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B. Abstract
Natural gas is currently the only indigenous non-renew able primary energy resource o f  

the country, which is being produced and consum ed in significant quantities. Gas, the 

main source o f comm ercial energy and plays an active role towards econom ic grow th o f 

the coiintry. Natural gas now accounts for about 70%  o f  the country’s com m ercial 

energy supply. Phc m ajor driving force behind the growth o f  gas consum ption is the 

power and fertilizer sector. Power sector is the single largest consum er o f gas. and at 

present nearly 90%  o f  the pow er generated in tiie countrv is gas based. Due to the near 

absence o f  any other m ajor energy source, dependence on gas for pow er generation has 

spiralcd and is cxpcctcd lo remain so,

As an agricultural country, use o f  fertilizer is very im portant lo olTset the food grain 

deficiency. Over the last decadc, cultivation o f  hybrid crops has gained popularity and 

consequently, dem and o f nitrogenous fertilizer has Increased sharply, which is cxpcctcd 

to continue.

(ja s  consum ption in m ajor industries like textile, dyeing, paper, pulp, ccm ent etc. and in 

the commercial sector, including tea gardens is also increasing steadily. With the gradual 

coverage o f major growth centers with gas distribution network, use o f  gas as dom estic 

i'uel is increasing manifold.

During 2001-2002 share o f  gas consum ption is power 48% . fertili/.cr 24%  and non-bulk 

2S% (industrial, com m crcial, domestic, tea estate, brick Held and CNCi).
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In recognition o f  ihc im portance o f  energy in socio-econom ic developm ent, the 

G overnm ent o f  Bangladesh has given continuing attention to the overall developm ent o f  

energy sector. It involved survey, exploration, exploitation and distribution o f  indigenous 

natural gas; establishm ent o f  petroleum  rcllning facility and distribution systems; and 

establishm ent o f  power generation plants and networks for transm ission and distribution 

o f  eleclrieity. During last one decade, about 20 perccnt o f  total public sector investment 

was allocated for the developm ent o f  energy sector.

Despite all these efforts per-capita consum ption o f  commercial energy and generation o f  

electricity in the year 2000 were about 200 K(i01v/year and 120 kw h/year respectively. 

Per capita consum ption o f  comm ercial energy and electricity in Bangladesh is one o f  the 

lowest am ong the developing countries. At present about 65%  o f  total (Inal energy 

consum ption is met by ditTerent type o f  biomass fuels (e.g. agricultural residues, wood 

fuels, animal dung etc.).

In the year 2000 only 2.2%  o f  total households (mostly in urban areas) had piped natural 

gas connections for cooking and 30%  o f households had electricity connections and only 

3.9%  o fto ta l households used kerosene for cooking.

Shortcom ings o f  the past energy developm ent program m es and m anagem ent practices arc 

identified as follows:

I ’hc objectives o f  the revised National Rnergy I’olicy (NF:1*) are outlined as follows.

(I) fo  provide energy for sustainable economic growth so that the econom ic developm ent 

activities o f  dilTerent sectors are not constrained due to shortage o f  energy.
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(ii) To meet the energy needs o f  dilTerenl zones o f  the country and soeto-econom ie 

groups.

Natural gas can be used either as fuel or as raw material for various petrochem ical 

products depending on its com position. Natural gas available in Bangladesh contains 

mostly methane; it is not a good raw material for producing ditTerent petrochem ical 

products, except chemical fertilizer and methanol.

Bangladesh has no indigenous source o f  com m ercial fuel other than natural gas and 

recently discovered coal. In order to reduce the burden o f  fuel import bill on national 

econom y, during the last three decades, (iovem m ent has been following a persistent 

policy to rcduce dependence on imported oil and increase the use o f  indigenous natural 

gas in meeting the total energy dem and o f  Ihe country.

Considering the im portance o f  electricity in boosting national econom y and the prospect 

o f  distributing the benefit o f  indigenous natural gas to diHerent parts o f  the country 

through national electricity grid. G overnm ent has given priority in m axim izing the use o f  

natural gas for power generation. M oreover, extension o f  natural gas pipe networks to 

power generation centers has been helping in im proving the financial return on the 

investment in gas infrastructures.

However, availability o f  indigenous coal will not appreciably reduce dependence on 

natural gas for power generation in the foreseeable future.

Chem ical fertilizer plays an im portant role in increasing agricultural production. For 

strategic reasons (lovernm ent has given necessary attention to allocate a substantial
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portion o f  natural gas lo pruduci; chcinical fertilizer for m eeting Ittcal needs as well as for 

export. It may be mentioned that on the sam e consideration natural gas for fertili/er 

production is being supplied at a price cheaper than its econom ic pricc. im plications o f  

export o f  fertilizer at such a price o f  gas should be assessed properly in determ ining 

future allocation o f  gas for fertilizer production. It is therefore, recom m cndcd, to limit the 

total production o f  natural gas based fertilizer to meet dom estic dem and only.

Because o f th c  above mentioned reasons, it is recom m cndcd to allocate adequate quantity 

o f  natural gas to meet the dem and o f  comm ercial fuels for various end use scclors such as 

power, fertilizer, industrial, com m ercial, dom estic ctc.

It may be noted that in the present world it is not com petitive to use natural gas as a 

feedstock (raw m aterial) for petrochem ical industries in com parison to higher 

hydrocarbon gases obtained as byproducts during extraction and refining o f  crude oil.

I low ever the possibility o f  establishing a m ethanol plant may be given due consideration. 

Natural Cl as pricing is a complex and evolving concept, though the share and importance 

o f  natural gas in the total energy basket Is growing steadily. Sim ilarly, the global natural 

gas market is also at an evolutionary stage. Being essentially different from crude oil and 

other liquid fuels in terms o f storage and transportation requirem ents, its market has not 

yet acquired a fully integrated international character w ith benchm arked priccs. Regional 

markets are operating on regional considerations in the USA. Kurope and the Asia- 

pacitlc. The trend in the international m arket shows a grow ing international trade in 

Liquified Natural Gas {LNG)/pipcd natural gas as also an increasing share o f  spot
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trading. I lowever. in term s o f  pricing o f natural gas. it can be seen that until gas-to-gas 

com petition develops, its price tends to get linked to other liquid lucls. But in m atured 

m arkets having gas-to-gas competition, pricing o f  natural gas is em erging out o f  Ihc 

shadow o n iq u id  fuels. 1 lowever, pricing for associated gas would be on a cost plus basis, 

while for non-associatcd gas it would be near to international price o f  high sulfur heavy 

fuel oil with negotiated discounts, and to cncourage exploration in offshore areas, 

associated or non-associatcd gas from such llclds will be priccd at higher than those from 

onshore area. The price o f  locally produced l iquified Petroleum (tas (LPO) should be 

linked to international kerosene price on British Thermal Unit (B I'U) basis with 

appropriate discount to encourage its local production.

In Am erica Natural gas m arketing is a relatively new addition to the natural gas industry, 

beginning in the m id-I9S0's. Prior to the deregulation o f  the natural gas com m odity 

m arket and the introduction o f  open access for everyone to natural gas pipelines, there 

was no role for natural gas marketers. Producers sold to pipelines, w ho sold to local 

distribution com panies and other large volum e natural gas usere. Local distribution 

com panies sold the natural gas purchased from the pipelines to retail end users, including 

comm ercial and residential custom ers. Pricc regulation at all levels o f  this supply chain 

lel\ no place for others to buy and sell natural gas. 1 lowever, with the newly accessible 

com petitive markets introduced gradually over the past lineen years, natural gas 

m arketing has become an integral com ponent o f  the natural gas industry. In fact, the first 

m arketers were a direct result o f  interstate pipelines attem pting to recoup losses
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associalcd wilh long tcnn contracts entered into as a result o f  the oversupply problem s o f  

the early 1980s.

Ksscntially, m arketers are primarily eoncem ed with selling natural gas. either to  resellers 

(other m arketers and distrihuticm com panies), or end users. On average, most natural gas 

can have three to four separate owners before it actually reaches the end-user. In addition 

to the buying and selling o f  natural gas, m arketers use their expertise in tlnaneial 

instrum ents and m arkets to both reduce their exposure to risks inherent to com m odities, 

and earn mt)ncy through speculating as to future m arket m ovem ents.

In order to mure fully understand the role and function o f  natural gas m arketers, it is 

helpful to have an understanding o f  the basics o f  natural gas markets.

Natural gas is sold as a commodity, much like pork bellies, com . copper, and oil. I'he 

ba.sic characteristic o f  a com m odity is that it is essentially the sam e product no m atter 

where it is located. Natural gas, arter processing, fits this description. Com m odity 

m arkets are inherently volatile, m eaning the price o f  com m odities can change often, and 

at times drastically. Natural gas is no exception: in fact, it is one o f the most volatile 

com m odities currently on the market. I he price o f  natural gas is set by m arket forces; the 

buying and selling o f  the com m odity by market players, based on supply and dem and, 

detennines the average price o f  natural gas. There are two distinct markets for natural 

gas: the spot market, and the futures market. Rssentially, the spot market is the daily 

market, where natural gas is bought and sold 'right now'. To get the price o f  natural gas 

on a specific day, it is the spot market price that is most infonnative. I'he future market
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consists of' buying and selling natural gas under contract at least one m onth, and up to 36 

months, in advance. I'o r exam ple, under a sim plilied future contract, one could en ter into 

an agreemctit today, for delivery o f  the physical gas in two months. N atural gas future arc 

traded on the New York M ercantile L:\change (NYM l-X). I'uturc contracts arc but one o f  

an increasing num ber o f  derivatives contracts used in com m odities m arkets, and can be 

quite com plex and difficult to understand.

Natural gas is priccd and traded at different locations throughout the country in USA, 

These locations, referred to as 'market hubs', exist across the country and arc located at 

the intersection o f  m ajor pipeline systems. I'here are over 30 m ajor m arket hubs in the 

U.S.. the principle o f  which is known as the Henry Hub, locatcd in Louisiana. The futures 

contracts that are traded on the NYMHX arc Henry Hub contracts, m eaning they rellect 

the price o f  natural gas for physical delivery at this hub. The price at which natural gas 

trades differs across the m ajor hubs, depending on the supply and dem and for natural gas 

at that particular pt)int. The difference between the Henry Hub price and another hub is 

callcd the location differential. In addition to m arket hubs, other m ajor pricing locations 

include 'City-gates'. C ity-gates are the locations at which distribution com panies rcccivc 

gas from a pipeline. City-gates at major m etropolitan centers can offer another point at 

which natural gas is priced.

I'he pricing o f  gas o r o f  any naturally occurring re.source had always been a debatable

issue, informed Dr, Q uader (Professor o f  Jahangim agar University) in his presentation

arranged by CPD {centre for policy dialogue). He told the participants that in most cases
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actual cost o f  production o f  gas had no bearing on the sale price, and in Btingladesh. 

concepts such as 'econom ic price’, “opportunity cost’ etc. had been taken recourse to 

whilst fixing the price o f  gas w ithout taking into consideration the actual cost ol' 

production. lie  argued that if  gas price is raised, that will lead to increase in production 

cost but for many scetors these would be insignificant, f  or pow er and fertilizer sectors, in 

case o f  100 percent increase in gas price, the resultant increase in the cost o f  production 

would be in the range o f 26 per cent to 29 per cent, while that for the ju te  o r textile it 

would be less than 2 percent. I'or the dom estic consum ers o f  gas. the increase will be 

proportional to the rise in price, but it would not have a significant etTect on total 

household expense, and it would be o f  the order o f  3 per cent to 6 per cent for a family 

spending fk . 5000/- per month. In addition, if th e  gas price Is raised, the industries would 

m ake an effort to be m ore energy efficient and productive, fhe  fertilizer and pow er 

sectors have a lot o f  opportunity to reduce cost o f  production by im proving p!ant-on- 

sirearn factor, better m aintenance and efficiency in use o f  gas.

However, all o f  these are end-user price i.e.. ultimate price o f  gas to be sold the user. 

Before that it is very much important to detennine the cost o f  production o f  natural gas. 

fhe  com panies those who are engaging into exploration and production o f  the natural gas 

they must get their cost o f  main com m odity with ROR i.e., required revenue. For these, 

energy specialist suggests the pricing formula as follows :

Price o f  gas (end user) =  Cost o f  production (required revenue o f  the producing 

com pany)+ fransm ission cost (required revenue o f  Iransmi.iision C om pany)+ Distribution
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cost (required revenue o f  distribution company + Governm ent Tax (SD/VA T/Royally ctc. 

Now, it is ihc duty ol' the governm ent regulatory body to fix up the standard to calculate 

cost o f  production (required revenue o f the producing com pany i.e., wellhead price). In 

Bangladesh il is under the jurisdiction o f  energy m inistry, transm ission and distribution 

larift' m ethodology determ ined by the (Bangladesh Knergy Regulatory

Com m ission) and llnally ni!RC' declares the priccs alter arrange a hearing. Then 

G overnm ent publishes gazette. This is the present scenario o fg a s  pricing in Bangladesh. 

But, pricing policy should not fix gas prices, instead provide a IVamework lor establishing 

the minimum gas price that can be charged to any category o f  buyer. LIsually it is in 

Strategic Domestic S c c to r -  Pricing is done at lowest cost o f  supply 'r 15% IRR

- Strategic Industrial Scctor - product netback, but gas floor price mu.st not be lower than 

cost o f  supply o l'gas and

-  Com m ercial Sector -  indexed fuels sector to  price o f  alternative fuel prices 

(opportunity cost).

