
5.1 , 2.5 27 '
18 40 59 ' 53
MMSCMD MMSCMD
(NOTE: Demand figures provided for 2006-07 at current prices)
Refer: Annexure 9 |

The following prices have been assumed for naphtha, coal, and lignite:
¢ Naphtha base price = US $ 143 per MT (landed price in Mumbai for mid April '99).
o Coal base price = Rs 819 per MT (Sale price of ‘C’ grade Non Long Flame coal from

Western Coalfields Ltd). _
e Lignite base price = Rs. 510 per MT (Sale price of ‘A’ grade lignite at Panandharo

L

mines). T
e Imported coal price = Rs 2,500 per MT (Consumpti‘oﬁ. point price of South African coal).

The above comparisons indicate that in order to be considered for substitution of competing

fuels - naphtha, domestic coal, impofted coal and lignite - natural gas will have to be pr_i-_c:éd at

USD 5.3, 4.9, 4.6 and 2.7 per MMBTU, respectively.

5.7 Pipeline tariff

Pipeline tariffs also play an important role in (lclcrmiuingllhc final cost of natoral gas to the
consumer. The two models normally used to ascertain pipeline tariffs are

e ‘RoR’ model, which i.s based on return on investments made

e ‘RPI- X’ model which is based on performance / efficiency lcvel of operation

26
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5.7.1 The ‘RoR’ Approach (the US practice)}

RoR stands for ‘Rate of Return’ on asscts and is fixed by the government / regutator. This
approach is also known as the ‘cost plus’ regulation approach and it limits the maximum
return that the operator can éarn. At the same time, this method gives the operator an
epportunity to earn a certain expected level of profit. The drawback of this model is that it

could lead to ‘gold plating’ of assets.

However, it is a simmple and effective way for the operator to calculate the basic price of

service, at the time of bidding and is widely uscd by the privatised public utilities in the US.

5.7.2 The ‘RPI-X’ Approach (the UK practice)

RPI stands for Retail Price Index and X is a number (efficiency factor) prescribed by the
government / regulator. This approach is also known as the price cap regulation approach and
it limits the prices to be charged to consumers, irrespective of returns on capital. For example,
if RPI is 10% and X has been fixed as 15, prices to consumers would fall by 5% in real terms.

For the same RP], if X were fixed at 5, prices to consumers would rise by 5% in real terms.

In fixing X factor the regulator has to balance the interests of the investors and the

consumers.

X factors are subject to changes every 3-4 years. This model has the following advantages:

e protects consumers against monopoly by focusing precisely on the services of monopoly
concern

e gives enough incentives to firms to achieve productive efficiency and promote innovation
as cost reductions would be retained by the firm

e burden on regulator is low as compared (o RoR Method.

27



| Chapter 6
THE REGULATORY FRAMEWORK

6.1 Entities and Activities

The following is a pictorial representation of the different players in the natural gas chain —
from producers through intermediaries to end-users.

Bulk Consumers

Power Plants
Fertitiser Units etc.

o
Ky .
| : ‘ : - Retail
THE GAS GRID Consumers

Residential and
Commercial as in
Vadodara. Surat
and Ankleshwar

Gas Producers/

Landfall point

andfall poin Gas

'ONGC Distributors

] OlL Gujarat Gas

“GSPC
— Lurge digmeter. high pressire pipe
= Smuil dictneter, fow pressure pipe

a, Gas Exploration and Production

In the early stages in most countries the government is often involved in the development of
upstream industry such as Exploration & Production (E & P) dueto’ large capital
requirements and concomitant high risk. India also followed the same approach whereby only
the state owned company ONGC was involved in the E & P activities. Subsequently, there
has been a shift in the policy and private investment is now being promoted. Regarding the
import of liquefied natural gas (LNG), as of now; anybody can import it as it can be obtained

by obtaining an open general license (OGL).

b. Gas transmission network / pipeline:

This is a critical infrastructure for the development of the industry and needs substantial
investment. If it is not regulated at this stage, it can lead to wastage of capital due io
duplication of pipelines. The government is likely to invite the private sector to pérlicipate in

this venture and more than one private company could be involved. In order to optimise the

IEs
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use of resources, gas scllers would be ailowed Open Access to the gas grid. 'The current

thinking of the Government of Gujarat on the operation of the gas grid is as follows:

L J

C.

d.

The Government of Gujarat will decide the route and the capacity of the Gas Grid.

The Government of Gujarat will endcavor to in.su;'c opii‘m'um' itéc of wrcs:mn’ccs.

Regulate the Gas Grid for Open Access / on comunon carrier principle.

The Gas Grid has to be regulated by the state, if needed hy a legislation to ensure lhai
there is a frec market for gas.

Gujarat State Petrochemicals Corporation Limited (GSPCL) would be the nodal agency

~for the development of tiic Gas Grid. )

Promote investment in development of the Gas Grid on a public-private partnership basis
through various mechanism like build operate transfer (BOT).
Fix a Rate of Return for the developer of the pipeline. This return should be linked to the

Real Rate of Interest

End-users:
Large users to draw gas directly from the gas grid by laying spur lines.

Retail consumers to be supplied through distribution utilities.

Gas distribution network:

In the retail distribution network, involvement of government is gencrally low and exclusivity

for distribution could be given to the distribution agencies for a spccified zone.

The Government of Gujarat would decide on the boundaries of the geographic zone

The Government of Gujarat would decide on the exclusivity period

Attract investment in retail distribution by giving exclﬁsivc rights for a zone to a company
Identify a suitable company through compelitive bidding for operating the dislributiop
circle The income of the distribution company would be controlled by using either the

“Rate of Return™ or “RPI-X" method.

6.2 Need for regulation

As evident from the above analysis, gas transportation is 2 natural monopoly: inefficient

operations of and non-productive investments by operators would result in high costs to

consumers. At the same time, huge investments are required even for a minimum economic
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scale operation thereby creatine the necd to ensure reasonable ratc of seturn to the operator,

Thus regulation is aimed at addressing these two basic issucs.

The following is a pictorial representation of the need for regulation:

L)

atural Monopoly Higl Cost

Very large minimumn ‘
yarg ;e fnafficient operations i

- econoinle scale of gpera!lon « poor service < - to
] . ﬂOﬂ producllve Invesime a Yy e Consumer
Pipeline Qperator <:; \/ ~ {5
ﬁ Exccsswe Profit V\/ l
REGULATE
Reasonable Rate Easy access to . Non-market social

contral of entities
downstream consumer performing non -

compelitive
ﬁ\ functions

What Regulation is aimed at

of Return to operator

i

6.3 Transmission, Distribution and Storage

The role of the regulator would encompass both gas grid system development activities and

operating practices as given below:

Development issues include the f ollowing:

e Land identification and acquisition

e Environmental clea.rance - preservation of local flora / fauna, natural beauty
- e Development of storage areas

o Scrﬁany of applications from prospective service providers

e Authorisation / aWarding licences

e Transportation / storage charges

» Specification of operdﬁ'ng standards

e Specification of grounds for revoking licences

¢ Inspection

S o
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¢ Penalties for non-compliance

¢ Redressal of consumer gricvances

+ Capacity augmentation

e Renewal of licences

Operating practices include the following;

- e Exclusive transportatic: . and storage of gas

¢ Open access: consnmers’ right to transport / store gas - subject to available capacity

e Access to bonafide users {authorised transporters / end -user of gas) only

¢ Safety and public health issues

— gas lcakage

— interference in public water supply

— laying down maximum rates of injection / withdrawal of pas

—~ specifying maximum injection pressure for storage, and compression

transportation of gas

— provision for inspection bore-holes

— addition / removal of ingrédicnls to / from gas in storagc

e Accidents

~ early public notification

for

— arrangements / co-ordination with police, fire, public health, water supply authorities.

etc.

6.4 Pipeline tariffs -

The following table provides an analysis of certain issues pertaining to pricing of natural gas:

Issues

Implications for Gas Pricing

Gas demand more than gas

Gas price should be comparable to the fuel il potentially

availability disfraces o L _
Protection of buyers’ Ceiling price
interests - Price discriminativn only at regulator’s discretion

Protection of sellers’ interests

Floor price

Provision for review of prices by regulator

Protection of transporter’s
interests

Reasonable rate of ret:in on investment

Transport price according to cost reflective methodology
Compensation plan in case of less than reasonable prices
being sct. m
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6.5 International regulatory practices — USA

Changes in Federal Policy

+ 1978
Transporter — —F f1 Local Distribution
= I Pipelihe Operator Company {LDC)
seller ) u U !
Producer End User
Woeil-head prices regulated by Federal gowvt. Prices charged by LDCs reguiated by state gov?.
. 1992 .wt
— 4 ‘
_Unba.nfdnng DR S . . .Pipelipe Operator Locul Distribution
of gas | : — - Company -~
Services -
E End User

Producer

The United States natural gas industry was first regulated in 1938 under tlie Natural Gas Act
(NGA) which created the Federal Power Commission (FPC). The Industry was very simple.
Producers sold gas under long-term contracts to pipelines. The pipelines owned all the gas

and sold it to end-users. The government controlled the pipeline’s purchase and sales price.

The first major change came in 1978 with the Natural Gas Policy Act (NGPA) which created
~ the Federal Energy Regulatory Commission (FERC). The FERC consists of a five-member
panel, appointed by the President; each serving staggered five-year terms. The main purpose’
of the NGPA was to reduce government controls and increase competition.. At the time
interstate demanci had surpassed supply. Diminished gas discoverics attributed to wellhead
price controls, led to gas shoftages and curtailment. The NGPA attempted to resolve the
price-supply issue w'it.h a complex law .that generated a range of gas prices from $0.30 to
$10.00 per mcf. In fear of being short of sug;iz)ly and in an effort to stimulate development,
pipelires were quick to enter long-term “take-or-pay” contraé{_s (TOP) for this:éxpensivc gas.
Undortunately, in 1983 demand decreased, primarily as a resultiof the US recession, stfapping

pipelines with expense gas and TOP penalties.