And in com petitive m arkets efficient gas priccs should fulfill the following prim ary 

requirements:

O  Ixonom ie or A llocative Hfllciency: I'his objective prom otes an efficient 

allocation o f  resources

O  Cost or Productive etTiciency: Production co.sts are minim ized

■ Gas priccs should be within the following range:

O  M inimum; Cximpetitive prices or Cost o f  supply
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or

■ The gas pricc at Ihc wellhead dclerm incd by m arket forces

■  W here com petition in supply is limited, the cost o f  supply (often 

expressed as Long Run M arginal Costs)

O  Maximum: The market value o f  gas:

■  A hcm ative fuel prices (or the opportunity costs)

If  gas priccs comply fully with t'-conomic objectives, they will promote efficient 

allocation o f  resources and will be cost reficctive

However. Ixonom ic Efdciency pricing may lead to tarilT levels below financial 

costs

O  Strict marginal cost pricing leads to tarilVs that distinguish betw een the 

various costs o f  supply for each custom er 

Financial adjustm ents should be recovered from the inelastic com ponent o f  the 

tarilT

O  Under a two-part la riir th e  standing charge related to fixed costs

O  Not to the commodity charge 

fhrt)ugh realistic pricing systems, consum ers and prt>dueers can m ake rational 

decisions and gas will he used where the value added lo the econom y is the 

highest.
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Research Methodology

Reliability o f a  research mostly depends tm the proper methodology Ibllowcti in research, 

rhe research design was (bllowed lo achieve the objectives o f  the study. It states the 

procedures for selecting the sam ple, the procedures em ployed to gather data and the 

m ethods used to analyze the data under the study. Study includes both quantitative and 

qualitative data. In all the cases, depending on the requirem ents, data have been collected 

from dilTerent sources.

Research Design

1 here are many ways o f  classifying the types o f  research design. Broadly, they arc o f  two 

types: quantitative and qualitative research. There is thus, lack o f research inform ation 

providing background for formulating initial hypothesis. In the case o f  problem s about 

which little knowledge is available, an exploratory model, for which the conduct o f  

investigation is usually appropriate. Since the em phasis is on discovering the ideas, the 

overall framework o f  the project stipulating what information is lo be collected, from 

which sources, by what specification o f  methods and procedures is. therefore, fonnative 

in nature (Green, and full, 1973).

Scope, purpose, aim . and type o f research determ ine the various m ethods that are 

generally used in research. I'he quickest and perhaps the most econom ical way o f  

fonnulating possible hypothesis would have been to browse the secondary sources o f

C. Methodology of the Study
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inrormation and lake advantage o f  the work o f  others. This Study is based on available 

secondary itilbrination and infom iatioii given by the stakclioiders during the 

consultations.

Sampling Design

Sam pling techniques applied to the study have been designed with utmost care w ith a 

view to m aking the study tree from bias. Sim ilar caution has been taken in the selection 

o f  study sam ples. 'Hie literature related to the cost/price and the gas costing/pricing 

practices in the country was reviewed as well as the perceptions o f  stakeholders in the gas 

business were assessed. W illingness to pay o f  various consum er groups have also been 

assessed based on secondary data and qualitative analysis based on em pirical 

investigations as well as consultative m eeting with the stake holders. Various 

stakeholders consulted include pow er generators, fertilizer industry, other industry 

segm ents, com m ercial users o f  gas, domestic consum ers, transport scctor as user o fC N G  

and captive pow er producers. The findings and insight gleaned from this prt>eess have 

guided the formulation o f  the best strategy ol‘costing and pricing o fg as .

Suiirccs o f  Duta

Secondary sources:

>  Annual report o f  Petrobangla and its com panies.

y  Relevant Books, Research papers. Newspapers and reports.

> Website.
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Pritnarv Data;
¥

r  D iscussion and consultation with various stakeholders includc pow er generators, 

t'enilizcr industry, other industry segnicnts. com m ercial users o f  gas, dom estic 

consum ers, transport sector as user o f  CNG and captivc pow er producers.

V Discussion and consultation with various otTicials of' Petrobangla and Its 

com panies, BRRC, International Oil Com panies operating in Bangladesh. 

Analysis of Data

Desk review involved reviewing several key docum ents to identify pertinent Issues 

atVccling the gas sector In particular and energy sector in general, and the stakeholders in 

the sector* fhc desk review o f gas sector encom passed the review o f  sector's role In 

econom y, policy framework, pricing and costing, and developm ent plans and rcfonn 

program s. The desk review o f  pricing practices in few other countries o f  Asia and 

Amcrlca was undertaken.

Based on reviews, assessm ents, consultations with stakeholders and Identltled best gas 

pricing practices, a natural gas pricing policy suitable for gas sector In Bangladesh was 

spelled out.
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Major objectives:

The m ajor objective of th e  study is to  evaluate  costing and pricing policy of natural gas

and to  find out it's th e  socio-econom ic im pact in Bangladesh.

Specific Objectives:

> To find ou t th e  cost incurred in producing natural gas and costing procedure  

followed generally;

> To find out th e  to ta l cost involved up to  th e  end  user level;

> Chain involved to  m arket th e  natural gas;

> Evaluate the  m ost reasonab le  costing procedure  of natural gas, specially for 

Bangladesh;

> Evaluate th e  pricing p rocedure of natural gas;

>  Evaluate th e  socio-econom ic im pact of gas pricing;

>  To find out th e  m ost feasible pricing procedure  of natural gas for Bangladesh;

To find out socio-econom ic relationship

D. Objectives of the Study
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E. Limitations of the study

Like any o th e r study the  lim itations of this study is not o u t of questions. But the  

following factors seem  th e  main points of lim itations of this study:

> Lack of engineering knowledge to  analysis the  extraction and production 

p rocedure of natural gas. Analysis and conclusion com es from inform ation and 

explanation supplied by th e  respective geologist and engineer.

>  Actual costing procedure  of natural gas is still very much com plicated in th e  

w orld. Lot of thing has to  guess.

>  Pricing procedure  is also to  much com plicate. Still th e re  is no standard

form ulated  in this area .

> Political and o th er G overnm ent policy directly involved in the pricing procedure which is th e  real 

briar to  form ulate the actual feasible price of Natural Gas.

't' In Bangladesh Oil and Gas sector is com plete ow ned by th e  G overnm ent, so, collecting 

inform ation was not easier.
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F. A C RO NY M S AND A B B R E V IA T IO N S

ABPK - Asphaltic Bitumen Plant

ACRFi - Area Coverage Rural Electrification

ADB - Asian Development E^ank

ADP - Annual Development Programme

APM - Administered Pricing Mechanism

BAF-C - Bangladesh Atomic linergy Commission

BAPLiX - Bangladesh Petroleum Hxploratlon Co. Ltd.

BALI - Business As Usual Option 

BBI. - Barrels

BBM - Bangladesh Bureau o f Mines 

B C F -B illion  (109) Cubic Feet

BCSIR - Bangladesh Council o f Scientific and Industrial Research 

BFPP - Bangladesh Energy Planning Project 

BGFCL - Bangladesh Gas Fields Co. Ltd.

BGSL - Bakhrabad Gas System Ltd.

BMI^DC - Bangladesh Mineral Exploration and Development Corporation 

BMRE - tJalancing Modernisation Rehabilitation and Expansion 

BOGC - Bangladesh Oil and Gas Corporation (Short name Petrt)bangla)

BOGMC - Bangladesh Oil, Gas and Mineral Corporation (Short name ot Pctrohangla)

BPC - Bangladesh Petroleum Corporation 

BPDB - Bangladesh Power Development Board 

BPI - Bangladesh Petroleum Institute

BUET - Bjingladesh University o f  Engineering and Technology

CBM - Coal Bed Methane

CNG - Compressed Natural Cias

CUFL - Chittagong Urea Fertilizer Factory, Chittagong

DESA - Dhaka Electricity Authority

DOE - Department o f  I environment
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DOF - Department o fl'a rcst 

DU - Dhaka University

I^A & CRI - lilectrical Advisor anil C hief Kleciric Inspector

FilA - I-lnvironmcntal Impact Assessment

RLBP- liastcm Lube IJIending I’lant

[■!MC‘C - Rnergy Monitoring and Conservation Center

(•RC - Energy Regulatory Commission

LRL - Kastem Refinery Ltd.

I'BCC’l- l ederation o f Hangladesh Chambers orC'ommcrcc and Industries

1 0  - 1 umace Oil

GOB - (iovernment o f Bangladesh 

CiSB - Geological Survey ofBangladesh 

G 'r - Gas I'urbine 

G rC  - Gas I ransmission Company 

G W -G ig a (!0 9 )  Watt 

GWh - Giga (109) Watt Hour 

Ml IS - Hydrocarbon 1 lahitat Compound 

HOBC - High Octane Blending Compound 

1ISD -1 ligh Speed Diesel

IMI^D - Implementation Monitoring and Evaluation Division

JBO - Jute Batching Oil

JFCL - .lamuna Fertilizer Company Ltd.

JCiTDSL - Jalalabad Gas Transmission and Distribution Systems Lid, 

JOCL - Jamuna Oil Company Ltd.

JP-I - Jet Petrol-1

KAI'CO - Kamafuli Fertilizer Co. Ltd., Chittagong 

lil'AF^D - Kuwait Fund for Arab Kconomic Development 

KFW - ICreditsalt Fur Wiederaufbau 

KCjOH • Kilogram Oil Fiquivalent
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I.D O -L igh t D icsd Oil

LPCi - I.iquefied Petroleum Gas

LRMC - Long Run Marginal Cost

MCI’ - I'housand Cubic Teel

MIS - Management Information System

MJ - Mega (106) Joule

MMCF - Million Cubic Feet

MMCFD - Million Cubic Feet !*er Day

MOA - Ministry' ol‘Agriculture

MOHF - Ministry o f  I Environment and Forest

MOHMR - Ministry ot'Lnergy and Mineral Resources

MOFL - Ministry o f  i-’isheries and Livestock

MOI - Ministry ol'lnduslries

MPL - Meghna Petroleum Ltd.

MS - Motor Spirit

MT - Mineral Turpentine

M W -M eg a  (106) Watt

NEP - National Energy Policy

NHLP- National F^xploration licensing Policy

NLPF’C- National Energy Policy I'ormulation Committee

N(}F'F - Natural Gas Fertilizer l-'actory. Fenchuganj

NGL - Natural Cias Liquid

ODA - Overseas Development Agency

OF,CF - Overseas Economic Co-operation Fund

PBS - Palli I3iddyut Saniity (Rural Electric Co-operative)

PJ - Peta Joule = 1015 Jule

POCL - I’adma Oil Company Ltd.

I’SC - Production Sharing Contract 

PSIG - Pound Per Square Inch Gauge
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PSMl* - Power System Master Plan

PUFF - Polash Urea Fertilizer Factory, (ihonishal

Kl'H - Rural Lilectrification Hoard

RHDA - Renewable Hnergy Development Agency

RPDC'L - Rupantariio Prakritik Gas Co. Ltd.

SAOC'L - Standard Asiatic Oil Company Ltd.

SCADA - Supervisory C'ontrol and Data Acquisition 

SGFL - Sylhet (ias Fields Ltd.

SKO - Superior Kerosene Oil 

SLA - Side Loan Agreement 

ST - Stem I'urbinc 

TCP - Trillion (1012) Cubic Feet

I'O rDCL - l itas Gas Transmission and Distribution Company Ltd.

TJ - Tera (1012) Joule

Tonne - Thousand Kilogram

UFFG - Urea Fertilizer Factory l.td.. Ghorasbal

WB - World Bank

ZF'CL - Zia Fertilizer Co. I ,td. Ashuganj 

2P -  Proven and Possible

UNITS AND CO N V ER SIO N  FACTORS  

Units
I MCI' - 1000 Cubic Feet (One I'housand Cubic Feet)

I MCM -  1000 Cubic Meter

I MMCF -1,000,000 Cubic Feet (one Million C'ubic Feet)

I MMCM -  1,000,000 Cubic Meter 

1 KW -1 Kilo W att=  103 Watt 

1 MW -1 Mega Watt = 106 Watt 

I GW -1 (iiga W att=  UN Watt

Page xxiii

Dhaka University Institutional Repository



I ( tJ -I (Jiga Joule = 109 Joule 

I PJ - I Pcta Joule = 1015 Joule

I TOH - 1 Tonne Oil liquivalent = 42,7 ( iJ

I M T O F -l Million Tonne Oil l't)uivalcnt

1 Million -106

1 km -1 Kilomeler

CONVERSION FACTORS
Agri. & I’rec Res.

1000 Tonne = 0 .0 125 PJ 

Crude Oil

1000 Tonne = 0.0427 PJ 

Coal

1000 Tonne = 0.027 PJ 

Dung

1000 Tonne = 0.0116 PJ 

Electricity

1 CiWh = 0.0036 PJ 

Puelwood

1000 Tonne = 0 .0151 PJ 

Natural Gas

I M M Cr = 0.000^9 PJ

I CM = 35.3147 CF 

Petroleum Products (Av.)

1000 t onne = 0.0427 PJ 

Peat

1000 Tonne = 0.0151 PJ

Page xxiv

Dhaka University Institutional Repository



G. CONCEPTS AND DEFINITIONS 
Commercial Energy:
lincrgN' sources that pass wholly or almost entirely through the organized market systetn are 

dellned as commercial energy. Coal, oil, gas, electricity etc, are considered under national 

accounting syslom as commercial energy sources. Although fuel wood and charcoal are 

traded and fuel-wood extracted from reserve forests arc included in national accounting 

system, they are not considered as commercial energy.