"To comply with a court directive to end discriminatory sales of TOP gas by pipelines, the
FERC issued order 436 in 1986, which proposed an “open access™ transportation plan.
However, Orders 436 and 380, which allowed end users to cxit liigh cost shipper contracts

with the pipelines, further exacerbated the TOP problem. End users bypassed pipelines and

a2

JE§



Feasibility Study for Gas Grid in Gujarat

purchased lower cost “new” gas from producers and shipped as third partics on pipelines
under the tenants of Order 436. The “spot market” for gas supply evolved in this
environment allowing customers to contract with producers of their choice for short-term
supply usually ranging from onc day (o one ycar. In 1987 (he D.C. Court of Appeals struck
Order 436 on the grounds that pipelincs were bearing too much of the TOP burden. The
FERC then issued Order 500, which allowed for a complicated formula for sharing the
burden’ between producers, pipelines and consumers. In an cffort to further increase
competition, Orders 436/500 allowed third party transporters to bypass pipelines that
possessed inadequate facilitics or excessive prices by consteucting new p’.|l;giinvs nnder an

expedited or “fast-track™ certificate process.

In 1992 FERC brought far-rcaching pipeline restructuring with the issue of Order 636. In
short, this order facilitated the transportation of gas by pipelines on behalf of other parties.
Pipelines were required to “unbundle” rates for the services it provided (i.e. transportation,

storage) allowing consumers to choose from a2 menu only the services they required.

Currently, almost all gas transported by pipelines is by contract for third parties, thus,
climinating the merchant function of pipelines. Furthermore, pipeline shippers have the
option of transporting gas under firm or intcrruptible contracts. With the use of clectronic
bulletin boards, created by pipeline companies, consumers are given access to available firm

and interruptible capacity to better manage their fuel supply requircments.

Order 636 proved véry efficient and advantageous.to many consumers that possessed the
sophistication to manage their fuel supply nceds. However, many smaller consumers felt lost.
in this New World of gas contracting and ftcl supply management.. Henee, the niche was

creat(:clj for marketing companies to assist consumers with the need.

6.6 Other international regulatory examples

The UK experience and the lessons to be learnt

In the UK the duties and powers under the Gas Act 1995 are shared between the relevant
Minister and the Dircctor General of Ofgas. However one decides to allocate functions and

powers between the State and the regulator it is crucial that their respective roles are well

a3
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defined. In determining such roles one must decide on the level of State involvement in the
regulatory process - for instance, whether to limit the State's role to developing government
policy in this area and simply leave it to the regulator to implement that policy. Generally

speaking, the more one leaves to the discretion of the State the more wiry potential industry
participants become. There is not normaily an issue over who supervises and enforces the
regulatory regime, as this will always tend (o be the regulator, but rather debate focuses on
which body makes the rules and regulations governing illc rcgﬁlmcd industr;}. This is

particularly evident in the development of licence conditions.

In the UK the Secretary of State for Trade and Industry cannot issue licences - this is the sole

domain of the Director General for clectricity and gas supply (the UK Regulator), Some

~ control is imposed on the UK Regulator in that he or she must follow set standard conditions

' These standard conditions were developed by the UK

for that particular type of licence.
Regulator along with the Department of Trade and Industry as a series of standard conditions
applicable to Public Gas Transporters, suppliers and shippers. The UK Regulator can impose
additional conditions but is only able to modify the standard conditions after consultation
with, and the agreement of, a specified proportion of licence holders. If this threshold is not
reached, the UK regulator then refers the matter to the Monopolies and Mergers Conmission

for a ruling.

Victoria, Australia

The Office of the Regulator-General Act 1994 appoints a single regulated authority to
regulate "Regulated Industries” in Victoria such as gas, electricity and water. The Victoriaa
regulator is clearly independent of the State and has been exprcssly madc;_‘. "not subject to the
directibn or control of the Minister in respect of any determination, report or enquiry”,

Specific powers which have been vested in the hands of the regulator include price control. Kt

should br noted that safeguards and guidelines have been included in the legistation which

are an effective control by the State legislature on the regulator’s discretion in respeet of these

matters.

" There are currently three types of licences under the Gas Act 1986: A Public Gas Transporter (PG Licence, a Shipper
Licence and Supply Licence)

)i
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New South Wales {"NSW''), Australia

The regulatory regime here is governed by the Gas Supply Act 1996 (“the NSW Act™). The
bodies responsible for regulation under the Act include the relevant State Minister, the

Tribunal and a Review Panel.

Their general duties under the Act include, inter alia:-

e ensuring all reasonable demands for gas are satisfied as far as it is economical to do so;

e taking proper account (_)f the busincss interests of transporters and supplicrs; and

o considering the development of efficient and safe gas distribution pipelines and gas

n

distribution systems.

While a licence as such is not required for gas supply in .NSW, an authorisation from the
State Government -is required for any person wishing o supply gas to consumers, The
authorisation application and award process is transparent with clear guidelines provided for
in the NSW Act. The decision rests with the NSW Government as to whether or not an
authorisation is given although the government’s discretion is fettered as any refusal must be
based on specific grounds provided for in the Act. As in the UK the NSW State government
imposes conditions on any authorisation given but controls arc placed on the type and scope
of these conditions. Control is also placed on the NSW government’s ability to unilaterally .
change these conditions once authorisation has been granted. The NSW Government is not,
however, permitted to regulate supply prices nor to determine the terms on which a local
distribution network operator grants access o its system. Price controls for supply are
administered by a Tribunal rather than the State. |

A Review Panel, consisting of.lhrcc members appointed by the State, resotves any disputes

arising from decisions made, for example, by the Tribunal over pricing control orders.

Australian Capital Territory ("ACT"), Australia
The regulatory regime is governed by the Gas Supply Act 1998 ("the ACT Act”). As with
New Scuth Wales, the legislation provides for authorisations rather than licences but, in

practice, there is little difference between the two.

a5
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As in the UK, ihe dowastream gas related functions of transmission, distribution and supply
are unbundled under the ACT Act with separate authorisations required for each.
Apphcat:ons for these authorisations are made to, and granted by. the State Govunmcnt The
State has a fairly wide discretion over both the conditions which it can attach to any

authorisation and any changes to those conditions. This discretion is slightly fettered,

however, as the State cannot make authorisation variations which affect the authorised

companics ability to meet cither their contractual obligations or the supply of gas (o their

customers.

Unlike in NSW, the ACT Act does provide for the appointment of a regulator. The "Gas |

Technical Regulator” is limited to a supervisory/enforcement role and its functions include:-
e securing compliance with the ACT Act;

= assisting and advising the State in relation to the matters arising under the ACT Act;

e devcloping gas technical policy in consultation with other States;

¢ monitoring and promoting safety and technical standards in relation to gas installations
and gas appliances, and

¢ enforcing authorisation conditions.

South Australia (""SA")

The regulatory regime is governed by the Gas Act 1997 (‘the SA ‘Act”).  As with the ACT
legislation the SA Act does provide for the appointment of a technical regulator whose
functions are to:- |

e administer the licensing regime;

® monitor and regulate safety standards; and

* I'nOﬂllO[' SCI’V!CC ‘Sldﬂddrdﬁ

Unlike the other Australian State legislation which we have examined, the techmcal ‘

regulator, rather than the State, is responsible for awarding licences and imposing licence

conditions. The guidelines for awarding licences are more comprehensive than in other

Australian States as the regulator may consider the applicants’ previous commercial dealings.

financial and technical resources ctc.

- - ) 36
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The SA Act also provides for the appointmert of the relevant Stale minister as a Pricing
Regulator The Minisier’s function here is to fix a maximum pricz for the sale of gas to

certain groups of customers.

New Zealand

Downstream gas regulaiion in New Zcaland is currently very light handed with little
government involvement. This is in contrast with the carly days of the New Zealand gas
industry where wellhead prices weie originally negotiated by the New Zealand government,
on behalf of the then government owned gas company, NGC, with oil and gas production
corﬁpanies. As was the case in the UK and the USA thesc supply arrangements were in the’

form of long term take-or-pay contracts.

Competition in gas supply has now been established in New Zealand. Unusually, the imp:clu's
for this change has come from individual applications to the courls using competition law to
ban restricted trade practices rather than through a pro-active regulator as in the UK, USA
and to.a lesser extent, Australia. Unlike the other examples we have included there is no gas

or general energy regulator in New Zealand to regulate the industry or promote competition.

Gas transmission, by definition a natural monopoly, is controlled by onc company, NGC,
which, unusually, is not prohibited from competing with other gas supplicrs in the supply of
gas. The 1990's have seen the New Zealand Government.embark on a ‘policy of deregulation
through the development of an "open access regime”. NGC, the transmission system
owner/operators, must provide access to (hird parties at set tariffs. These tariffs are

controlled by the New Zealand Government.

The regulatory framework governing the downstrcam gas industry derives from two separate
areas: compeltition law in the form of the Commerce Act 1986 and specific gas legislation in
the form of thie Gas Act 1992. There is no licensing regime as such nor, we understand, are

there any authorisations required for the transportation or supply of gas.

The Gas Act 1992 removed local gas supply franchises and did away with price control. The

Aci provided the relevant ministerial chief executive with the following functions:-

e ensuring the safe supply and use of gas;
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¢ determining whether or not the provisions of the Act are being comylied with;

¢ inspecting distribution systems.

More recently the New Zealand Government has cnacted the Gas Information Disclosure

Regulations. These regulations require gas pipeline companies such as NGC to disclose:-

e separate financial statements for transmission, wholesale, distribution and retail
businesses;

» conuract prices, terms and conditions;

* financial, efficiency and reliability performances measurcs;

* methodologies used;

» pipeline capacity information; and

¢ line charges.

Israel

There is currently no real natural gas industry in Israel. Recent draft Israeli legislation
attempts to provide a legal framework for the industry’s development. To previde a certain
amount of flexibility the licensing route is preferred but with a slight difference, as the draft
Act provides an exclusive transportation and supply licence for around 20 ycars to onc
company (the winner of a tender) which will be a joint venture between the successful

tenderer and the Isracli Government. Intcrestingly no industry regulator is planned although

there is a post referred to as the "superintendent of safety”.  Licence conditions will be
prepared before the tender (and hence available to all -prospective tenderers) with any

subsequent modifications which financially disadvantage the licensees being compensated by

the Government.

In developing any regulatory regime much debate will focus on how much autrhorily the State
should cede to its rc_gﬁlzitor. While the State will naturally wish to rctain all real control over
the regrlated industry, experience has shown that investors are more willing to enter markets
‘which are stéblc and which have, to a certain degree, removed themiselves from the vagarics

of political control. Those countries or ates which have not opted for a truly independent
regulator akin to the UK/US mode! have still placed sufficient legislative control on the

relevant government’s discretion to regulate the industry.
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6.7 'Rcinforéing_ the need for regulation in Jndia

Large scale private' investments
in the oil & gas sector

/_
\'q Detailed regulafory framework

-Continuity of policy
Proper rules of the game

Transparent and open process;

Frame policy

Simple & understandable Gove:

But...

Regulation should

balancing interests

£12

be aiimed at

ent —7Z= Regulator
Distinct roles

Adequate retum QONSUMF-‘F Y
| toinvestor interests
Administer policy

In sum, there has to be a clear demarcation of the Government and the Regulator’s role — the

former should frame policies and give the regulator a free hand in administering the same.

6.7.1 Structure

Reguilatory Body

>
s - '
0 Member 1

Merober 2

LN

Selection Corrmttee

1
-'Secfetary
« Officers

js1ssy

Consultants M

The Govemment of Gujarat may, if it deems fit, cstabhsh the State Regulatory Authority

consisting of the Chairman and two other members. Members should be appointed through a

legislative process, by the State Government, on recommendation of Selection Committee

constituted by the State Government. The tenure of membe:s should be around 3-5 years,

with an upper age limit of 65 years. Members should have adequate knowledge of and

IS
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experience in dealing with problems relating to engincering, law, economics, commerce,
finance, and management. They should have an impeccable personal record with regard to
integrity and honesty. Salaries of members would be as prescribed by the State government.
Any member of the regulatory authority may be removed from office by order of the
Governor of the State after the High Court has reported that the member ought to be
removed. There should be limited groﬁnds for removal of members, such as insolvency,
conviction, abuse of position, conflict of mtercst Appomtment of officers and other
employees, requ:red to assist the State Authority in discharge of its functions, would be
subject to the approval of the state government. The regulatory authority may levy

_appropriate charges for its services.

6.7.2  Roles
¢ To maintain standards of performance on Health, Safety and Environment issues
e Arbitrator |

¢ Consumer Protection

6.7.3 Responsibilities |

o Safeguarding property, environment and public safety in the construction and operation of
systems of transport and distribution

» Monitoring compliance of safety, rcguiﬁiidné and standards.

* Regulate tllxe market i.e. liberalised or closed markets

¢ Safeguarding the interests of the ccmsum'ers

. Estabhshmg procedures, promoting efﬁcxency and economy through optimal utilization -
of pzpclmes ,

» Regulating the rent for the use of plpelmes to a fair and reasonable level.

¢ Laydown proccdures for effective settlement of disputes

6.7.4 Legislation:

It is proposed to have a State Legislation to set broad framework comprising of:

e Power and Duties of the Regulator

e Rules and Procedures

40

ALY



Feasibility Study for Gas Grid in Gujarat

6.7.5 Advisory Committec:

¢ The Regulatory body should be assisted and advised by an Advisory Council comprising

cminent persons from various disciplines including representatives of the gas industry and
£as consumers. >,

6.7.6 Appeals Coxnm:ttee , -
o All appeals on the decision of the chulatory Body should lie with appeals Committee to
be headed by a retired Chief Justice of the High Court and will be consisting of Secretary,

E&P Department and eminent persons from the gas industry as members. Further appeals

on-the decision of Appeals Commmiltec.to tic with-the concerned High Court.-

6.7.7 Functioning of the regulator

In order to discharge its duties effectively, the regulatory authority should function in a

systematic manner:

e It may appoint a Secretary and Consultants to assist the authority in the discharge of its
duties ‘ |

o It shall meet at its head office (or any of its offices) at such time as the Chairperson may
direct ' _

o It shall observe such rules of procedure, with regard to transaction of business at its
meetings, as determined by regulations .' .

s The Chmrpcrson shall preside at the mcclmg

s Every member sha.ll have one vote

» Majority of votes would be used to decide on all _questions, which come up

e The Secretary shall authenticate all orders and decisions of the regulatory authority.
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Annexure 1
LIST OF ABBREVIATIONS

MMSCMD
BCM
NSDP
CNG
MW
MU

FO

Million Metric Standard Cubic Me-tre per Day
Billion Cubic Metres

Net State Domestic Product
Compressed Natural Gas
Mega Watt -
Miilion Units

Fuel Qil

[3
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Annexure 2
NATURAL GAS DEMAND - POWER (SHORT & MEDIUM TERM)

BOwER scENAﬂlov}Ql'.ﬂUJARAT
«POWER.:..WSI&L .

Ef:'::'l;nls . 1onma . 1990-09 1690-2000 ' 2000.01 7 2001-02 " 2002-05 T 2003-04 T2004-05" "~ 2006-06 " 200607 152041712
1 Obuvaran TPS 64 4 54 54 84 54 54 84 84 84 B4
2 Dhuvaran TPS 534 B34 6534 634 B34 534 534 534 534 534 834
8 Gandhlinagar TPS 860 a80 860 680 660 860 ade 880 880 280 880
4 Kadna H.EP 120 120 120 120 120 120 120 120 120 120 120
§ Kuich Lignite TPS 25 ansg 218 216 215 215 218 216 213 F41] 3ns
& Panom Hydre Projecl 2 2 2 2 2 2 2 c2 2 2 2
7 Shka TPS 240 240 240 240 240 240 240 240 240 240 249
8 Ukal HEP 800 300 100 300 300 300 300 300 oo 200 800
9 _Ukn- LBC hydro [ 5 5 5 -3 3 [ & 5 L3 L]
10 Ukal TPY 850 050 850 850 850 850 [.1T S 1 850 650 (]
W1 Utran TPS an a0 ap ag aa 59 a9 ¥ a0 as a
2 Ul TPS [Now) GCPP 195 135 134 135 125 138 135 135 138 136 135
8 Wenokbw.i TPS 1260 1280 1260 1260 1260 1260 260 1260 1260 1260 1280
Expansiviaw EE.
14 Dhuvaran Gas Based proiucl Gen 10 110 110 110 10 110 e 1o
LRI a Hydro Powor Projoc! Hyuaal ) o a0 120 120 120 120 120 120 120
1 COETIER, S kke Gxln, Stage Il I, Goal . 280 600 400 £00 L1 600
37 Ulran Gas brsed PS aloge i Gas o 160 180 180 180 160 180 100 150