Contingent Resources:

Contingent resources are discovered resources but not commercially producible at present 

lime due to economic, political, environmental or other technical reasons.

East Zone:
Geographical area on the east side o f  the rivers Jamuna and Meghna, which means 

Chittangong, Dhaka and Sylhet divisions excluding greater Faridpur District.

Final Energy:
The energy made available to the end-users for final utilization, or energy consumed by the 

final user for all energy purposes. Final energy excludes alt energy lost in the transformation 

o f  primary to secondary energy, energy used within the transformation industries, and energy 

lost in the distribution process.

Hypothetical Resources:

Hypothetical resources comprise resources which are mapped in the form o f prospects, but 

which have not been discovered by drilling.
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Marginal Gas Field:

in Bangladesh 22 gas fields o f  sizes ranging from 25 lo 4000 Bel' have so tar been 

discovered. IMflecn o f  these gas fields have been brought under production. Some o f these 

fields, which have been in the process o f depletion lor continued prodiietion over time, have 

become commercially unviable and remained unattended, There are yet other gas fields, 

which have not been put under operation lor want ol' commercial viability right I'rom the 

beginning. All these gas fields, which have no apparent prospect tor further development 

under the existing techno-economic considerations, may be termed marginal or abandoned. 

Non-Commercial Energy:

Hnergy which is derived from traditional sources such as woodfuels (e.g. tuelwood. other 

tree Biomass and sawdust), agricultural residues (e.g. husk, straw, ju te sticks etc.). animal 

dung are known as non-commercial energy.

Non-Rcncwabic Resources:

A more general term referring lo the geological endowment o f  minerals in the earth’s crust in 

such concentration that commercial extraction is either presently or potentially feasible. 

Petroleum Resources originally in-place:

Petroleum rc.sources originally in-place comprises the resources, which are 

mapped/unmapped by geological and geophysical methods and arc estimated by geological 

and petroleum technological methods, to be in place in a defined area/deposit.

Possible Reserves:

Possible reserves are those unproved reserves which by analysis o f geological and 

engineering data sugge.sts are less likely to be recoverable than probable reserve.
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Primary Energy :

I'he energy available from energy sources extracted from stock o f reserves within the 

country and imported from foreign countries. Some o f the primary energy need processing 

(e.g. crude oil) before its use.

Probable Reserves:

Probable reserves arc those unproved re,servcs which by analysis o f  geological and 

engineering data suggest are more likely to be recoverable. Producing reserves are expected 

to be recovered from completion intervals, which arc open and producing at the time o f the 

estimate.

Proved Reserves:

Proved reserves are those quantities o f  petroleum which, by analysis o f  geological and 

engineering data, caji be estimated with reasonable ccitainty to be commercially recoverable, 

t'rom a given date forward, from known reservoirs and under current economic conditions, 

operating methods and government regulations.

Proved reserves can be divided into two groups:

Developed Reserves and Undeveloped Reserves.

Proved Developed Reserves:

Developed reserves are expected to be recovered from existing wells including reserves 

behind pipe. Improved recovery reserves are considered developed only after the necessary 

equipment has been installed, or when the costs to do so arc relatively minor. Developed 

reserves may be subcatcgori/cd as producing or non-producing.
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Proved Undeveloped Reser\es:

Undeveloped reserves are expected to be recovered from new v f̂ells on undrillcd acreagc, or 

from deepening existing wells to a UilVercni reseno ir, or where a large expenditure is 

required to re-completc an existing well or install production or transport racilitics for 

primary or improved recovery.

Renewable Biumass Fuels;

Biomass is generally detincd as the organic matter produced by photosynthesis process in 

plant kingdom. Biomass resources which arc used as fuel such as wood fuel s. agricultural 

residues, animal dung etc. are termed as Biomass luels. These lliels arc also termed as 

traditional Tuels. Biomass fuels are renewable upto the limit o f  its sustainable yield. 

Renewable Energy:

Knergy sources which arc regenerated after a regular time cycle are commonly known as 

"renewable sources o f  energy" e.g. hydro, solar radiation, wind energy, wave power, lidal 

power and Biomass fuels etc.

Renewable Non-Biomass Energy:

Energy sources such as solar radiation, wind energy, wave power, tidal energy etc. arc 

examples o f  renewable non-Biomass (Energy Sources.

Reserves:

Rcser\^es arc those quantities o f petroleum, which are anticipated to be commercially 

recoverable from known accumulations from a given date forward.
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Rural Energy:

Types o f energy consumed in rural areas, namely commercial energy, biomass fuels and 

renewable energy sources, which are used to tneel the demand ordilTereni end use scctors. 

namely agriculture, domestic, commercial, industrial and transport.

Secondary Energy:

The energy available a tk r  transformation o fa  primary encrg>’ source (e.g. electrkiiy) 

Speculative Resources:

Speculative resources is referred to the unmapped prospects that have not been mapped in the 

basin. I'he unmapped resources are estimated by play assessment methods.

Sustainable Supply (Biomass Fuels):

Sustainable supply would not cause net depletion (i.g. deforestation) o f  biomass fuels or 

would not deprive the soil trom its availability as recycled natural nutrients.

Useful Energy:

I'he amount ofheat. light or work actually made available to a llnal user t)f energy (domestic. 

Industry, transport etc.) on the output side or the user’s equipment and appliances.

West Zone:

Cieographical area on the west side o f  the rivers Jamuna tmd Meghna. which means Ilarlsal. 

Khulna. Rajshahi division and greater Faridpur District.

Page xxix

Dhaka University Institutional Repository



Costing & Pricing

Cost

Cost defined as u resource sacril'iccd or I'orgonc lo achicve a specific objcciive. 

Som etim es sacrificed resources may be the lim e spared and opportunity foregone to 

acquire the objeetives. A cost is usually m easured as the monetary amount that must be 

paid to acquire goods <ir scr\iccs.

P ro d u ct C ost

Considering various I actors and costs finally one cost achieved, which is called product cost. A 

product cost is the sum of costs assigned to a product lor a specific purpose. DifTcrent purposes 

can result in dilTercnt measure o f product cost.

Costing

A costing is a system  where typically accounts for costs in two basic stages accum ulation 

I'ollowed by assignm ent. Cost accum ulation is the collection o f  cost data in some 

organized way by means o f an accounting system. Cost assignm ent Is a general term that 

encom passes both { I ) tracing accum ulaled costs that have a direct relationship to a cost 

object and (2) allocating accum ulated costs that have an indirect relationship lo a cost 

object.

Pricing

Pricing decision o f  a product inlluenees three C ’s Custom ers, Com petitors. Costs. 

Custom ers influence price through their efTeet on dem and for a product or service, based
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on factors such as ihe features o f  a product and its quality. Com petitors efiect the 

decision on pricing because business operates in a vacuum. Com panies must be aw are o f  

their com petitors. At one extrem e, allem atlve or substitute products o f  com petitors can 

ctTect dem and and force a com pany to its prices. At the other extrem e a com pany w ithout 

a com petitor can set higher prices. Cost inlluences prices because they eiTect supply. As 

com panies supply m ore product, the cost o f  producing each additional unit initially 

declines but then eventually increases. I hc lower ihe cost o f  producitig a product the 

greater the quantity o f  product the com pany is willing to supply. Time is a important 

factor in pricing o f  the product. Pricing for short am  oilen dilTers from pricing in the long 

run.

End user price

The price o f  the com m odity forego by the consum er (end-user).

Well Head price of gas

fhe portion o f end user price which the production company avails, fhat is the portion of 

price paid by the end user at wellhead level or at the point of'(he sales line.

What is economic rent?

Economic rent is the incomc over and above a normal rcium on invested capital, which may 

accruc lo ihe risk-laking investors in a succcssful gas or oil or mining development. Kconomic 

rents arise especially when the prices for the commodity in question are unusually high. For 

example, when international oil prices reachcd about $l)SI40/barrcl in the summer of 2008. very
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large rents were created for owners o f oil producing assets, When international prices art* around 

$liS40 per barrel as they were in March 2009. the rent generation is, o f  course, much smaller. 

Fiscal Adjustments to make (Jas Projects Economic

Alberta. Canada is one o f the world’s most important petroleum jurisdictions. In 2008 natural giis 

production totalled about 135 HC'M (liillion C’ubic Meter). I’he province’s regulator responsible 

for the upstream industry is the Alberta linergy Resources C onservation Board or "the

Board"), which has been in cxistcnee for 70 years and is considered a world leader. One o f the 

!:RCB‘s objectives is to “conserve" energy resources and it aims to progressively eliminate the 

Haring o f  raw gas. I hc Board sets out criteria that an operator must use to evaluate a project to 

conserve (rather than flare) gas and they includc instructions about how to a.ssess gas reserves, 

gas and clcetricity prices, capital and operating costs, inflation and they state the discount rate 

that is to be used in a calculation o f the net present value (NPV) o f a conservation project. These 

criteria are set out in a 2006 Hireclive. If the calculation results in a positive NI*V plus a small 

margin, the operator must invest in the project. If the calculation results in a negative NI*V. the 

operator must still proceed with the project but can apply to the government fora royalty waiver. 

How are rents distributed alonf* the f*as chain?

Rents can be shared in terms o f lower than- competitive pricing for consumers of gas or higher 

than normal returns for transacters o f gas. ITiey may be shared by design, for example by 

government-mandated below-market pricing for consumers o f gas-generated power (primarily 

for social reasons) or manufacturers o f gas-based fertilizers (primarily for industrial development 

aiid secuj'ily o f supply reasons). I'hcy may be shared inadvertently, for example if the owners of 

natural monopoly gas l& l) systems are able to obtain above-market returns from their
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investments thereby capturing some ol'the rent and returning a lower than otherwise netback for 

the gas producer and the stale as the resource owner.

Why and How to Regulate Gas IVlarkcts

Pcrfcct markets arc characterized by a large number o f buyers and sellers, none o f which can 

atTcct prices; a homogenous product; adequate itifomiation about prices and other market 

behaviors: and no barriers to entry to the market. J'xamplcs arc: markets (or I'ruit and vegetables 

in a large city or stock markets in large financial ccnters. Pcrtcct markets do not require 

government regulation o f prices in order to limction properly, Perfect markets may require 

government monitoring to ensure that dt)minant positions do not develop and if they develop are 

not abused.

Im perfect m arkets are characteri/x:d by few buyers or sellers, a heterogeneous product, 

inadequate information about competitors' prices and significant barriers to entry. Imperfcct 

markets for a strategic commodity such as natural gas require some government regulation to 

simulate and encourage competition and prevent the abuse o f the market’s imperfections. 

Rc'giihiliun can sim iilulc com petition; For example, the market regulator can require that 

sellers and buyers use a competitive pricing methodology which simulates behaviors in a perfect 

market.

Policym akcrs and regulators can cncoiirage com petition: Policymakers can create 

favorable conditions for new market entrants and ensure that government policies do not present 

entry barriers. Where there arc natural monopolies that provide transmission and distribution 

servicc.s. regulators can ensure that all market participants have nondiscriminalory access to
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these services. Both policymakers and regulators can take steps to provide market transparency 

(for example, pricing information) that assists competitive behaviors.

Regulaton; monitor market behavior, advicc policymakers: Where markets have 

not achieved pcrfeci competition, dominant positions emerge and may be abused. Regulators 

should monitor the behavior of markets, assess the elTectiveness ofcompctitivc forces and advi.se 

policymakcrs whether government interventions are needed or should be changed.
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1.Background And Context
1.1 Brief History of Gas Sector of Bangladesh

The Hengal basin or Hanytadcsh is located on the eastern Hank of the Indian sub-continciU 

and adjacent to the prolitlc hydrocarbon bearing regions in hidia such as Assam and ccntral 

Hurma. PL'iroieuni exploration in Bangladesh began in 1908 with hitcrnational Oil 

C’onipanies (IOC's) playing an importani role, I he exploration history o f Bangladesh can be 

divided into three major phases. The 1st phases occurrcd from 1^08-1933. During this 

period Burma Oil Company and Indian Prospecting Company (IPPC) drilled 6 new wells 

near oil and gas seeps in eastern part o f the ct>unlry without commercial success. Due lo 

Second World War there wa.s moratorium on exploration activity, rhe second phase 

occurrcd from 1951 to 1970 with a loial ol' 21 exploration wells drilled by Pakistan 

i’etroleuin Limited (PPL, Pakistan Shell Oil Company (PSOC) aiid Oil and Ga.s 

Development Corporation (OGDC) resulling in I he discovery ol* 8 gas F''ields. namely 

Sylhet, Chhatak. Rashidpur, Kailastila, Titas. Mabigonj, Bakhrabad ajid Semutang. During 

this phase PSOC drilled one olTshore well near Cox’sbazar but it was dry. I'he third phase o f 

exploration commenced after Bangladesh became independent republic in 1971 and it is still 

ongoing. During the third phase a total o f  43 exploration well have been drilled lo dale 

resulting in the discovery of 13 gas llelds in the on-shore and 2 gas llelds in the olT-shorc, 

Bangladesh has an on-shore area of 1.44,000 square kilometer and an olT-shore o f 63,000 

square km with only a total o f 70 exploratory well have been drilled resulting in the 

discovery o f 21 on-shore gas llelds and 2 al'f-shore gas fields. The first gas transmission line 

o f Bangladesh owned by PPL and commissioned in I960 is a 4 inch 12 mile line to supply 

gas from chatak gas field lo Chhatak (.’emenl Factory. I'he second transmission line was 

commissioned in 1962 is 8 inch 27 miles line to supply gas from Sylhet (_ias l-’ieki lo Nauiral 

Gas l-ertilizer Factory (NGl'F), Titas Gas Tansmission and Distribution Company Limited 

(TG I’DCL) was formed in 1964 and a 14 inch 50 mile transmission line from Titas gas field 

to Dhaka was eommifwioned in April 1968 with Siddirganj power station as a llrsi customer. 