Sub Total " 7 ¥'8304 5762041

5054 ;6304 5304

Ta8147 4418 4474 " 4744 48087

:o;- iGEB Plants - * FualType 1007-00 7 1908-00 1090-2000 2000401 2001-02 . 2002-03 " ' 2003.04 " 200406 " "R008-07 n011-12]
xisting vl .
18 AEG - Sebarmati & Ahmedabad Coal ! 400 400 400 400 400 - 400 400 400 400 400 400
19 AEC - Valva Gas 1o 110 1o 1o 110 110 110 10 10 10 10
20 Essnr Power - Hazha ’ Gas 300 300 300 a0n 300 300 300 200 200 200 300
21 GIPCL » Goahra : Gas 148 145 146 e 145 146 148 146 145 145 145
22 QTEC - Gandhar, CCPP . Gas 160 (-1 665 865 866 456 856 468 (1] aub 1910
Expsnslon/New : gt . -t
23 AEC : Ahmedebad LCGT Qas 156 185 156 156 165 166 184 166 166
24 AEC « Ahmedabad TPS Goal 126 126 125 128 126 126 126
25 Essar Power WHRU - Hazlra Wasts haat 160 150 160 160 150 160 160
20 QIPCL - Qodhie, Vadodara CCPP.. Naphiha 160 100 160 186 180 180 180 160 160 160
27 GIFCL - Mangrol TPS Lignite 280 250 280 260 260 260 260 260 »0
28 GMDC - Akdmola TPS Lignite 260 %0, 260 260 280 260 280 250
29 GPCL + Chhara, Ameek Gas a8
30 GPCL - Ghoghs TPS Lignlte N s ors 876 ars 378 I
31 GPCL « Plpavav Gas a15 818 { 317 (311 a1s
32 GPCL - Pipavav Imp. Coal - . 1000 1000
33 GPCL - Kuich, Mundra img, Coal . . 500 600
94 GSEC-GED, Gandhinager TPS Exi & Coal . 210 210 420 A20 420 420 420
35 GSECL Wanakborl TPS Ext § Conl 21 210 210 210 210 20 299 210 2% 210
36 GSEC-GED, Panandhra, Kuich Lignhe : 7% 160 225 228 226
a7 GSEC-GER, Saraxhadl Imp. Cont - : . 1000 1000
38 GSPCL -« Hazira Qes 180 180 w0 840 340 340 240 340
39 106 - Savil Palrolaum Goke Boo 6§00 600 500 500
40 Jemnagar TPS {Rallance Powar} Pllrolwl\'l Cake m ;x m m :z
41 KRIBCHO + Junagadh h - g o em L pan B L e B
Sub Total T s T es0 Wases 2795.;?!' 13280 7 5836 6035 7 6010126085 1%, 058 57H08ES!
Coatrat Plants 70T T e s 1n:-on 1000.09 1999-2000 T2000.01 T 2001027 2002-00 71 4003047 4004-08 uo«s-us%omr...m;—ul
Tarapur { Nucloash Nuclenr 160 160 180 10 180 w0 160 160 140
Kaxarpur{Nualear) Nugtear 115 128 126 128 125 125 128 126 78 128 l?G
NTPC Korba Coal 360 a8n 260 980 a0 a00 3G9 a80 T aa0 360 350
NTPC Vindhyechal Coal 220 230 230 230 250 230 232 293¢ 2%0 . 200 - 20
NTPC Kawag Ges 184 164 184 184 1084 184 184 184 184 184 184
NTPC Gandhar ‘186 188 166 188 186 18§ 186 . 188 168 186 185
Expansion/Now : ]
Narmado Hydro Projeet Hydsl 232 232
Vindhayachal Exin. 1 { NTRG) Cosl ’ 8 193 139 183 18 :::
Auriya CGGT (UP; 196
NTPC Gandhar Il 198
Antn SCGT {Rajasthen) e 1985,
Sub Total o 1244712447 1244 1542439,
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SUMMARY.OF auJAﬂA‘chmscENAﬂlow

Paaking Capacily . : <. 199T-00  1906.90  10D0.2000 2000-01 200102  2002-03  2003-04  2004.06  2006:08  R008-07  ..2011:42
GEB 4414 e 4474 4744 duo4 6054 5304 5304 £304 5304 6304
NON-GER 115 1080 2308 2795 3280 2035 6935 8040 6065 8505 [

CENT|

Jrdd | mea  qpad a4 owEY | 1427 1427, ey 1669, 2430

“e328." 00 1e T Vaeed T N 2 e T 1208 T i 550 DT i vaan!

Total Pasking Capacity (MW . |

L~

Poak Availablo Capaclly T 1097-08 7 t008-09 7 1900.2000 2000-01 T 2001-02 7 200203 ~2003-047 200406 " 2006-06 " a0b6-07 T TN

GEB 7 a0 3090 9132 3921 3383 538 a4rna 3713 v 73 ATy
NON-GEB 948 1683 2027 2078 2788 azad §045 B109 8172 Tas7 0ar?
CENTR}\L' 1244 L1244 244 1244 1244 1427 1427 1437 1427 1859 2439

CATe Aty -

202 T 80977 Tados T enar Y T T Y aas

Tolal Peak Avalluble Capacity Ti0186: 70 10248 T r0012 M1 S0 m0 T iR 20,

"+ Dudy tha panver wllatlad to ha slals from he denital plania have basn considnrsd & ol tha enttim prlanl espar iy

P——
DENA W ..mm . ) ) .
Dﬂcrlpﬂon o 16R7:08 1608-90 7 1999-2000 2000-01 | 2009-02 200203 2000-D4  2304-08 T 2006-98 " 2008-07 "TL2017:12
Paak Domnnd (MW) 4 por VB ERS &377 aTTd’ T 76i0 8070’ [T11) 0101 9414 Wiz 10847 - 13918
Paal. Power Avallainillly (MW) Bze2 4017 @403 8041 JFO0E 8206 10186 10748 1212 12400 14620

Prak kower Surplus f Dalloll (MW)' Tazes T TU.arr U ers T aeel T n0ad VI sen T 00 N R 2002 S i)
Electolty SUEPLY.ACENAR ; B . o . e

Descriplion it s L e SORTARS 100800 1099.2000 2000-0F  2001-02 200203 2002-04  2004.05 2006.06 2006-07 " ILlR014-12
Elaciricity Requiremant (mkwh) s por 1610 EPE 38643 40946 43487 4B0AR  4BTTT 61894 BE00E  B8424 41240 84368  B411Y
Elociriclty Reauirement (mkwhl ss oer enwrgy - HEDP sosleien 36577 39138 41877 44808 47845 $1301  G4803  B87A6 02046 #7248 94918
Elsciriolty Avallable {mkwh} AG208  B270T  EB0SY  ADTOR _ B4TTA TI04T 217 80776 Q0334 110981 127270

149 TIET 2261 AT e e o S IH T hoa i D0RT mazd EHAL d4SH’

Surpius / Detll Capacity (w)* 3 R N T a0 T e 22 T M00e ™

*Surplus Capegily = tEulak;llr Avallable - Elsciricity Reculramant }/ {8.78°0.85)
+ MW ~ .76 mkwh
PAF = 0.85 o -
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SEENARION " "iha stata govi. puts up & singla 510 MW 943 based plant In llaw of the scrapped 10 amad powar planis and & cingl 2000 MW gas based project in Pipavay

instead of hrag separtte pisnls &2 x 615 MW Qa3 bagod & 1 x 1060 MW imporied coat based),

A GEB Plants FuslType 100708 1990-60 10002000 200001 2001-03 200203 200304 200405 200506  2008.07 w2011:12
1 Dhwvaran TPS Qas 64 ] 54 2] 64 64 54 64 &4 54 54
2 Utran TPS {New} CCPP. [ 125 135 1358 125 135 135 135 135 135 138 135
3 Ohuvaran Ges Based projoct ~ Gas 0 ° o 110 10 110 110 110 1o 110 10
_ 4 Viren Gas based B slaga I Gas o ° ° 160 180 160 160 180 150 160 160
Sub Tolal”/ FT I e T g0 T e e ke s Y un‘f.".’-“"«o P T S0 N e T Y
B Hon ~ GEB Planils | TualTypa 190708 100600 1992000 200001 200102 200209 200304 200405 200600 700847 e 20HI12
6 AEC « Valva Gas 110 1o 10 10 10 1o 110 10 1o 190 o
6 Gstar Powar - Hazien (Y] 815 515 518 515 515 515 615 515 €5 515 515
7 GIPCL, « Godhia Gos 145 5 145 us 1"s 145 s 145 145 145 146
& GTEC - Gundhar, CCPP Gas 180 655 655 855 655 855 [ 055 855 o5t 1310
9 ABC - Ahmedabad CCQT Gas ° 155 155 156 155 165 185 185 155 165
10 GIPCL - Godh.u Yadodera CCPP Naphthe 180 160 180 160 160 160 180 180 1063 180
13 GPCL + Plpavav . Gag Q 0 0 1] .0 2000 2000 2000 2000 2000
12 Gas basod prant Gas 0 0 510 610 510 610 Bie 530 510 510
13 GSPCL - Hazl . Gag ] - 180 160 340 240 B4C 340 240 840
" 14 KRIBCHO - Junagadh. L] 0 [] 0 Q 200 200" 200 20 206
$ub Yolal AP 835" T Taane T Hi0 Y Yaked T dnen T TaTd J"‘"mo' il ¢ W VYT 4
¢ Cantral Plante FuelTyps 1037.98 100009 1000-2000 2000-01 200102 200203 200304 200405 200806 200807 ,..2011-12
15 NTPG Kawas Gas 7] 644 844 844 44 [ LTe 44 844 o4 i
18 NTPG Gandhar Gas 848 840 848 oa 848 618 040 a4 s48 848 0sa
17 NTPC Kawas || Oas 0 0 0. [ ° [ 0 0 ° 850
18 NTPC Gandher li Gas ° o 0 3 0 o 0 ] 0 [ 850
Bub Torai T TR TN rad T T T  2en T Mvaea T b T AT REeE T 1200 N 20 T L aked
2411 068 3221 5 4181 4341 0541 8541 641 541 #408]
2414 2008 3081 3491 4 2671 4288 4208 A208 4266 eese
[ 162 180 80 3

Gas Demand {Nole: 1 MW requives 38 MMCFD of gus (sl 86% availabitiy))

A GER Piants FusiType 109700 100800 1009-2000 200001 2001-02 200203 200304 2004-08 200808  2006-07 ...2011-12
¥ Ghuvacan TPS Gas 0.00 .00 900 .00 2.00 %00 800 900 .00 9.00 0.00
2 Ulran TPS (Now} CCPP Gar 2250 2250 2250 2260 2260 2250 2250 2260 2280 )0 2250
3 Ohuvaran Gas Based projact (™) 0.00 0.00 000 1833 1683 1833 1833 A3 A3 B33 1803
4 Liren Gan based PS5 slage 0 Gas 0.00 0.00 000 2667 68T 20487 87T 20487 2447 2687 2047
Bub Tetal A e T T B b0 T T a1 60 ™™ 3060 7 Y b0 T 70,50 T TS T BT e T 060 P ye o N 0 2T 70
B Non - GEG Plenls FuslType 120708  1000-00 1900-2000 200001 2001-02 200203 2003-04 200406 200608 200607 ...2011412
5 AEC «Vatva Qan 1833 1833 B 1083 1899 1833 1633 1833 1833 1830 1839
& Exsar Power + Hazlre Gas 85,63 8583 8583 8583 858 0503 4503 85.83 8583 85.83 5.8
7 GIPCL - Godhra Qs 2447 2407 M7 AT 2T ST AT 2447 AT AT a7
# GTEG - Gandhar, GCCPP Gas 2007 WRAT 10047 0RI7 10047 10847 - 10947 ORIT 10947 10017 216.33
9 AEG + Ahmodabad CCGT Gas .00 000 2563 2583 2543 2663 2583 2581 2583 9540  258)
10 GIPGL - Godhyn, Vadoduin CGPP Naphtha 000 2067 2067 2807 2087 2087 2087 20467 2087 2087 ey
11 GPCL « Plpavav Qe 0.00 000 0.00 0.00 .00 000 33333 3%A3 33333 3R X053
12 Gan based plond : 0.00 000 8500 6500 @500 8500 8500 8500 8500  85.00
13 ASPCL - Haxlra 0.00 000 2007 2687 G667 5A87  BO.GT  EBAT 5087  SO.87
14 KRIBCHO + Junagada 0.00 0.00 000 0.00 000 8333 3333 2923 5933 01
Sub Toial T VY AR 7T 20000 T A0LT TAOV AT T a7 Y Troa s T g0 8E 1 7000 T 0.0 T 007 60
: : ] 200807 ...2014:12
[ Cantral Plants Fusl Type 1907:08  1008-90 1900.2000 2000:01 2001.02 200243 2003-04 3200405 . 2005-06
5 NTPC Kawns Qse 10739 W7.33 10730 10733 10733 10733 10733 107.33 10733 10793 1073
-16 NTPC Gandhar Gar 10600 10000 10000  WA.0C 10800 10800 10800 10800 10800  §0800  108.00
A7 NTPG Kawas Il Gas 0.00 0.00 0,00 0.00 000 0.00 000 0.00 000 000 10033
18 NTPC Gandtur II Gas 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 100.33
B Toted T T I s e s e e g e e 218 FIT IR 1T IRALH-1T S T S 1T U 17 R 1T R L
; 1600
4% 1Grand L. farlo I (MMCFD] 402 (11} B37 (2] a4 T24 106840 1000 1090
AP 85 IOL:MnMﬁMp seanwlo il ) 1530 1964 1964 2049 . 3087 30.87 kL) 1}

15,39 147
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Annexure 3
NATURAL GAS DEMAND ~ FERTILISERS
(SHORT & MEDIUM TERM)

FEATIISER INDUSTRY IN GUJARAT

Company Locallon Dlsuh.l" “Uraa T_erm T glakie” T Head T Curment  Potenblal T Potentlal T T Gaw for” Tatal Polentisl
- .Capacity - Preduciton . of Project " Consof NG Cone.ol NG Cons.of NG for . power platlor Cons. Of NG
(MMTPA) . . (MMTPA) | - - (mmerd) {or NHI Prodn,  Uros from NH3 . :
L BN o . tmmeia) (mmefd) {mmetd)  (mmedd)
GSFC Barcda Haroda 0364 0287  Edetiig  NephvGas 2540 . Bae a.68 1500 K
GSFG Exp. orods daroda 0.728 Exdsling Noph/Gas s ey 30.70 0.20 #3.08
GNFE Dhanuch Bharuch a.y42 0726  Ewsling FCiGas 24.71 62.07 0.2¢ 68.67
IFFCO Kefo! Mehsana 0398 0455  Exiaiy Qan 2048 20,08 5.02 5.0
KRIBHCO  Hazlra Surat 1,452 1722 Ewelng Gan w587 09.63 C 2204 121.88 e
IFFCO Kelol Mehsana 0545 ul Gas e e 047 38.58 1942
KRIBHCO  Hazra Sural o728 Appreveln  Gas . 34.81 2.20 45,10 2003
GNFG . Bhcuch.  Bharuch, 6742 - Brepored Nanh —— Ty s.40 - L. 430 2007
%8 2003 2007 [ 2003 2007
Gas domand - Scenaria | 3s281  430.01 430.91 10.84 12.20 12.20
In MMUFD In MMSCMD
Notes
Spocific heat tequired por fonng of ammonie for existing plantg 9.00 millon Koal
tkeal equals 4.20 BTY
1 Ton wquals 1,000 kg
1 Milicn aquals 1,000,000
1 cublc matre equals 35.31 cusble faat
Heat Requi t for production of Tlon of i - okl / ot 47,80 MMBTU
(Gas required for production of 1 {on of ammonls - oldt 35310 scl
Haat Roaulremant for production of Ton of ammania - naw Dig 34.00 MMBTU
Gas raquired for prody of Hion of nawpieni  31,760.32 mmesc!
Haal Asquirement for production of 1 tan Urea from ammonia 5.00 MMBTU
Additional gas reguired for convarsion fo 1 ton of ureA fromamv  4,670.83 sct
Calorific Valus of Natural Gas’ 9000 Keal'scm
Calorific Vatua of Naphiha 10,500 Kcalig
Calorflic Vatue of LSHS/FO 9,800 KealKg
No.of days in & year lor gag supply 365
GSFCs caplive power plani capucily 0 MW
1 MW plant requires 0.1665607 mmctd of ges
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Annexure 4
NATURAL GAS DEMAND - CEMENT (SHORT & MEDIUM TERM)

CEMENT INQUSTRY IN GUJARAT

Company ““Locatlon  ODlatrlct”  Capachy Potential Demand " Pciontial Demand - Year of -
P for Natural Gas - for Natural Gas . . Corr_um.'r\'-"]
e (MMTPA)Y (mmetd) - (mmetq) 0 0o L Ee

L . (Sconarlo 1} ... (Sconarjo Il H oy

Exlsting Comont Plants

Narmada Cament Magdafia  Surat ’ 0.667

Ambula Gement Kodinar Amralf 1

Gularat Ambuja Coment Kodinar Amreli ]

Gujarat Sldhaa Cemen ) Viraval Junagadh 1.2

Narmada Sement Jalrabad Amrait 1

L&T Plpe:ray Pipavay 1.5

Savalia Comant Sovalla Q0.216 .

HMP Camanis Porbuncar  Junagach 0.106

Saurashira Cemants Ranavav Junagagh 1.164

Chetiinad Coment Dwarka . ey

Srl Digvliay. Gament ) i L1

Sub-tetal . 822

Proposad Camont Plunts

L&T

Kovayn  Amrell 15 ‘ 9.607 1614 1909

Gujaral Ambuja - Vadnagar  Amrell 1 6.508 . 13.078 1009

Sangnl Cemant
Sub-total -+
Total {upto 2003} :

Jadhwa Kulchch
o3 i

Grasim Inds. Madhopur  Junagadh
Saurashira Camen Ranavay  dunag
Sub-total - Y &
Total (upto 2007) -
Assumgplions LT ]
Plant with a capaclty of 1 MT consumes 13.076 mmcid of Natural Gias
Caopacity Wiillsation 100%
Scanarlo | - shift from col to gas 80%
Scenarto It - shiil from col lo ges 100%
1 MMSCMD = 36.31 MMCFD
1968 2003 " 2007
Gas Domand (MMSCMD) .00 0.93 2.07
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| Annexure 5
GAS.DEMAND FROM NEIGHBOURING STATES

W PRSI TE EON S IDERED PO R B A g5 58 AN ARASITRA oY g
Eual Typo 1968 1998 2000 2001 2002 2003 2004 2008 2007

1 Teombay GT( TEC) Gas 100 169 160 18

0 180
2 Paighar CC Power Project (BSES) Gag 0 ;gg x ;gg
3 Bhilvpurl Power Prelect {TEC) Gas . . : 450 460 - 450
TOTAL (MW} 160 180 1120 1o 13
Gas damand (MMSCMD) To8s T oes T T olas T 0 T T 0le Tesd
EUWER PROJECIS CONSIDEEED FoAHENAND A S SESRUEIT N BATAS AR T L E Iy :

Fusl Type 1998 1909 2000 2001 2002 2603 - 2004 2008 2007
_1NTPC, Antg Ges 413 a3 413 43 1660 1082 1083 1063 1003
2 Chanibid Powar Ltd, Haghlim . . N[ RN T, I 108 1ne 100 “108
. 4 APQ Dhelpur Naphiha ;02 702 102 702 Tlro2 " 102
TOTAL (MW) F1%] 413 412 1281 191 18 1931 1931 1934

e

T e T a8 T T

Gas demand (MMSCMD) 7 35T prial TSR RTRRNON N ] MEREL X T

Funl Tvpo 1188 1989 2000 | - 2001 2002 2003 2004 2008 . 2067

+ Bhandaer Power project Qas . 330 330 330 330 330 330
2 Anlgarh Powar profact Gas a3 330 330 330
3 Guna Power prejact Nephthe 236 330 930 20
TOTAL (MW) . 0 0 [ 20 330 s00 990 900 o0

PPN “tymane e

8T 6,007 0,00 VST ST T T TR 7 AT s,

Gos domind (MUSOMD) S 72

Company Loun umn .Arrmm ] Fesdstock Naluwal Gas
" Capaclly Gapeclly Demand
MMTPA} (MMTPA) (MMSCMD}
1 ACF Chombur 0.33 0396 Gas ' e )
G T imscmoi LR

2 RCF Thal 1,762 1,185 Gas

COmpany Locauon Urea Ammonln - Yoar of Nmum Gu

Capaclty Capaclty commislon Domang

(MMTPAY (MMTPA) X (MMSCMD} =
1 Chambat Fertlligers Lid. Gadapan 0.7 0.22 : 140
2 Shiiram Fertlilser & Chernicals Lid. Kola 0.33 Q.16 0.55 J—,
3 Chambal Fertlisars Lid, Gadepan 0.74 022 2002 .40 Tatal =0 3, T MMSGMD’ L

cérhpany i Location kirea Ammoma Feedslock NaturaiGu
Capaclly  Cepaclty Demand :
(MMTPA} (MMTPA) : {MMSCMD) . o
1 National Farllilsar 14d. . Bllaput 142 0,446 Qas EMmEomM CE TR H




—~Annexure 6
ASSUMPTIONS FOR ESTIMATING LONG TERM DEMAND

A6.1 Power

Regression of power consumption with NSDP indicates the following linear relation between

" the two:

Power = - 6680.68 + 2.284 x (NSDP)

R = 0.90
With increasing efficiency in electricity usage, the consumption of electricity is likely to
flatten in future. The elasticity of power demand with NSDP is expected to go down
gradually from the current level of 1.4 to 0.92 in 2017, -

Currently, Transmission & Distribution loss in Gujarat is 22.5%. This is expected to go down

by 0.75% per annum in the long term.