I'rom Habiganj gas Held an S inch 1.5 mile transmission line was laid and was 

commissioned in 196K to the 103 MW gas turbine power station at Shahjiba/ar.
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I J Present Organization of Gas Sector
The gas sector is organized into lour distinct segments with individual compiinics 

responsible for explorntlon. production, transmission and distribution. The exploration and 

production of the upstream activities are managed by international oil companies («X 's) co

existing with slale-owned gas companies (SGC’s). In contrast, the transmission and 

distribution o f the downstream companies are being regulated by the recently formed 

Bangladesh Hnergy Regulatory Commission (BERC) while in the upstream sector 

Petrobangla administers the production sharing contracts (PSCs) on bchall' o f the 

(iovemment. i'hc current Bangladesh (ias industry structure is shown in the Ilgure 1.1.

Figure 1.1 Current Bangladesh Gas Industry Structure_________ ^
Overall Regulation : Ministry of Energy and Mineral Resource

Upstream regulation

PSC Administration : P8 on behalf of 
GOB, Hydrocarbon unit. Technical 
support wInK of EMRD

Mid stream /dow nstream  regulation

BAPEX (Exploration), BGFCL, SGFL, 
BAPEX (Production)

6TCL

International Oil Companies (lOCs) 

Chevron, Cairn, Niko, Tallow 

(Exploration and production)

T6TDCL

BOCL

JGTDSL

PGCL

SGCL

RP6CL

KGDCL
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[*hc role o f dilTerent companies involved in the exploration, production, transmission, 

distribution and miirkeling activities is outlined below;

1,2.1 B angladesh E xp lo ra tion  an d  P roduction  C 'om pany L im ited (BAE^RX): It is the lone 

public sector company conducting exploration of oil and gas in the country . The company was 

formed by separating the erstwhile exploration directorate o f Petrobangla in I9K9 and later on, 

in 1 Hapex was restructured and is operating as an exploration and production company.

1.2 .2B angladesh  G as Fields C om pany  IJm itcd  (B G F C L ): This company was formed as a 

shell subsidiary company in early sixties. After liberation o f Bangladesh, the Government 

bought out the stake and the Bangladesh (ias Tields Company Limited (B(iI-'CT-) wius 

incorporated in 1975 as national company. Today, BtJl'C i, is the largest gas production 

company of the country.

1,2.3 Sylhct fJas Fields L im ited (S flF L ): This company was ineorporaied in 1982 and is now 

the second largest national production company o f the counlrj'.

1.2.4Cias Transmission Company Limited (CTCL): This company was incorporated a public 

limited company on 14"' Dec 1993 under Companies Act 1913. The company was formed as a 

high-pressure transmission company to eventually take over all high-pressure transmission 

pipelines o f  the country for a centralized operation. It evacuates gas from National Production 

Companies £is well as International Oil Companies operating under PSCs. At present GTCL 

owns and operates 931 KM of high pressure transmission pipelines. It also owns and operates 

the national gas grid SCADA for effective and centralized control. 

l.2.5Titas Cas Transmission and distribution Company Limited (TCTI)CL):h is 

the largest and oldest gas transmission and distribution company o f the country, incorporated in 

1964 with franchise area extending over the greater Dhaka and Mymanshing district. The 

Company still owns 614 km high-pressure gas transmission pipeline.

1.2.6Bakhrahad Gas Distribution Company Limited (BDCL): This company was 

originally established as a vortieally integrated company to deal with gas production, 

transmission and distribution with the Bakhrabad (ias fields as its source. Later on, it was 

transformed into an exclusive transmission and distribution company with the transfer of 

Bakhrabad Gas field to BGFC'L. Its franchise area is greater Comilla district, Noaklhali, 

Chittagong and Chittagong Hill tracts. Recently (2009) Chittagong and Chittagong Mill I'racts
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area were handed over to Ihc newly formed distributitm company KCiDCL and BDCI. 

llrahnianbaria dislricl area tmm TCiTDCl,. UDCI, still hold 95 km high -pressure transmission 

line.

1.2.7.lahilabad G as transm ission  an d  d is trib u tio n  System  Lim ited  (.IC T D SL ):

lnci>rporated in 1986. the Jalalabad (las Transmission and Distribution Systems Limited 

(J(i'ri)S l.) supplies gus to the cusloniers in its franchise area consisting of the Sylhct division.

l.2 .8P ashchim :inch iil G as C om pany  L im ited  (P G C L ): it is the t'ourth gas distribution 

company incorporated in 1999 for distributini: and marketing o f natural gas in the areas West of 

the Jamuna river covering ihc Rajshahi division.

L 2 .9 S n n d arb an  f ia s  C om p an y  L im ited  (S (iC L ): It is ihe fifth gas distribution company 

established lo supply natural gas ihmugh distribiilion network in the Khulna area and towns 

adjacent to ihc new transmission pipeline lo Khulna.

!.2 .IO K arnafliu li G as D istribu tion  C om p an y  Lim ited (K G D C L ): li is the sixth and newest 

gas distribution company incorporated in 2009 for distributing and marketing natural gas in the 

areas o f Chittagong and Chittagong Hill tracts area.

L2.11 K u p a iita rita  P rak ritic k  G as C om p an y  L im tlcd  (R PC X 'L): I'liis company was

incorporated in I9H7 to promote and market comprcssed natural gas (CNG). The company supports 

conversion o f vehicles to CNG to popularize the use o f CNG. Later on. the company was also 

given the responsibility of production, transportation and distribution o f LP(j. Petrol and DicscL 

With the gradual shift of CNG conversion and CNG retailing activity to private sector, RPGt'L 

is now concentrating more on evolving ncecssary code and standards, providing advisor>' 

services and act as a supervisory entity.

The activities o f the I’ctrobangla and group companies are reviewed and examined by the Public 

Accounts Conimitlec and the Parliamentary Standing Committee o f the Ministry o f Power, 

Knergy and Mineral Resources.

1.3 SUPPLY CHAIN
There are two major sources o f supply o f natural gas (lOIOCs (Chevron, Calm. Niko, fallow) 

and {b)three national gas ctnnpanies (t^(Jf'CL, SCil'L, ilAPLX). Petrobangla is the single buyer 

of all gas purchased from lOCs and is responsible to pay' for it. In addition lo purchasing lOCs’ 

share of gas. Pcirobangla is mandated by the government to pay corporate ta.\ for the lOCs.

Page 4

Dhaka University Institutional Repository



Petrobangla buys gas from PSC' comractors and specifies a delivery p<»int on ( i l 't 'I . ’s 

transmission system. While some gas produced by state owned production companies is 

delivered into G l'C L 's transmission system, others gas is delivered direct into the pipeline 

nctw'ork o f  the state owned gas distribution eonipanies.

GI'CL delivers gas tVom its transmission system either into the network of the distributioti 

companies or to those bulk consumers (power stations/Fertilizer plants) connected dircctly to the 

GTC'I, transmission line.

Distribution ct)mpanics supply gas to all consumers connected to their network distribution 

companies collect revenue from all consumers; and then pay:

• Petrobangla for the gas produced by KK's and delivered into the Ci rCI. transmission

system.

• Production companies for gas delivered into the (i TC’!. transmission system or direct intt)

the distribution company's system.

GTCl, is paid a wheeling charge set by the government for the volume recorded by the custody 

transfer meters at the delivery point Irom the transmission system. There are also levies for 

petrobangla and a relatively high Government's take in taxation.

From the current contract specimens, it is observed that currently the commercial relationships 

between a numbers o f  gas sector companies, particularly the state owned companies are not 

covered by formal contracts. The existing contracts with IPPs are well-structured contracts and 

address contractual and legal issues in details.

In the case o f stale owned bulk customers {BPDB power plants and BCIC Factories), most o f the 

contracts arc not complete andVor not signed, and this needs to be addressed. In all cases, the 

contract should be refurnished whenever here is an opportunity to do so. Most o f the k n o w T i  

problems with existing bulk customer contracts arc not related to the contract framework itself 

They of\en originate from the following rea.sons:

a)Contraets not formally signed or not formally implemented;

b)Non-compliancc with contract terms;

c)Recurring late payments (in the case of UPDii in particular) on the grounds that the power 

company itself is alVeeted by late payments from its own customers. Such situation must be 

corrected Independently from the contract framework issues.

It is essential to note that all these contracts
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a)arc ctiibrccablc in law;

b)includo all nccessary provisions, technical, financial, conimcrcial and fiscal;

c)providc for an ciVcctcd arbitration proccss;

d)providc for a transition in gas priccs, indexed against international fuel prices;

e)provide for independent regulation o f giLs Iransponaiion via ininsmission and disiribulion 

system by the BtiRC;

0  are breakable for both buyer and seller providing forward revenue (price and volume) certainly 

and an equitable sharing of risks,

I.ikewise, there are no formal contracts for the transportation service provided by GTCL luid for 

which it is paid by the distribution companies.

1,4 R EG tL A T IO N

Bl’RC’ was enacted in March 200.'  ̂ through act o f the parliament with the objectives of creating a 

supportive environment for private investment in generation, transmission and distribution of 

power, ga.s and petroleum products; ensure transparency in management and operation of the 

energy sector; protect consumers' interest; and determine tarifl's in a transparent way. I'he major 

functions o f  the Ml 'RC are issuing licenses to all energy entities, ensuring efficiency o f energy 

utilities, setting standards and codes o f energy appliances, introduce energy audit, ensuring a 

competilive market, resolving disputes between consumers and utilities providers, approving 

development schemes, and collecting, preserving, reviewing and publishing energy statistics.

As per BHRC Act 2003, BERC is mandated to regulate transmission and distribution tarilTs of 

gas while upstream activities are being regulated by the government which is solely responsible 

for regulating up-stream tariff wellhead price o f gas supplied by the IOC's (through PSCs) and 

the three national production companies.

I'he functional responsibilities ofthe major institutions are as follows:

i)Govcrnment as the upstream regulator continues to fix commodity price of gas, which includes 

wellhead price of IOC's gas and gas produced by three dillerent national production companies.

ii)BHRC has the mandate to regulate (approve) lari IT for transmission and distribution o f gas.

iii) National Hoard o f Revenue (NBR). Ministry o f  Tinance i.s resp(insibtc for fixing government 

tuxes (SD and VA*1) according to Finance Act and VA'f law. Finance Division o fthe Ministry o f 

Finance is responsible for approving dilTerent financial incentives for the gas utilities.

iv)I,icensee (Petrobangla)is to submit tariIT revision proposal(.s)for the approval o f iJI-!RC.
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1.5 CURRENT DEMAND AND SUPPLY SCENARIO
I’roduction history o f the country dates back to 1960 when Chhatak gas field started commcrciaJ 

production by supplying gas to the C'hhatak Cement Factory, hi 1462 Sylhct gas field started 

production and ihe lone customer was N (il'l'. I'itas and Itabiganj has fields went into production 

in 1%8. Until 1983. Ihesc fours gas field supplied gas to consumers. In 1984, Kailastila was 

added lo the list o f producing fields. In this way the number o f producing fields are added until 

1990, Bangladesh relied prcdominaiilly on imported POL for its energy ‘needs’. Beginning in the 

mid I970’s the country increasingly adopted the use o f ga.s. The inerea.sing high demand for 

natural gas during the I980’s rellected clearly the phenomenon o f fuel switching, Currently oul 

o f 23 gas fields. 19 fields have so far been brought under production and production from two 

gas fields i.e.. Chhatak and Kamia were suspended due to excessive water production. 

Notwithstanding the exception o f these the two gas fields all others arc operated by three 

national and four IOC’s. Table 1.1 reveals the Natural Cias Reserve scenario in Bangladesh.

Tabic 1,1 Natural Gas Reserve in Bangladesh
In IK 'F

Cias I'ield Year o f 
Discovery

Operating
Kntity

Recoverable
re.serve

Already
recovered

Balance

Bakhrabad 1969 BGICL 1049 660.60 381.40
Biani bazar 1981 SG IL 170.20 46.90 123.30
llabiganj 1963 BGK'I, 3852.30 1453.40 2398.90
Jalalabad 1989 CMt VRO N 836.50 398.90 437.60
Kaila.stilii 1962 S(il I. 1903.30 394.60 508.70
Meghna 1990 BCirCL 119.60 35.90 83.70
Narshingdi 1990 BGICL 215.10 74.20 140.90
Rasbidpur 1960 SGFL 1401.20 410.40 990.80
Saida Nadi 1996 BAPF-:X 116.10 5 1.00 65.10
SANCJU 1996 CAIRN 848.50 420.70 427.80
Sylhet 1995 SGl'L 478.70 184.90 293.80
Tilas 1962 B(H-CL 5127.50 2705.20 2422.30
Fenchuganj 1988 BAPliX 282.80 45.20 237.60
Moulavibazar 1997 Chevron 359.60 84.90 274.70
I'eni 1981 NIKO 129.60 59.50 70.10
Bangura 1999 I'allow 122.40 22.60 99.80
BIBIANA 1988 ( ’1I1-:VR()N 2400.80 800.00 1600.80

lotal 19413.20 7848,90 10557.30
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T;iblc 1.2: M idterm C as Demand Forecast (in M M SCFD)

Sector
2007-08 2008-2009 2009-2010 2010-2011

Power 234.28 257.60 278.20 300.50
Captive 80.23 102.40 120.90 142.60
Fertilizer 78.67 94,0 94.0 94.0
Industry 92.19 111.60 133.90 160.70
Commercial 6.6 7.0 6.80 7.30
Brick Held 
(Seasonal)

0 0 0

Domestic 70.80 79.30 88.90 99.50
Tea-listate 0.8 LO [.0 1.0
CNG 22.82 34.70 58.90 88.40
System loss 16..30 19.60 20.50 20.0
Total 600.86 707-{)0 802.50 913.90

SourcL': llun^kiilcsh I conom ic iind S in ilc g ic  plurititn^ Divi^iitn. IVirohuti^lti

Presently the developing economy of Hanyladesh needs large volume of in vest men I in the 

energy sector, particularly gas sub sector, in order to ensure the adequate supply ol‘energy in line 

with increasing demand. However, in the absence o f much needed investment, the gap between 

the supply and demajid for energy is visibly getting wider as consumption demand is increasing 

and the increase in supply has Tailed to match with it. As per a recent news report. Bangladesh is 

in desperate situation with its natural gas. From position o f surplus in 2001, the national grid has 

now significant delicit in 2009. This has happened despite the increase in production by 600 

MMCFD over this time mo.stly from gas fields discovered in late 1990s.

The overall environment comprises a gas sector in which management is necessarily focuscd on 

addressing short-term crises with the result that there has been insuHlcient resource available to 

focus on long term planning in temis o f assessing the requirements o f the gas sector in 

Bangladesh Tor longer term. It Is reported that Bangladesh has proven plus probable gas reserves 

to meet demand to 2025 only. Therefore. c.\tensive activities Tor appraisal o f known gas fields as 

well as exploration for new resource arc much needed. The gas demand Toreeast Tor the next 

three years, which constitute the benchmark Tor the midterm planning based on forecast oT sub 

groups o f customers categ(tries that show variable growth potential is as given In 

Historically, power has been and continues to be the dominant sub category. To cater to the 

Torecasled demand. Petrobangla has formulated a plan that includes the whole range of activity 

Trom exploration to marketing, taking into cognizance both the whole range oT activity Trom
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exploration to mnrkcling. taking into cognizance both iIk  public see lor und private sector 

operators, Ihe forecasted produclitm scenario calls for expansion ol'gas production capability to 

about yi3.yo bcl'annually by 2010-11 to meet Increasing demand. This will be complemented by 

expansion of tlic transmission and distribution network.

In terms of gas infrastructure, l^angladesh has 2,025 km of transmission lines and neariy 

2 .1‘̂ 4km of distribution lines as on .Ian 2010. The transmission system currently has no 

compre.ssor stations and operates on the pressure from the producing fields. Lack o f line pack is 

already leading to interruptions at times o f peak off lake. Hislribution network covers the major 

population centers to the cast o f the Jamuna/'Meghna rivers notably the greater Dhaka area. 

Sylhet and C'hiltagong.

Category wise gas connections upto January, 2010 are 57 power plants, 8 fcnilizer plants. 12̂ >5 

captive power generators. 5702 industrial users. 16.8^8 commercial users. 92 tea giydens. 12 

brick llclds. 516 CNCi stations and 2 ,16,12t)y dtnne.stlc users. I'he total number of gas connection 

as on .tanuary, 2010 is 2 ,1

1.6 Pricing in Ga.s Sector in Bangladesh

Historically, natural gas taritT in Bangladesh was fixed on an ad-hoc basis by the Ciovemnient. 

The different agencies involved in the fonnulalion o f Giis pricing pv)licy used to be Ministry of 

Finance (MoF), Fhe National Board o f Revenue (NUR). the Ministry o f fenergy and Mineral 

Resources (MoliMR) and I’etrobangla. Administered price mechanism has been in practice, 

which charges discriminatory prices among dilTerent categories o f consumers. However, prices 

for dilT'crent categories o f users from 2‘J'*' July 1%S to till date have been revised 28 times but 

the revisions lackcd economic bases. Determination o f natural gas priccs has been a major causc 

o f disagreement between the tiovemment and the entities involved in the gas business in the 

country.

fable .'̂ .2 represents the end u.ser price charged from various categories o f the consumers in 

Bangladesh, Although the prices from .liily 29, 1968 to 1st July 1998 were increased but the 

prices o f bulk users like power producers and fcilili/er industry remained the lowest. During the 

period from March 1994 to the end o f November 1998 gas price remained unchanged for all 

categories o f the u.sers. In 1998. (Jas companies were demanding !i5% increa.se in the gas prices 

for end users, but ( lovernment raised the priccs only by 15% for all categories o f the consumers.
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A media report suggested that keeping in view o f the inflation In the country at that time, unit 

pricc ol'lhe naturul gas actually declined in reaJ terms (1'he Independent 25/02/1‘̂ 98).

1.7 How Supply and Demand Impact Gas Prices

The most basic f.aw o f  I:con(>mic% in pricc dctcm itnalion is that o f  supply and demand. It' the supply o f  

any item is larger than the demand, the pricc will be low. If the supply drops below the demand, then 

prices incrca.se. When it com es lo gas prices, it is a hit more complicated,

1.7.1 Perccived Supply and Demand Also AfTccI Gas Prices

At ihc inomctit, there is .iclually quite a liirgc supply o f biith lapped and untapped oi) reserves on llie 

liarlli. Although demand has been increasing every year, the large supply wc may keep the price pay 

relatively low. However, as everyone knows this is not so. Thai is because (here is a pcreeived lack o f 

supply, people believe that the supply o f  gas is limited, so they arc willing to pay more for it. As soon 

as enough people are paying more, ihcn the price is no longer artificially set high, it is set by the 

market

l,7 .2H ow  G overn m ent Policy AfTccts G as Prices

Yet with gas. there is much more going on than supply and demand. Gas is made from oil. and every 

country' enacts its own oil policy. Some countries place large taxes on gas. The original point o f  the 

taxes may have been to encourage people to use more public transport, but as the tax revenue poured in, 

it became impossible to remove the tax. Now most gas taxes are simply in place to eolleel revenue. No 

government is willing to forgo the revenue by stopping the ta,\. In the United States, not only do you 

have a federal tax. but you also have state 1a.ices on gas as well. That accounts for a lot o f  the din'erencc 

in prices from one state to the next, IJut in Bangladesh the scenario is different. Single policy o f  tax is 

applicable for the whole country .

1.7,3 G as Prices are C onnected  to Political Stability

Another key factor in gas prices is the slate o f  international political stability. Most o f  the world's oil 

comes from ihc M iddle h'ast, a place that is always somewhat volatile. If a war breaks out (and Middle 

Bast wars happen in every few years), prices at the pump go up. Even if  there is the threat o f  war in the 

Middle Kasi. the mere suggestion can cause prices to travel up belbre even a shot is llred. H ie eunreni 

stand-ofi’ with Iran is an example. Iran's drive for nuelcar weapons has ercated an atmosphere o f great 

tension in the Middle EhsI. If any country were to strike Iran, the Persian G u lf would become blockcd
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and oil prices would double overnight. Rcccnt Arab Spring, movement for dem ocracy, has also impact 

on (.)F*IX‘ oil pricing. Nationally, a stable potiticnl environment helps government to fi\-up  the prices o f 

gas in rational basis.

1.7.4 Cias Prices mul the Fear P’actor

On the other hand, should the world allow Iran and its bellieose leaders to obtain nuclear weapons. Iran 

can pretty much set whatever price it wants for its oil. Countries will pay out o f  Tear. In many ways, 

while a strike against Iran would result in a brief, tcmponiry spike in oil prices that would be far more 

preferable than allowing the world's sccond largest oil producer to  artificially set prices. Kcar can be an 

even more powerful stimiitii.s to oil prices (and the price you pay at the pump) than supply and demand 

or even govcm m enl policies.
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2. Gas Pricing -Global Perspectives

2.1 Situation a n a ly s i s -  India

2.1,1 G as P r ic in g

Prior to I‘>87, gas priccs were fixed by Oil anti Natural Gas Corporation (ONGC) /Oil India 
1-imiicd (OIL). The pricc is being fixed by Government w.e.f. 30.1,1987. fhc price of 
Administered I’ncing Mechanism (APM) gas o f  ONGC and Oil. was last revised cHcctivc 
1.7.2005. The salient features o f the revised pricing order elTcctive 1.7.2005 are as follows:-

ONGC and Oil. produced about 55 MMSCMD APM gas from nominated fields. Ihe 
determination of producer pricc for this gas will be referred to the rariff Commission. Till the 
Commission submits its recommendation and a decision is taken thereon, the consumer pricc o f 
APM gas will be increased from Rs.2850/MC'M to a fixed price o f Rs. 320t)/MC'M on adhoc

I. It has been decided that all available APM gas would be supplied to only the power and 
fertilizer sector consumers against their existing allocations along with the spccifie end 
users committed under Court orders/small scale consumers having allocations upto 0.05 
MMSCMtJ at the revised price of Rs. 3200/MCM. I'his price is linked to a calorific 
value o f 10,000 K.cal/cubic metre. However, the gas pricc for tr;msport sector (CNG). 
Agra-l-'erozabad small industries and other small scale consumers having allocations 
upto 0.05 MMSCMD would be progressively increased over the next 3 to 5 years to 
refiect the market price, 

il. The gas supplies through GAM. (India) l.imiled {(lAlI.) nelwork to non-APM
consumers will be at the price at which ClAll, buys from Joint Venture (.IVl producers 
at landfall (Wellhead) point, subject to a ceiling o f cx-Dahcj Regassiflcd litiueficd Natural 
Gas (RLNG) price o f  I fS$3.86/MMIvrU for the current year i.e. 2005-06. For the 
Norlh-liast region. Rs.3200/MC’M will be considered as the market price during 2005
06.

III. I'he price o f  gas for the North-I eastern region will be pegged at 60% of the revised price 
for general consumers. I’hus. the consumer price for the North-Rast region will increase 
from the exisfing price o f Rs. 1700 to Ks. 1920/MCM.

IV, Subject to the determination of producer pricc. based on the recommendations o f the 
'I'ariff Commi.ssion. any additional gas as well as future production o f gas from new
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tlclds to be dcveli)petJ in future by ONGCVOIL will be sold at market-related price in 
the cuiitcxi ofNational Hxploration & I.icensiny i’olicy (Nlil.P) provisions.

2.1.2 RK(;LILAT0RY f r a m e w o r k  f o r  TMK(;AS INDUSTKV-lndia

'['he Ministry ol'Petroleum & Natural Oas (MOP&NG) has been regulatiny the allocation and 
pricing o f gas produced by ONCiC’ and OIL by issuing administrative orders from time to 
time, rhe gas produced by the ,IVs and by NIILP operators is governed by the respective 
production sharing contracts (PSC) between the tiovemmenl and the producers. I'hc setting 
up oi' a Petroleum & Natural Gas Regulatory IJitard is under the considerali{>n of the 
(iovemment and the bill Is being drafted.

Under the existing policy. 100% Foreign IJireet Investment (KDI) is allowed through the 
I'IPB route Ibr both l.iquilled Natural Gas (LN(i) projects and natural gas pipeline projects. 
Import o f LNG and natural gas is on (XiL, If an entity requires the acquisition o f Right of 
User (ROU) in land, it approaches MOP&NG for the acquisition under the Petroleum & 
Mineral Pipelines (Acquisition o f Right o f User in l.and) Act. 1062 {P&MP Act, 1962). t he 
draft natural gas pipeline policy covering transmission pipelines and local or city gas 
distribution networks is under formulation, with proposed provision in line with those under 
(he draft regulatory board bill.

Recently NF.LP eollctcd data and suggestion from various IOC''s operating in India and 
national companies to formulate transparent guidelines for approving gas price formula/basis 
for giving government approval under the production sharing contracts (PSC’s).

2.1.3 Committee Recommendation on Gas Pricing :

Ministry o f Petroleum & Natural Cias (MOP&NCi) o f India constitutes a commiitee lo 
formulate transparent guidelines for approving gas price formula/basis for giving government 
appnival under production sharing contract. Committee look comments from various 
stakeholders (Annexiire~A) of India about this matter and llnully given a recommendation 
which is as follows:

"Natural gas pricing is a complcx and evolving concept, though the share and importance of 

natural gas in the total energy basket is growing steadily. Similarly, the global natural gas 

market is also at an evolutionary stage. Being essentially dilTcrent from crude oil and other 

liquid fuels in terms o f storage and transportation requirements, its market has not yet
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acquired a fully integrated iritcmational uharacter with benchmarked priccs. Regional 

markets are (iperating on regional considerations in the USA. Europe and Asia-Pacific, The 

trend in the international market shows a growing international trade in I,NO/ piped natural 

gas as also an increasing share ofspot trading. However, in terms ofpricing o f natural gas, it 

can be seen that until gas-to-gas competition develops, its price tends to get linked to other 

liquid fuels. But in matured markets having gas-to-gas competition, pricing o f natural gas is 

emerging out o f the shadow of liquid fuels.

hi so far as the Indian gas market is concerned, traditionally, the gas produced by National

Oil Companies (ON(i(' & OIL) has been .sold at a controlled price linked to a basket o f fuels 

oils. With the advent o f New I'xploration Licensing Policy (NI;LP). however, all fresh 

natural gas produciion is to be sold in the open market at a competitively determined price. 