Annual load factor is taken (o be 65.0%.

Scope for additional hydel capacity is limited as the potential for the state itself is about 450
MW (Source — CEA), which has already been surpassed. _ ' '

Scope for additional nuclear capacity would be limited by environmental hazards.

Gujarat’s cutrent lignite reserves of 780 million MT can support a generation capacity of
around 4,600 MW over 30 years. In the long term, a major part of this potential is expected to
be realised. Thus, additional 2;000 MW (over and above 1,500 MW of proposed lignite-based

projects) of lignite-based capacity has been taken into consideration.

A6.2 Industry

The demand for natural gas consists of two pétrts - actual and latent. Latent deraand arises out
of substitution of liquid petroleum products viz., FO, LSHS, naphtha, and LDO. The higher
the availability of natural gas, the greater will be the level of substitution. ”

For FO, LSHS, and naphtha, only the part of consumption having substitution compatibility

has been considered.
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Naphtha is primarily consumed in fertiliser and pgtrochcmiéal sectors, where almost_total

compatibility for substitution exists, Thus, for projecting the demand for naplitha, the current
consumption has been converted into natural gas. |

A6.3 Passenger cars

Average Mileage Prevailing Price
CNG: 10km/Kg | 120 Rs/ltorkg
CPetrol: - 12km/Lt 27.0Rs /It or kg

* Net benefit per km on substituting petrol with CNG - Rs 1.05

¢ Approximate cost of conversion kit - Rs 40,000

 Average distance travelled in a day - 100 km

* CNG required perday - 10 kg

o Natural gas.rl:equircd per day - 12.5 SCM

o Current population of passenger cars (including taxis) in Gujarat - 3,34,354
e Average annual growth rate of passenger cars in Gujarat - 7.0%

» Expected population of Passenger Cars —

2007 2012 2017

6,14,700 8,62,150 . 12,00.200
A6.4 Buses

Average Mileage _ Prevailing Price
CNG 4.5km/kg 12.0Rs/Itorkg"
Diesel 4km/it 120Rs/ ltorkg

« Net benefit per km on substituting diesel with CNG - Rs 0.35
. Approximatc cost of conversion kit - Rs 1,20,000
o Average distance travelled in a day - 150 km

¢ CNG required per day - 33.5 kg
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Natural gas required per day - 41,5 SCM
Current population of buses in Gujarat - 31,513
Average annual growth rate of buses in Gujarat - 6.0%
Expected population of buses —
2007 2012 2017
49,800 63,600 81,150
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Annexure 7
(HATURAL GAS DEMAND - POWER (LONG TERM)

LONG YERM SAS DEMANG » POWER
2007080

Annualized Growth of NSPP 0%

NSOP {fte &) — EERL]

Equslion :

Eneigy (MU)m -4880.68 + 2.284 x (NSDP)

Resquare m 0.0

Consumption of Elostricity (MUs} « 6,170

Long Tarm T & D Losass 22.50% 20.06%

{Annval Paductipn by 0.15% )

Enorgy Requirament ol tho fSus Bar 84,371

Po.:i Pawor Damand [MW) : 14,817

{ased on an Annusl Load Facicr of 85.0%)

Pook Pawer Demand {MW) T 14,514

{adjusted lor decreasing elssdcity)

Enatpy Supply trom Uillity 125,487

foased on shotl-madiuin tens eeimaicy)

Enargy Supply from Caplive Units . E 1Y

Tolal Enargy Supply 129,286
_ Enetgy surplusishartage(-) 44,005

Paak Supply from UtHittee{MW) 14,32

{dasad on shorl.medivm term ssimaies}

Peak Supply from Caplive Units (MW) 1,050

Total Peak Supply (MW} - 16273

Feak Surpive / Shortage (-) AW [ ]

Additions] lignisa/Goal based capacity (WW) o

Balancs capacity 10 be based on llquid fusl 1

Scenarlo I If alt the capcities are baged on natural gas ,

Addlllonat Qae Demand {MMCMD) <1

Total Gas Demand (MMCMD) 28.0

Sconarlo if: If 50% of New capcilies are based on netural gag,
Addltlonsl Gas Demand (MMCUD} 2.0

Total Gas Domand (MMCMD) - 0.0

" 2008-09P

34,08

naer

20.70%

80,760

16,788

16,384

124241

708
120,028
38270

14,183

1083
15233
“121

L]

1

5.6

o3

B3

20001P  zoltA2p | 2eiizep T 01e18p

38,308 40,808 a5824 4,381
20,811 25,061 0r,024 103,778
20.40% 20.26% 19.00% 10.00%
101522 107,913 121 829 120,597
17,830 18,062 21,306 22,728
BRERTY] AT 20473 200
124,241 122,083 12,460 122,624
3T 2,708 3,708 278
128,039 127,781 127.288 126,622
28,817 IO._OB! [ XEE] 2,7
14,183 14,163 14,005 14,021
1,050 1,080 1,060 1,080
15,223 15,203 16,145 16,07t
",022 2014 %029 4198
9 &0 1,500 2,000

1922 2,414 2820 41608
4.2 " 184 204
94 81.7 6r.0 602
44 [ % 24 100
44.8 46.0 48.8 50,2

creei

Scanarla i: NSOP grawing @ 7 during 9th & 10th pland sunsaquently @6% p.a., &l additionsl power plant to ba gae baged

Tolal Gas Demand (MMCMD) 432

4T

552 L7 818 - AT

110,403

10.05%

+37.403

ELALE]

22442
122,887

3,708
128,386
-11,028

13,092

1450
15,042
:'l'.l'ﬂ!
2,000

[ ]

11 ]

a9

1T

19.60%

145,874

25419
23,603
122547

LT
128,365
19,600
1;l..03
1050
16,042
4,541
2000

L2 ]

na
Hs

e




Annexure 8
NATURAL GAS DEMAND - INDUSTRY (LONG TERM)

LONG YERM GAS DERAND. INDUSTRY: {Scensta ) - )
7 2007080 7 2008.00P

NSDP 32183 3403
Broduct o EQ
2 24
Equatlon: Ln {FO) 35.440265+0,12165xLn{1)xLn{L) 6.83528243  §.667023178
Estimated Consumptlan {000 MT} . 1818 Tag.8
Nan-Canvectible Consumption
Transport 509 50.9
Powar Ganeralion 76,5 70.7
ComentMining/Enpg/Fer 459 45.0
Converfibles Caravmptiv;, [~ %] 56‘0.2
Equivatent Gas Demand (M. N1D} 1.8 1.6
E.oduct - L3HS
Equalion: Ln (LEHE) md.C I261§on,‘:|4‘7‘lilan(N.SDF) l
Estimatod Congumptlon {000 MT) 20464 20803
Non-Convertible Consumption
Transpord - 5 H
Power Ganerallon : 0.7 739.7
ComentMining/Engg Faerd 718 731
Miscalanaous M4 355
Lonvactibte Gonsumpiion 11954 1235.1
Equivalont Gas Domand (MMCMD) a5 36
N e

Broducto L 00
Equalion: Lh {LDO) «8,412487-0,320072xLn{NEDP)
Estlmatod Consumption (000 MT) 2078 2068.0
Nor:Convectible Consumption
Transport . 26 124
Food/Planiation

. Powar Gensration 249 ny
Comint/Mining/Engg /Fart i ws 208
Miscatianeous
Convertible Consumplion 1484 a3
Equivalont Gas Demand (MMCMD) 0.5 2.5
Total latent demand for natural gas {MMCMD) [ 1] 587
Maturai Gag
Damand for Nalural Gas {MMCMD) 128 128
Equation: NQ «8,812497+ 3.000196x(NBDP)
‘Total natural gas demand {n Industry . 18.0 185

20511p 7 2011412P
36308 40605
2 27
6.730541715  B.760006816
076 532
X 509
8.8 862
39 468
a02.4 st
1.8 1.8
21748 22103
5 5
869.9 aar?
76.1 X
70 a7z
a6 12
a5 15
2031 2016
122 124
244 12
203 202
1462 452
0.4 04
57 58
124 1.6
10.6

184

2011340

45824

]
&018481T01

fldse
§0.9

1.5
459

LELX)

1.8

ahit

5
9245
809
N3
12615

a7

1988
1.9

pat ]
e

1431
04

61

14.8

206

4831

a0
€.848272858

940.5
£0.0
MO
459

LTI ]

2.0

23565

434
82.5
40.1

12875

A

197.3
1.8
07
197

1zt

0.4
8.2

140

211

" 20t4-16P"

T 201516p.

§1262

H
6.87381510

648.4

60.0
9.6

458

7102

a1

2406.8

9627
242
408

13408

1ns

236
198

iy
04
L&)

15.4

247

201897
54338

az
5.900241588

L2
0.9
(L X]
46.9

7320

FA

2458.1

0824
4.0
"o

1340.9

“28

1445

ny

06

o

14.8

223
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LONG TERM. BASDEMAND  INDUSTRY: {Sesantioly

Beoduer.: EQ

Equatlon: Ln (FO) a5 44026540.1216SxLn{tLn(t)
Entimated Consumptien (00 MT}
Not-Convexiible Consumption

Transport

Powst Genaration

ComantMining/tingg Fen

Convortible Consumplion

Gqyulvalont Gos Demand (MMCMD)
Rrodugk 1l SHS

Equnilon: Lo (LBIE} «4.012018+0.9479511En(NEDR)
Esllmaled Consumplion {060 MT)
Non+Convertible Constmption

Teanspon

Powar Generalion

ComenyMining/EnggFort

MisceZanaous

Convorlible Consumplion

Equivalant Gas Damand (MMCMD})

Reoduct: | DO
Equation: L (LDO) =$.612407-0.1230721Ln(NSDP}
EsUmated Consumption {000 M)

Non-Convertibla Conaumplion :
Transpon

Food/Planiaion

Powar Generalion

ComanvMining'Engg/Fen

Miscellansous

Convertiie Consumplion

Equivatent Gas Damand (MMCMD)

Tatal iatent demarnd tor natural gas (MMCMD)

Watutal Gos

Domand for Nalurai Gas (MMCEMD)
Equation: NG w8.012487+ 0.000108x(NGOP)

Total natural gaa damand In Industry

i 2007-08F

T »
8.6452024
1.5

509

764

459

2626

0.8

20404

ey
1.8
348

sor.y

2018
125

8
208

AT
0.2

28

123

152

200809 | 201011p
24 26
3667920178 6.730541715
7808 2374
509 509
787 834
5.0 359
2501 WL
08 09
2008, n748
5 5
mor ase.e
738 764
3556 7o
»HLE soad
18 17
208.0 2031
124 122
247 M4
2048 203
T2 754
02 . 0.2
28 2.8
128 134
156 16.2

2015120

2r
8.760606816

0632
509
86.3
4.9

3.2

0.8

22193

aar.7
mr

ar.t
£05.¢

148

2018

2.5

< H
202

.
0.2

- 29

13.8

18.7

20190148

29
6.818481701

#de
et
s
458

s

1.0

23111

924.5
a0.9
0.3

1.8

186.8
1"e

pot ]
10.0

e
0.2

0

.o

e

2014-186P

[
0.846372859

$40.5
LN

[LE:]
5.9

44,2,

20588
&
8434
825
0.1
8.7

1.9

197.3
14

2

"wr-

7.0
02
at

149

18.0

201516p

at
£.87361519

9684
509
6.8
450

2561

1.0

2408.8

5
o621
4.2
409
&57.0

1.9

1958
18

25
948

0.5

02

i

18.4

18.5

T zotere

a2
6.000241596

[ 43
50.9
.3
46.¢

60

ut

2450.1

902.4
14
0.5
.20

1945

1mr
19.6

70.0

0.2

191
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LONGLERM GAS DEMANDINDUSTRY: {Scepario ifl)

Broduct nEQ
Equation: Ln {FO) »5.440265+0,12088xLn(txLal)
Estimated Consumplion (000 MT)

HNon-Cdnveriible Conwumption
Transport

 Powar Ganerallon

" ComanVMinlog/Engg. Fed
Convertible Consumption
Equivatont Gas Bemand (MMCMD}
froducts 1 SHS
Equation: Ln {L5HS} «1 61261040 34786 1L n(NEDP}
Estimatad Consumption {000 MT)
MNon-Canvertlhle Consumption
Transpor -
Power Ganarallon
CoamenVMining/Engg/Fer
Miscellansous.
Convertible Consumplion

Equivatont Gas Demand {MMCMD)

Broguct : LDO

Equatlon: Ln (LDO) w8 612407-0,3230T2uLA{NEDP)
Eatimalod Conocumplion (008 MT) -~
Non-Convertible Consumption

Trompott o

Food/Plantalion

Hower Generaiion

qumwwnmngmﬁM

Miscasisnaous

Gonvartible Constimption ’

Equivalent Gas Damard (MIGMO)

Tota| Istant gomand for natural gas (MMCHO}

Batucsd Gag

Domand for Natural Gas (MMCMD)

Equatlon: NG wb.612407+ n.uoolo's&msnﬂ

Total naturat gas d d In Industry

" 2007-008

200000 2000018 ' 2011412 avindemep
P 24 2 o Py %
663526240 G.67020178 £.730541716 6.760606018 6.810401701 0.848372958
7815 7888 07 8532 9148 2406
0.0 500 © 500 0.9 50.9 50.0 .
76.1 71 38 883 ng 040
58 59 458 “9 453 459
B94 6602 6926 24,0 565.0 085
16 16 i8 14 19 20
21144 21677 2247.0 22020 23479 24368
3 s 5 I 5 5
7540 7545 6988 02 955.2 oy
70 765 708 803 Re 855
s %7 sz | 290 w08 i
12451 12063 12254 1251.6 15000 19304
236 28 26 37 a8 39
205.1 2037 200.0 1004 198.5 1981
®3 122 120 120 na nr
6 264 2.1 2.0 ns 24
206 204 204 e [y 195
w7 1408 145 05 s o8
04 o4 04 04 04 o4
8T 58 54 1] 62 85
13,0 133 “Wo 144 15.2 156
108 “ 191 10.8 203 214 22,0

Tzouasp T 2mis10p T 2018175

k1]
8.87381514

LX)
60.9
08
59

T2

24

" 2e87

o7
are
423

sy

40

w7
14

22
104

1Mms
o4
LX ]

181

226

a2
€.900241508

L5
508
#0.3
460

7320

21

2/IT.7
10151

431
1hss

A0

14

F=X]
102

148
o4
4.8

16.8

232

36



Annexuic 9
GAS PRICING

" Gae vis Naphiha

Naphiha suppbe om Koyed Refnery

All figuton in Fiw 3 MT uniase speciied otharwise

Baslc cost ol Nuphiha = USS 143
Exchanga rale He/S w )

Power .,

&l figures kv As 7 MT unles specilied otherwise

e

1% 20%

1 Dhuvares TP3* . Gas 414 92235 41427 104 100.24 749, - A
2 Dhuvaran TPS Coml 80 92235 1414.27 “1o8 108,24 :7::: :: ﬂ:z
3 Gaadhinagar 1PS Cond 8149 02235 1414.27 106 348.92 BO39.84 X} 110.00
4 Katch Lignite YOS Lignite 8149 922,35 1414.27 106 18382 10224.82 8.3 35.61
§ Slkka TPS Conl 6149 92235 LRAL -1 108 813,12 T404.74 58 40.00°
6 Uksl TP Coat 6149 22235 f414.27 108 48,32 [IMER- 548 141.67
¥ Utran TPS Coal 4140 02235 i4.27 108 24002 8900.04 LX) 8.59
3 Ltran TRG (Neww) GOPR Gas 8149 yp23s H14.27 100 Q4.2 B939.04 5.0 . FEA ]
0 Wandakbor! TPH Coanl L8lde 02205 1414.27 108 104.24 Rad.ng 85 210.00
10 Dhavaran Gan Dased nrajecl Gas a149 02235 141427 108 160.24 A700.04 L1} 18.33
1t QSEC-GEB, Eikxka Exin, Stage i Coal a149 022.35 141427 108 412,12 2404.74 T T0.00
12 ttrase Gae baawd PE vingo i G 8149 022,35 1514.27 104 249,32 8030.04 5.8 .80
s 13 AZC - Gabarmatt & Admodabed - Cosd | - L4149 82235 S1idr 14 - 108,24 aranmn . . BE . as.67
14 AEC - Vaiva Gas "t al4e 922,358 1414.27 04 198,24 Bra0.88 (1 AL
§5.Easar Power - Hatira Qas 6140 922,35 141427 104 348,32 6030.04. 6.6 50.00
16 GIPCL + Gedhra Gas G40 92235 141427 106 188.24 8786.80 6.6 2447
17 GTEC - Gandhar, COPP Gas 8140 £2225 1414.27 108 44832 77 8030 58 10047
18 AEC - Abmedabad CCAT Gar 8149 02238 477 108 150,24 2780.88 &5 25.00
19 GIPCL = Goethra, Vadodara CCPP Naphiha 8149 92205 1414.27 108 . To1e4 ara0.es 5.8 6323
20 GiPCL - Mangrol TPS Lignite 8149 02235 141477 108 106.24 9789.84 65 41.87
21 GIPCL » Mangrof TPS Ext, Lignite G140 02235 1414.27 1 108 196,24 8709.66 55 0.00
22 GMDC - Akrimols TPS Lignite G140 92235 NPT R 106 18352 10224.82 83 487
23 GPCL » Cnhare, Amreil Qas 6149 02235 141427 106 B13.12 040474 86 0.00
24 GPCL - Ghogha TPS Ligalie Bl49 92235 141427 108 1.1z 40474 52 82.50
25 GPLL - Mundrs, Kutch Naphitha G149 w2233 1414.27 H0e 16362 10228.02 4.3 0.00
28 GPCL » Pipavav Giaa 8149 02235 41497 e 013,12 9404.74 68 102.50
27 GPCL - Plpsvav Coal 8149 92235 1414.27 108 813,12 940474 L] 188.07
28 GPCL - Valin, Baruch Lignits S140 02208 141437 108 348.32 8038.04 548 0.00
20 GSECL - Gmdil!utan TPEEtE  Conl 8140 92225 141427 10§ Sea.02 930,04 (2] 36.00
30 GSECL Wanakbon TPS Ext § Cosi S 9235 iz 108 190.24 760,68 |2 M0
31 G5PCL « Haxira Gas 6148 H2255 1414.27 108 34p.92 003054 5.6 53.03
32 J0C - bavil Petrofevm LILL I P 141427 108 L 859162 58 83.33
33 Jamnagur TPS (Rellance Powwr)  Pétrolsum 6149 92235 141427 108 813.12 0404.74 54 8333
A KHRCHO « Junagadh | Naphtha 8140 02206 141427 106 813,12 0474 L] .33
35 NTPC Kawss G 6140 92238 1427 103 240,02 803004 (X3 1w
3 NTPC Gandhar Gs 8149 92235 141427 108 48032 093004 &8 - 108,00
. Tolsl