The so callcd controlled .APM gas is. therefore, a declining basket. But the volumes o f free 

gas {as distinct from APM gas) are still limited, fhe R-1.N(1 contract with Qatar brouglH in 

some additional volume. However, with large discoveries in the Krishna-Ciodavari Basin in 

the recent years, the Indian gas market is poised towards growth and maturity after 2008 and 

beyond. Simultaneously, more and more I>NG and possibly transnational pipeline gas is 

likely to enter the country in the years to come and. eventually, the domestically produced 

gas in India would have to not only compete with itself but also with imported LNG/ 

transnational pipeline gas.

As already made clear in the previous chapter, the Committee did not go into the principles 

of natural gas pricing as such, fhe various stakeholders whose comments were invited by the 

Committee have dwelt at length with the subject and have given detailed suggestions on the 

principles o f natural ga.s pricing. As expected, they have dealt with the subject from their 

respective points o f view and perspectives. I'he Committee confined its attention to its 

limited mandate of valuation of natural gas for the purpt)ses o f government take in situations 

where “arms length transaction has not heen possible, fhe Committee, however, took note of 

the suggestion.^, etc made by the various stakeholders, which were relevant to its mandate. 

After considerable discussions, the Committee came to the view that in all situations where a 

price discovery through competitive bidding is possible, there should be no need to apply any 

other principle for valuation of gas. The Committee felt that In eases where the actual supply 

o f ga.s has not yet commenced, the process o f price discovery through the open market
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Tablc2.1
Y ear 2tM)2-03 2003-04 2004-05 2005-06
FO C ir Pricc (Annual 

Averajjc) t /  M MllI U
3.% 2 3.896 4.462 7.030

%agc 
Variation 
in CIV 
Price

Over Previous 
year_______

-1.67% 14.52% 57.55%

Over Year 
before 
Prcviou.s 
Year

12-61% 80.43%

Over 2002-03 77.43%
Assumptions:
1 CIl' cosl o f  I ISl'X) 180 cst Arab OiilT is h^ised on yearly average o f monthly I'OH 

prices as per IMatts', Freight & Insurance cost is as per actual past trends, (Source; 
PPAC)
CIl' cost (USD/ Tonne) converted into energy terms (considering calorific value of 
IlSl-Oat 10.219 K eal/K gand I Rtu = 0.252 K Cal)______________________________

Index Numbers
2002-03 2003-04 2004-05 2005-06

A  Over Previous Year 0.983 1.145 1.576
Over Year before Previous 
Year

1.126 1.804

Over 2002-03 1.774
Note: Index numbers computed by taking percentage variation in CIK prices ofH SFO  for 
re.spcctive years._________________________________________________________________

The ('omniiltce would, however, like to reiterate that whenever the actual supply o f gas has 

not yet begun, ihe discovery of price and the contract through a competitive bidding process 

must be preferred. Only where such a course o f action is conclusively beyond the control of 

the parties and the supply has commenced, the above approach may be adopted for the 

purposes of valuation of gas to determine the Oovemment take. The Committee was 

conscious of the tact that the approach that it recommends should not only be logical, 

consistent with extant policy and. as far as possible, balance the considerations of the 

producers, consumers, government as well as the economy but it should also be able to act as 

a deterrent for any departure from the competitive bidding process. I he Committee felt that 

if any producer has actually supplied gas to any consumer al a price, which is not determined 

through a competitive bidding process, the government take (royalty and profit petroleum, 

etc.) may be detennined on the basis of the approach recommended in paras 3.5 to 3,7 by the 

Committee and the producer should be liable for ensuring such payments. How the resultant
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additional burden may be shared between the producer and the eonsumcr. It should bo Icrt to 

them to mutually decide, The Committee would like to clarify that the price o f natural gas 

derived as per its recommendations would only serve as the lloor. If, however, (he price at 

which any producer has supplied gas to any consumer happens to be higher than the one 

arrived at by the methodology suggested by the Committee, then the higher price would be 

reckoned for the purposes orCiovemnient take.

An ideal situation would be when the approach suggested by the Committee is not required 

to be used at all. If the eventuality docs arise, the task o f making the actual calculations based 

on the suggested approach may be carried out jointly by IJCt, IX ill and Director. I’PAC 

based on available authentic data, fhey would identify the most recent market determined 

price/ contract in the region and work out the indexation factor as .suggested. Besides, tlicy 

would also recommcnd any adjuslnient, etc required on account o f any departures from the 

lertns and conditions o f  the reference contract, fhereafter, it would be the re.sponsibility of 

DCiU to ensure that the producer remits the government take accordingly.

2.2 Situatiun analysis - Pakistan

Pakistan has limited natural gas deposits. At present, recoverable natural gas reserves in Pakistan 

are 32 Trillion Cubic Ixel (TCP) and Reserve to Production (R7P) ratio based on current 

production of 3.7 Billion Cubic Kcct per Day (BCKD) is 23 years. One of the significant 

developments in local gas market is the inercasc o f natural gas share in primary energy supply 

mix fmm about 40% in 1999-2000 to over 52% in 2004-05 in about five years. If the 

demand/supply trend o f pa.st five years is maintained, the R/P ratio reduces significantly 

necessitating urgent need to increase natural gas supply. The (lovcrnment o f PakistaJi has 

accordingly placed the highest priority to (a) enhance indigenous natural gas supplies through 

intensified e,\ pi oration efibrts. and (b) Import natural gas through pipeline from neighbouring 

countries as well as 1.NC1. While the I'cderal (jovcrnment is making concerted eflbrts to enhance 

natural gas supplies to meet growing demajid, it is extremely important to establish a natural gas 

allocation and management plan to promote efficacious utili/atioti o f  precious depleting natural 

resource particularly given the dominant role ol‘ natural gas in domestic energy landscape. 

Therefore, the federal Government has set out these policy guidelines for the purpo.se in the 

paragraphs that follow.
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2 ,2 .1C U R R E N T  PO SITO IN
CONSDM ERS’ MIX

As on 50th June 2005, nalural gas is being supplied lo various calegories o f  consumers that are 

either connected to the pipeline system or independent pipeline network directly from 

I'xploration and Production (li&P) Comp:iniesas per details given below;

A)On the SN(iPL/.SS(;C' system PcrcfittaRe load

Domestic Scctur 15.6
Commercial Sector 2.4
l-'ertilizer Plants 5.2
Industrial Units 19.4
WAPOA’s and Ki:SC’ Power Plants 32.5
Cement Plants 1.2
Captive Power Plants 4.2
CN(i 0.5

Sub-Total (A) 81
B)On independent netw ork Percentage load
Tertilizer Plants 8.5
W A PDA's and Ki ;S(' Power Plants 7.2
Independent Power Plants 3.3
Suh-Tota! (B) 19

<^rand Total (A+B) 100

2.2.2 KXISTING DEMAND MAINAGKMKNT-Pakistan

At present, natural gas demand on the system during peak winter load period or short supplies 

from l‘&P companies is met through 1‘ollowing management programme:

(a) I domestic and commercial consumers get continuous gas supply;

(b) Fertilizer plants are supplied continuous gas:

(c) (Jas supply to industries having nine month contracts are curtailed or totally disconnected; 

{d)I*ower plants get gas supply aRer meeting the requirements ot'domestic. commcrcial. Tcrtilizcr

and industrial sectors; and 

(e) ( ’emcnl plants are supplied gas on “as and when available" basis.
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2.2.3(;AS a l l o c a t i o n  CUITEF^IA-Pakistan

(•or provisiini of' new gas conneciiotw to consumers from the network system, the Gas Utility

C'ompanics will market gas under the following guidelines:

•  C'tas supply to consumer in the Domestic Sector will be as per yearly target determined by 

the Federal Government,

• (ias supply to consumers in Commercial Sector will he encouraged.

• Gas allocation lor the 1‘ertilizcr Sector will be made by the I'ederal

• Government keeping in view the domestic needs and gas supply position.

>  G:is supply to the consum ers in the General Industrial Sector will be based on 

(he following criteria:

a) I o the extent ofprocess gas. the gas supply will be made on twelve months basis; and

b) Assured gas supply for all other usages will be for nine months basis and for the 

remaining period, gas supply will be on the best eObrt basis.

supply to all consumers in thi' Power Scctor other than Captive Power sector will 

he regulated as under:

a) All those existing consumers in Power Sector wht) have yet to sign Gas Sales Agreements 

(GSAs). will sign (JSAs with the respective Utility Compajty within six months;

b) Assured gas supply to all existing consumer in Power Sectors will he on nine months 

basis and for remaining period, gas supply will be on the best clTort basis unless 

otherwise specified in the G.SA: and

e) I'or new power generation, only those plants having combined cycle dual fired power 

technology will be supplied gas for the contract period with appropriate safeguards to 

protect the interest o f the gas supplier and/or the Federal Govemmenl against non

availability or curtailment o f gas supplies for events beyond their reasonable control,

Gas supply to all consumers in ('aptive Power .Sector will t>e made aTter first meeting 

the requirement of Domestic, Fertiliser, Commercial, Industrial, and Power (both 

\V.‘\PI)A/KKSC and IPPs) Sectors on the followinj^ basis:

(a) Those dual fired power platUs with a capacity o f upto 50 MW^ which employ combined 

cycle or cogeneration technology, shall be encouraged for allocation o f gas. In order to
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ensure the optimal gas use for power generation, industrial units eollcctively setting up 

nicrchanl power plants lor sclf-consumption only will also be included in this category.

(b) Gas supply for seM-power generation would be on "as and when available ba,sis" at 

different locations.

(c) The pipeline extension, if  required, would be at the cost o f the sponsor o f the industrial 

unit.

Supply of gas l« Scrvtcc Industry Ttir captivv power f>cncration w ill Ik* subjcct tu the 

follow inf>:

a) ITie sponsor makes an Investment o f over Rs. 500 million; and

h) 1 he gas load does not exceed I MMCI'D.

Cijis supply to C'NCi Seetor will be continued as per existing arrangement. Cement Sector will 

receive gas supply on "as and when available basis”. Cias supply to any spccial project of 

strategic nature will be given priority. Gas supply fnim independent network will be made to 

Fertilizer Sector and I’ower Sector as allocated by the Government or any special project o f 

strategic nature with the approval o f the Tedcral Government,

For any project other than an 11*1*, requirtnf; gas load in excess of 10 MMC'FI), the 

allocation will be made subject to the following:

a) rhe project sponsor shall make payment o f commitment fee to the Federal Government

on monthly basis as per the following formulti till the GSA is initialed by the contracting

parties and submitted to Oil & Gas Regulatory Authority ((X jRA) for approval. In ease 

the initialed GSA is not submitted to (XiRA for approval within 24 months from the 

issuance o fthe allocation letter, the allocation will automatically stand expired:- Monthly 

Payment = Allocated daily quantity in MMLitu X Rs. 30 (US SO.5) /MMBtu. The first 

monthly payment o f the commitment fee will be made within 30 days after issuance of 

the allocation letter.

b) If the project sponsor fails to make the above payment(s) within a maximum of 30 days 

after it becomes due, the gas allocation will automatically stand expired.

c) The aforesaid payments will be non-refundable.'i he cost o f pipeline and other 

Infrastructure for supplying gas to industrial consumers will be borne by gas Utility 

Companies on the basis o f a transparent and objective criteria which shall be presented to

Page 21

Dhaka University Institutional Repository



and approved by the respective Board of Directors v^lthin a period ol' Ihrce monihs of 

issuance ol'this policy,

2.2.4 P R O P O SE D  L O A D  M A N A G E M E N T  PO L IC Y -Pakistan

I o ensure optimal utilization of natural gas for ihc best socio-economic development o f the 

country, the merit gas dispatch order outlined in sub-sections below will be observed during high 

demand and/or short supply periods,

For the consumers connected tii the system, following priority order will be observed by Cias 

Dtility ('ompanies:

S.No of ('onsum crs Priority ()rd e r

1 Domestic ajid Commercial Sectors First

2 i) I'ertilizcr Sector; and

ii) Industrial Sector to the extent o f their process gas

Second

3 Independent Power Plants as well as WAPDA and 

K[ISC"s Power Plants having firm gas supply 

commitment under (iSAs.

Third

4 General Industrial and CNG Sectons Fourth

5 i) WAPDA's and KI ISC Power Plants other than those 

listed against S.No. 3 above.

ii) Captive Power Sector.

I'iOh

6 C'cmcnl Scctor Sixth

For the consumers on independent network, gas supply will be made in the following priority 

order;

S.No ('ategor>' of Consum ers Priority O rd er

1 rertili/.er Plants First

2 Power Sector including WAPDA. KF-SC and IPPs 

havinglirm gas supply commitment under (iSA.s.

Second

3 Power Scclor t>ther lhan those listed against S.No. 2 

abtjve.

■fhird
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2.2.5 Gas Pricing Policy in Pakistan

For dll gas pricing, a Rcfcrcncc Cnidc Pricc (RCP) equal to ihc C&F pricc o f a basket of 

A rabiuai’crsian (iu lf Crude Oils imported in Pakistan duriny the tlrsi six monihs period of the 

seven months period immediately preceding the a'levant price notification period (Imptirt 

Uasket) as published in an internationally recognized publication ueeeplabic to ihe parties will be 

used. C&I‘ price will he arrived at on the basis o f I'Oll pricc ol‘ imported crude oils into Pakistan 

plus freight on Al'RA. which is deemed chartered rate.

I he gas pricing shall be calculated according to the following formula: 

l*y = Pm * I) / / C'f

Where I*k is the Gas Pricc in USD per MMBTl I

Pm is the Applicable Marker I*riee in DSD per barrel deiemiincd as follows:

When RCP is upto USD 20/barrel. Pm equals RCP;

When RCP is higher than USD 20/barrel and not over USD .1()/barreU 

Pm equals 20 plus 50% of the incremental RC*P above USD 20/barrcl:

When RCP is higher than USD30/'barrcl and not over USD 40/barrcl.

Pm et^uals 25 plus 30% of the incremental RCP abtn c USD 30/barrel;

When RCP is higher than USD 40/barrel and not over USD 70/barrel.

Pm equals 2K plus 20% of the incremental RC'P above USD 40/barrel:

When RCP is higher than USD 70/barrcl and not over USD 100/barrel.

I*m equals 34 plus 10% of the incremental RCP above USD 70/barrel

fhe RCP ceiling o f USD 100/barreI would be reviewed after every live years or as and when

the pricing dynamics significantly change in the international market.

0 /  is the zonal index which shall have the value of 67.5% for /o n e  III; 72.5% for Zone II. 

77.5% for /o n e  I /Zone 0  (OlTshore shallow) and R2.5% for /o n e  () (Oflshore deep & ultra 

deep).

C f is the Applicable Conversion Factor, the weighted average o f the heating values expressed in 

MMIl'l I ) per barrel for the basket o f Arabian/Persian (Iulf Crude Oils Imported In Pakistan. 

Illustration o f the gas pricc working under Petroleum Ivxpioration & PRxluetion Policy 2009 at 

C&I' price (if US$ 35/barrel & US$ 140/barrcl is attached as A n n ex u re  B.

Accordingly wellhead gas price o f various fields in Pakistan is shown in A n n ex u re  C,

Page 23

Dhaka University Institutional Repository



2.2.6 Associated Gas Pricing
I'hc pricc for associaicd gas shall be equal lo the price o f non-associated gas in the respcctivc 

/ones.

2.2.7 Royalty Calculation in case of Sale of Gas lo Third Parties

l-’or (he purpose o f calculating Ihc mnount due by way of royalty. Ihc value o f the petroleum 

produced and saved shall be determined by using actual selling price in the Ibllowing manner, 

namely;-

(a) If the petroleum is sold to the national market, the actual selling price means the pricc

determined in aeeordunee with the relevant sale and purchase agreement between the

petroleum right holder and the Govemmeni or its designee less allowed transportation

cost beyond the delivery point.

(b) In all other eases, the actual selling price means the greater of-

(i) the price at which the petroleum is sold or otherwise disposed o f less allowed 

transportation costs; or

(ii) the fair market price received through arm’s length sates o f the petroleum less the 

allowed transportation costs; or

(iii) the price applicable to the sales made under sub-rule (a) above.

According to the policy the end user gas price (tarifi') o f Pakistan is shown In Annexure D. 

Gas Price tariff regime is shown in Annexure K.

2.2.8 The Tight C rs aiul its pricing in Pakistan

right g as is  d e lin ed  as a natural g as that:

(i) the company demonstrates to the satisfaction o f the federal (iovemment and the 

Provincial (iovemmcnt concerned that it can not How naturally at commercial rates with 

conventional methods despite of having hydrocarbon reserves: and

(ii) requires advanced technologies for its cxploitation/production such as high performance 

perforation, hydraulic fracturing, horizontal wells, multilateral wells &/or inllll drilling or 

combination o f these technologies or any new technology acceptable to the Regulator; 

and

(iii)hiLS estimated value of cfTective permeability less than “ 1.0 milli Tiarcy (mIO)’’ as 

determined pursuant to elause-S of this policy. Reservoir hosting Tight (ias in-situ is
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(Jcilncd as "'right Gas Reservoir" and gas rescrvo trapped therein is dellned as "Tight Cias 

Reserve"’ Weils having etTeetive permeability o f more than"! .0 mD" shall be classified as 

conventional wells {Tight Gas (lixploration & Production) Policy 2011}.

2,2.9 Tigtit pricing'

In order lo exploit I ight Cias Reserves. 40% premium would be given over ihe respective zonal 

price o)' Petroleum Policy 2009. However in order lo encourage the companies to last track 

development & production of tight gas. an additional 10% premium would be given for those 

volumes that arc brought into production within 2 years o f  announcement of this policy. For 

example if a t'leld "A" produces 300MMt.’l'l) with in two years o l'the  announcement o f this 

Policy, it would be entitled lo 50% premium Tor 300 MMCFD gas only. Any subsequent addition 

in volumes alter expiry of the two years period would be entitled lo 40% premium only. The 

working interest owners shall have the right to sell the gas to third piuiics within Pakistaii at 

mutually negotiated prices between the Seller and the Huyer.

2.3 Pricing IVlethodologv for Natural Gas-Vietnam

This main section argues that Vietnam’s urgent need for a generic approach to gas pricing must 

be addressed by first implementing a competitive gas pricing methodology linked lo 

internationally-priced coal in the power generation market {possibly within a government- 

recommended baiid), I'his methodology will not only allow gas to compete against coal as a fuel 

lor hase-load power generation but will also lead to economically eHicient development ol' 

Vietnam's gas and coat resources. Once a wholesale competitive gas market is introduced and 

workable competition is established, competitive gas pricing can transition to pricing negotiated 

between gas buyers and gas sellers without government constraints.

2.3.1 A generic gas pricing methodology of Vietnam

I'he creation and implementation o f a gas pricing methodology would have an early, positive 

elTeci on investment and activity in the sector. It is Iherefore recommended as the ilrst priority 

t'or change in the state management o f this industry. Vietnam's gas sector urgently needs ii 

generic gas pricing methodology for two principal reasons.
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^  Firsi aiid most impoiiani, its abscncc seriously handicaps yas development in Vietnam. It 

leaves producers and consumers without guidance for price estimation. This esiimalion is 

a central e lemon I for the economic evaluation o f their projects. Without this guidance, 

upstream investors cannot confidently evaluate their probable returns from exploration 

and development, the Government cannot assess and optimize its fiscal revenues from 

gas development, and gas consumers have no basis to estimate their costs for gas 

supplies. Without a generic pricing framework, it is also difficult for Vietnam lo guide 

economically efficient development o f  its energy resources, particularly natural gas and 

coal which are critical for power generation and continuing economic growth.

> Second, a generic gas pricing methodology can be designed to simulate probable 

competitive market behaviors. Prc.sently, Ihcre is insunicient gas seller and buyer 

competition to create the functioning market which is the government's long-tenii policy 

objective. However an appropriate gas pricing methodology can achieve some of the 

benefits o f market competition and help pave the way towards that objective. The 

international experience with gas pricing suggests that Vietnam can benefit significantly 

from a generic pricing methodology. Vietnam currently follows an approach to gas 

pricing which generally involves separate negotiations for each project. The experience 

o f Pakistan and Bangladesh in the 1990s and ('anada in the period 1975-85 shows that 

shitting to gencric gas pricing linked to international fuel prices can help increase 

upstream investment to meet gas demand. I'his would allow all stakeholders, particularly 

upstream developers, to gauge risk using their own projections o f these fuel prices. In 

Vietnam, the nature o f such a generic gas pricing policy is to be shaped by the Natural 

Source and linergy Division (NSl:D)’s guidance on this topic in two areas: market-based 

pricing ajid integration of domestic energy resource development with international 

energy market trends.

Report on Cieneric gas pricing methodology h;ised on the NSHD’s guidance and the experience 

o f a number o f countries, appropriately adapted to the particular situation and needs of 

Vietnam’s gas sector is attached in Annexiire -F.
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2.4 Canadian gas market

2.4.1 Natural Gas - Current Market Conditions July-Scptcmbcr 2011

Inuring ihc summer months, natural gas markets in Canada and ihe U.S. will respond largely to 

weather lluctuations. as shiHs in temperature will Impact demand and influence prices. Projected 

weather forecasts for the next three months call for warmer than average temperatures, which 

will be reflected in increased natural gas demand for power generation due to greater use o f air 

conditioning, l-orecasls have called for an active 2011 hurricane season. If those forecasts 

materialize, production from the Gulf of Mcxico may be disrupted, reducing available supply 

and causing prices to increase. Rates o f production in Canada and the U.S., the pace of indu.strial 

demand growth, and the availability o f LNCi imports may also influence natural gas price 

fundamentals.

Steady production levels o f natural gas over the next three months will likely keep the price of 

natural gas between US$4,50-5,00/MMBtu. similar to pricing we have seen during the first week 

o f June. Prices going into the summer o f 2011 have steadily risen due to warmer temperatures in 

eastern Canadian and eastern U.S. markets. Prices during the spring remained within the 

US$4/MMBtu to US$5/MMBtu rajige, ending June at the $US4.75/MMBtu mark ajid the.se 

levels should continue throughout the summer.

Canadian drilling activity for natural gas over the winter and spring period was ai its lowest level 

since early 2003. U.S. drilling activity for natural gas has declined from previous peaks and is 

increasingly focused on shale ga.s development in the Eagle Ford and Marcellus plays. Although 

the shale gas wells in Haglc l-'ord and Marcellus are not as productive as those in the I laynesville 

Shale, they arc quicker to drill resulting in similar amounts o f natural gas being brought into 

production. Production o f natural gas over the .luly to September period in Canada and the U.S. 

is expected to average 73 Bcf/d. slightly lower than current production

Storage levels continue to track along the five-year average, but remain below last year's levels. 

Storage levels midway through June for both Canada and the U.S are slightly above 2.5 Tcf 

which is below last years' storage levels by 13%. Storage levels for the beginning o f July 2010 

were at close to 3.3 I'ef. Storage levels Ibr the beginning of July 2011 arc on pace to reach
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3.0 I'cf. Injection rates for 2011 arc below last year's levels ami it is not expectcd that final 

storage volumes in October will be greater than last year. Nevertheless, ample storage volumes 

will be available over the winter period, when demand increases.

Net-imporis o f liquefied natural gas (LNG) into North America have remained relatively low 

over the past lew months averaging around 1,4 llef/d. Low prices, and ample dt)niestic supplies 

have discouraged significant imports o f [,NG. Also, markets in Asia specifically Japan continue 

to receive the majority o f I .Nfl cargoes to assist in power generation due to the outages of 

Japanese nuclear facilities. Overall. 2011 North American imports o fl.N G  are projecled to be 

smaller than last year.

In addition to weather-related drivers for natural gas demand, growth oi‘ industrial activity over 

the spring has been a significant factor in increasing demand. Industrial demand is expected to 

grow between O.SBcf/d to 1.2 Bcf/d over the outlook period. Although supply chain issues in the 

automotive sector still exist due to the Japanese crisis, manufacturing continues to grow 

throughout the U.S. In some regions, particularly the eastern U.S. gas prices remain competitive 

with coal, causing coal displacement in electricity generation and furthering demand for natural 

gas.

Price Pressures 
N atural C as

• increased industrial dem and (upwarjprexxure) ' I '
• Coal-to-gas switching in power generation (upwardpressure)

^  . . . .If natural gas prices are sun'iciently competitive to di.splace more
coal as fuel for power generation; in some cases, gas units are
moving from peaking service to base-load generation.

• W eather related dem and (upwardpressure)
Potential increase in gas use for air conditioning and po.ssible rise 
in number o f tropical storms and hurrieaties affecting Gulf of 
Mexico production,

• Stable production levels of natural gas (downwardpressure)

• Abftve average h>'droelectric output (downwardpressure)
High levels of precipitation in the Pacific Northwest may lead

Page 28

Dhaka University Institutional Repository



2.4.2 Naturiil Cus - Huw Canadian Markets Work

The Canadian and U.S. natural gas markets operate as one large integrated market. This means 

that events in any region such as changes in iransportulion costs, inrrasmicturc constraints 

weather will have cfTects on the other regions. Most Cianadian and U.S. natural gas production 

comes from area.s ro uglily to I lowing the continental divide, tVoni the CluH' oT Mexico to the 

Northwest Territories. Demand is spread across the continent but is concenlrated in densely 

populated areas and in areas of intense industrial activity. Canadian gas production is connected 

to the North American gas market through a network o f thousands o f kilometres o f  pipelines that 

allows buyers to purchase and transport natural gas from a number o f supply sources across the 

eontinem.

The price is made up of three parts: the cost of the natural gas {known as the commodity cost), 

the pipeline transportation cost and the distribution cost, (ienerally, the transportation and 

distribution costs are regulated by government agencies and tend to change moderately over 

time. The commodity cost makes up most o f the llnal cost to consumers and will change in 

response to supply and demand conditions and can be much more volatile. It is important to note 

that residential households enjoy some protection from sudden price fluctuations, both when 

prices are rising or falling. This is partially because residential bills may not reflect daily 

lluclualions in market priccs hut instead the overall cost of' their local distribution company 

(LUC) or supplier's portfolio of natural gas and prices.

rhc Henry Hub, an intersection o f numerous pipelines in Louisiana, is the pricing point lor 

natural gas traded on the New York Mcrcanlile tvxehange (NYMi'lX), As such, many gas market 

transactions in North America are based on the pricing at Henry Hub. Hie AhC(J-C hub in 

southeast Alberla is the main C’anadian pricing point, fhc price o f gas traded at these hubs is 

publicly available and establishes a commodity cost o f natural gas.