Chandrapcs, igrit o P
A¥Iigures bn e/ ST uniess spackied othenvise

1

Coal
Lignita . B
1 Dhwaren 798 - . Ges - 819 14742 a.60 000 650 171802 ) 9.00
2 Dhwvaren T7S Coul /e 14742 a.60 a.00 Ta0.9¢ 1710.62 89.00
3 Gandhinagar TP3 Cosl 810 14742 2.60 0.00 146,00 1716.82 ¥ 110.00
4 Kulch Lignke TPS Ligntis 510 2.50 .00 127.60 0.00 840.00 § 3883
& Slkka YRS Coal 810 14742 000 0 T40.00 17118.92 . 40.00
8 Ukal TPB Coal 210 14742 000~ 0.00 740.90 1712.32 A 141.47
7 Uiran TS Conl ale 14T 42 0.00 0.00 Ta4.00 173,52 850
8 Litvon TAB {Naw; GCPP Qas a1 . y4r42 600 - 0.00 744.00 1713.32 A, 22,60
# Wanakborl P8 Coal a9 147 .42 0.0 0.00 TAE 50 171332 21000
10 Dhuvaran Gas Sased project Cew 819 14742 .00 .00 748,90 171332 N 1833
11 G5EC-GEB, Slkka Extn, Stage 1) Coal 810 14742 0.00 000 746.80 1718.32 “ A 70.00
12 Utron Gas based P3 sicge il G . 11 14742 0.00 0.00 746.80 1713.32 o X 22.50
' 13 AEC - Sabaamall & Ahwnedabad Coal 859 14742 0.00 0.00 740.00 171332 . . a7
4 AEC - Valva Gas 610 14742 0.00 0.00 T40.00 1713,32 1833
15 Essar Powor - Haxim am Bt0 14747 0.00 0,00 740.00 1712.82 90 60,00
. "8 GIPCL » Qodhra Qas 810 14742 0.00 000 146.90 Mam : A7
17 GTEG - Gonghar, CCPP Gag 858 14742 0.00 0.00 748.90 1742,52 . [[oRE
18 AEG - Ahmedabad CCAT ans MY T2 0.00 000 740.90 171332 . 26.00
19 GIPCL - Godhra, Vadodsra COPP Naphtha [ 11 147 .42 0.00 0,00 74650 171252 . £3.93
20 GIPCL - Mangrl TRS Ligaits 510 250 0.00 127,50 0.00 840.00 . 41,87
21 GIPCL - Mangrol TPS Exi. © Ugnite 810 £.50 0.00 127.60 0.00 840.00 0.00
22 BMDC + Akdimata TPS -+ Ligalle ° 510 2.50 ¢.00 127.60 0.00 640.00 . ale?
23 GPCL - Ghhere, Amrali : Qan 810 14742 .00 000 - 748.90 1713.82 4.00 0.00
24 GPCL - Ghogha TPS Lignite 510~ 2.50 .00 127.50 0.00 640.00 2.70 82.50
25 GPCL - Mundra, Kuich Naphiba 818 14742 ¢.00 0.00 T TABR0 171,32 . 490 0.00
26 GPCL - Plpavay Gas 819 14742 0.00 000 746.00 1713.32 490 102,50
27 GPCL - Plpavay Coal 818 147 .42 6.00 - 0.00 748,90 1713.32 4.80 180.87
28 GPCL - Valla, Baguch Ugnite 510 2,50 0.00 12750 0.00 840.00 270 0,00
2% GSECL - Gandhisagar TPS Exl B Cial 810 147.42 0.00 0.00 740,680 171332 480 385.00
30 GSECL Wanakbort TPB Ext B Coal 810 147.42 0.00 0.00 746.80 1718.52 - 490 35,00
31 GSPCL + Hazla Qas 819 147.42 0.00 0.00 740,00 171202 490 £2,33
32 10G - Savlk Pulroloum 810 14T42 . 0.00 0.00 740.80 1710.92 T 480 81.33
33 Jamnagar TPS (Rellanca Power} Poiroloum 010 14742 0.00 0.00 746.50 71398 430 83.39
34 KAIBGHO - Junagach Naphtha 819 14742 0.00 0.00 746,60 1713.5¢ - 4E0 32,33
35 NTPG Kawag Gas B19 14742 0.00 .00 746.00 171332 Jiag0 107.30
36 NTPC Gondnat Gas 819 14742 , 0.00 0.00 746,90 171292 490 108.00
Tolal MMCFD 20758.67
MMSCMD §0.70
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Goxl of Impartad gas por MMBTU ‘ 1520 $580 A% S0 470

Tyhe of fuet Dom Coal  Imp Coal FO D.Nephtha I Maphiba O.Gas |, Gas 1L GEs 1, Gas 1. Gos I, G
3% 3% 2% 5% a5%  45% 5% 45% 45% a5y, 48%
Haal fate (KCalaWh) 2008 2608 2263 1011 B 1wH 1011 1911 |18} 1911 1011
GV (KoalAUnll} {Kn or MY 4200 0400 0800 0500 10500 10000 10000 10000 0000 10000 to60a
Consum. Unititwh (K or M% . 0.020 0407 0.218 0,182 0.102 0.9 0.181 0.101 0101 0191 0.101
Fual castiunit {palee) 167 210 450 859 7500 340 903 00y 1075 1140 2z
Fusl cosUKWh {palss) 7 [} 108 156 197 [1] 1 e 208 21: 232
Ausl Power Consumption % A% M raee T TR LR
Fusl contiint KWis (palee) = 10 ot i e 1T T T T Y Vi Y 176 T T e MY m T :ac

TN A L VT OGSy T Vi ey e Y T NNt PR )
Lond Faclor 85% 5% 05% N5,

NI

Kwhin 1 yaar T448 Td40 440 Tdd
Lila of iho olani (years; ¥ 25 25 25
Tolal KWhin lita 223380 184150 188150 188150
Capita cosVKW (Re.) 45000 40000 5000 30C00
Dobl {ResKW} 31500 280 24500 21000
Equity (AeKw) - 13500 12000 10500 8000
Annual coal of dobl {Re.) ) , _.B4D0.85 485586 424067 364180
Annual coa? of agully {Rs.) - 266000 2580007 224000 1920.00
Total Annusd cosl of capital [GL8 . 8283 45 74_15.!0 M0.67 859180
Capitnl cosUKWh (palas) . N3 T 0 o e

Dapreclation {as % of capital exp.) 3.29% l.m 4.00‘!. 4.00'&

OAM Exponses {aa % of capltal oxp.} 250% 2.50% 2.50% 2.50%

O&M snd Oap Exp. (&4 % of capltal exp) ' £.83% B.50% a.50% 8.50%

CaM {Rs KW} 2624 00 w7s 1950

Total OBM Exp/KWh {palss) .~ p ] a8 Y] 2%

Coat of importad MMBTU . D07 463077 ae0 LT 803070 g0 B0 T WA
A I e IS AR P TRVIERERA Dom Coal  imp Cosl FO  D.Nephiha L.Naphthe D.Gas LGas  LOsas  LGas  LGax  [Gse
Fusl cost (palswKWh} 107 " 112 161 "1 W 176 [ 219 Hi) 238
Capital cost (palsswh) M m 100 a7 ar 75 76 75 u ?8 ;:
OB M cost {palsaWh a8 s as ] a .
Total cost {palsa/itWh) ' 284 a7 ane 270 288 m' o m"’"’"""m ki m TR am T s
T P T D e T Ty c

Cosl of Imported gas par MMBTY $4.30 580 $8.30

Asnunptlons: Fusl Conl D. Nlphlhl L NlpMu D Gll L. Gas | Gas 1. Gan

‘Thermal Etlicloncy (%} 5 5 L S

GV {KCalaq) for nas I KCaWA®) m; o1 TR (e R

Fusl cosl ipaleaial thor aas b Dalawh'} - at [notory aate

Aux, power consumpilon

Ru/s canperulon

BTUIKCAL

T YR it
Load Faclor

1Hia of the plant {yaans)
Capita cotVKW (Re.}

Eltoclive lax rata

dabil propotion In tatat capital
Rualo of Intorast (pro fax}
Railum on equily (posl tax)
Retum on aqulty (pratax)

[ T TR o FO  Naphtha . Gas -
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