Natural gas prices have been extremely volatile in recent years. A lack o f spare productive 

capacity in North America resulted In tight market conditions that have contributed to high and 

volatile natural gas prices since 2001. However, growing production from shale and other 

unconventional gas resources in North America has helped to ofTset the ongoing decline in
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conventional production, easiny the tight supply demand balance, ajid contribiiting to the decline 

in yas prices starting from the second half of 2008. Since then, growing production in North 

Amcrica combined with lower demand for natural gas due to the economic slowdown has 

resulted in the ongoing low price environment for natural gas.

Natural gas pipelines transport large volumes of gas at high pressure over long distances from 

supply sources to market centres. The Canadian gas market is ser\ed by several major pipelines 

(most o f which arc regulated by the National Iinergy Board (NIJ^)). which also interconnect 

with the U.S. pipeline grid at about a dozen export points. As a result, market pressures in one 

region are rapidly transmitted to other regions. As an example, gas production and pipeline 

disruptions resulting from hurricanes in the Chiifof Mexico quickly caused natural gas priccs to 

rise across the continent.

Distribution systems are the retail part o f the pipeline industry. Local distribution companies 

(l.DCs) receivc gas from pipelines and deliver it to end users, such as homes, wilhin a franehise 

area. The LIX’s are regulated by provincial regulatory boards or eomniission.s, or directly by 

provincial governments.

While natural gas production is fairly consistent year round, demand for natural gas peaks in the 

winter due to space heating use. I’o help bridge the gap between supply and demand, natural gas 

storage was developed. In Canada, the majority o f gas st;)rage is split between Ontario and 

Alberta. Natural gas storage allows production levels and pipeline volumes lo remain fairly 

constant during the year despite seasonal swings in demand. Gas storage near market areas is 

very useful for responding to sudden changes in demand caused by weather extremes. In these 

ways, storage acts as a buffer between production and consumption, and helps to reduce costs to 

transport and distribute gas from the wellhead to the eonsumcr.

2.5 Natural Gas Market situation in America
Natural gas marketing is a relatively new addition to the natural gas industry, beginning in the 

mid-l^JSO’s. Prior lo the deregulation of the natural gas commodity market and the introduction 

o f open access for everyone lo natural gas pipelines, there was no role for natural gas marketers. 

Producers sold to pipelines, who sold to local distribution companies and other large volume
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natural gus users, l.ocal distribution companies sold ihe nuturul purclust'd from the pipelines 

to retail end users, including commercial and residential customers. I’rlce regulation at all levels 

o f this supply chain left no place for others to buy and sell natural gas. 1 lowever, with the newly 

aceessible competitive markets introduced gradually over the past firteen years* natural gas 

marketing hits become an integral component o f the natural gas industry. In laet. the llrst 

marketers were a direct result o f interstate pipelines attempting to recoup losses associated with 

long term contracts entered into as a result o f the oversupply problems o f the early l*)80s.

Natural gas marketing may be detlned as the selling o f natural gas. In even looser terms, 

marketing can he referred to as the process of’ coordinating, at various levels, the business of 

bringing natural gas from the wellhead to end-uscrs. The role o f natural gas marketers is quite 

complex, and does not lit exactly into any one spot in the natural gas supply chain. Marketers 

may be afllliates o f producers, pipelines, and local utilities, or may be separate business entities 

unafilliatcd with any other players in the natural gas industry. Marketers, in whatever Ibrm, llnd 

buyers for natural gas, ensure sccure supplies o f natural gas in the market, and provide a pathway 

for natural gas to reach the end-user. It is natural gas marketers that ensure a liquid. tran.sparent 

market exists for natural gas. Marketing natural gas can include all o f the intermediate steps that 

a particular purchase requires; including arranging tran,s[X)rtation, storage, accounting, atid 

basically any other step required to facilitate the sale o f natural gas.

Essentially, marketers are primarily concerned with selling natural gas. cither to resellers (other 

marketers and distribution companies), or end users. On average, most natural gas can have three 

to four separate owners before it actually reaches the end-user. In addition to the buying and 

selling o f natural gas. marketers use their expertise in financial instruments and markets to both 

reduce their exposure to risks inherent to commodities, and earn money through speculating a.s to 

future market movements.

In order to more fully understand ihe role and funciion o f natural gas marketers, it is helpful to 

have aji understanding o f the basics of natural gas markets.

Page 31

Dhaka University Institutional Repository



2.5.1 Ndtur»l (>HH its a ('iim m udily

Natural gas is sold as a commodity, much like pork bellies, com, coppcr, ;«id oil. The basic 

characteristic oC a commodity is that it Is essentially the same product no matter whcrv* it is 

located. Natural gas. afier processing, fits this description. Commodity markets are inherently 

volatile, meaning the price ol‘ commodities can change ottcn. and at times drastically. Natural 

gas is no exception; in fact, it is one of I he most volatile commodities currently on the market. 

I'he graph below shows the

The price o f natural gas Is set by market forces: the buying and selling o f the commodity by 

market players, based on supply and demand, determines the average price o f natural gas. I hcre 

are two distinct markets for natural ga.s; the spot market, and ihc futures market, Hssentially. the 

spot market is the daily market, where natural gas is bought and sold 'right now'. I'o get the price 

o f natural gas on a speclllc day, it is ihe spot market price that is most informative. The futures 

market consists o f buying and selling natural gas under contract at least one month, and up to 36 

months, in advance. For example, under a simplified futures conlracl. one could enter into an 

agreement today, for delivery of the physical gas In two months. Natural gas futures are traded 

on the New York Mercantile Exchange. Futures contracts are but one of an increasing number of 

derivatives contracts used In commodities markets, and can be quite complex aiid difficull to 

understand.

Natural gas is priced and traded at difTerent locations throughout the country, fhese locations, 

referred to as 'market hubs', exist across the country and are locatcd at the intersection of major 

pipeline systems. There are over 30 major market hubs In the U,S., the principal o f which is 

known as the Henry Hub. located in Louisiana. The futures contracts that arc traded on the 

NYMPX are Ilenr>' Hub contracts, meaning they relied the price o f  natural gas for physical 

delivery at this hub. Mie pricc at which natural gas trades ditTers across the major hubs, 

depending on the supply and demand for natural gas at that particular point. The dilTerence 

between the Henry Hub price and a J io ih e r  hub Is called the location ditTercntial. In addition to 

market hubs, other major pricing locations Include 'citygate.s'. C'itygutes are the locations al 

which distribution companies rcccive gas from a pipeline. C'Uygates at major metropolitan 

centers can offer another point a I which natural gas is priced.
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2.5.2 Physical and Financial Trading

riiere are two primary types o f natural gas marketing and trading: physical trading and fmaneial 

trading. Physical natural gas marketing is the more basic type, which involves buying and selling 

the physical commodity. I'inancial trading, on the other hand, involves derivatives and 

sophisticated financial instruments in which the buyer and seller never take physical delivery of 

the natural gas.

IJkc all commodity markets, the inherent volatility o fthe  pricc o f natural gas requires the use of 

financial derivatives to hedge against the risk of price movement. Buyers and sellers o f natural 

gas hedge using derivatives to reduce price risk. Speculators, on the other hand, assume greater 

risk in order to profit olTofchangcs in the pricc o f natural gas, Some markclers who actively buy 

and sell in either (he physical or financial markets are referred to as natural gas 'traders'; trading 

natural gas on the sptit market to earn as high a return as possible, and trading financial 

derivatives and other complex contracts to either hedge risk a.s.sociated with this physical trading, 

or speculate about market movements. Most marketing companies have elaborate trading lloors. 

including televisions and pricing boards providing the traders with as much market information 

as possible.

2.5.3 Physical Contracts

Physical trading contracts are negotiated between buyers and sellers, fherc exist numerous types 

of physical trading contracts, but most share some standard specifications including specifying 

the buyer and seller, the pricc. the amount o f natural gas to be sold (usually expressed in a 

volume per day), the receipt and delivery point, the tenure o fth e  contract (usually expressed in 

number o f days, beginning on a specified day), and other terms and conditions. The special terms 

and conditions usually outline such things as the payment dates, quality specifications for the 

natural gas to be sold, and any other specifications agreed to by both parties. Physical contracts 

are usually negotiated between buyers and sellers over the phone. However, electronic bulletin 

boards and c'commcrce trading sites are allowing moa* physical transactions to take place over 

the internet.
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There arc three main types o f physical trading coniracls; swing contracts, base toad contracts, 

and firm contracts.

^  Swing (or 'iiiterruptible') eonlracts are usually short-term contracts, and can be as short as 

one day and arc usually not longer than a month. Under this type o f contract, botli the 

buyer and seller agree that neither party is obligated to deliver or receive the exact 

volume specified. These contracts are the most flexible, and arc usually put in place when 

either the supply o f gas from the seller, or the demand lor gas I'rom the buyer, are 

unreliable.

V Base load contracts are similar to swing contracts. Neither the buyer nor seller is 

obligated to deliver or rcceive the exact volume specified. However, It is agreed that both 

parties will attempt to deliver or reccive the specified volume, on a 'best-efforts’ basis. !n 

addition, both parties generally agree not to end the agreement due to market price 

movements. Both o f these understandings are not legal obligations - there is no legal 

recourse for either party If they believe the other party did not make its best effort to 

fulfill the agreement - (hey rely instead on the relationship (both personal and 

professional) between the buyer and seller.

^  rim i contracts are dilTerent from swing and base load contracts in that there is legal 

recourse available to either party, .should the other party fail to meet Its obligations under 

the agreement. This means that both parties are legally obligated to either receive or 

deliver the amount of gas specified in the contract. 'I'he.se contracts are used primarily 

when both the supply and demand for the specified amount o f natural gas are unlikely to 

change or drop otT.

The daily spot market for natural gas is active, and trading can occur 24 hours a day. seven days 

a week. However, in the natural gas market, the largest volume o f trading ttceurs in the last week 

o f every month. Known as 'bid week', this is when producers are trjing to sell iheir core 

production and consumers are trying to huy for their core natural gas needs for the upcoming 

month. 7 hc core natural gas supply or demand is not expccted to change; producers know they 

will have that much natural gas over the next month, and consumers know that they will require 

tliat much natural gas over the next month. I’he average prices set duriiig bid week are 

commonly the prices used in physical contracts.

Page 34

Dhaka University Institutional Repository



2.5.4 The Financial Market

In addition lo trading physical naliiral gas. there is a significant market for natural gas derivatives 

and financial instruments in the United States. In Tact, it has been estimated that the value ol' 

trading that occurs on the linancial market is 10 to 12 times greater than the value ol' physical 

natural gas trading.

Derivatives are linancial instruments that 'derive' their value from an underlying fundanienlal; in 

this case the price ol' natural gas, Derivatives can range from being quite simple, lo being 

exceedingly complex, rraditionally. most derivatives are traded on the over-the-counter ((TI’C’) 

market, which is essentially a group o f market players interested in exchanging certain 

derivatives among themselves, as opposed to through a market like the NYMIaX. Basic types ot‘ 

derivatives Include futures, options, and linancial swaps.

There are two possible objectives to trading in fmaneial natural gas markets: hedging and 

speculation, frading in the physical market involves a certain degree of risk. Price volatility in 

the natural ga.s markets can result in financial exposure for marketers and other market players as 

the price chajiges over time. Trading financial derivatives can help to mitigate, or 'hedge* this 

risk. A  hedging strategy is created to reduce the risk o f losing money. Purchasing homeowner's 

insurance is a common hedging activity. Similarly, a marketer who plans on selling natural gas 

in the spot market for the next month may be worried about falling prices, and eiui use a variety 

of financial in.struments to hedge against the possibility o f natural gas being worth less in the 

future. Countless strategies exist to hedge against price risk in the natural gas market, including 

natural gas futures, derivatives based on weather conditions to mitigate the risk o f weather 

alTecting the supply o f  natural gas (and thus its market price), etc.

financial natural gas markets may also be used by market participants who wish to speculate 

about price movements or related events that may come about in the future. The main difference 

between speculation and hedging is that the objective of hedging is to reduce ri.sk. whereas the 

objective o f speculation is to lake on risk in the hope of earning a tmaneial return. Speculators 

hope to tbreeast future events or price movements correctly, and profit through these forecasts 

using financial derivatives, frading in the financial markets for speculative purpose is essentially
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making an investment in financial marlicts tied to natural gas. and finaiKial speculators ntxd not 

have any vested interest in the buying or selling o f natural gas itself, only in the inherent 

underlying value that is represented in llnancial derivatives. While great proTits may be made if 

the expectations o f a speculator prove corrcct. great losses may also be incurred if these 

expectations are wxong. While the Instruments used for hedging and speculation are the sanie. 

the way in which they are used determines whether or not they in fact reduce, or increase*, the 

risk o f losing money.

Now that some of the basics o f ihe natural gas market have been covered, we can examine the 

function of natural gas marketers,

2.5.5 Nuttirul <ias Miirketcrs

Any party who engages in the sale o f natural gas can be lermed a marketer, however they are 

usually specialized business entities dedicated solely to transacting in the physical and llnancial 

energy markets. It is commonplace for natural gas marketers to be active in a number o f energy 

markets, taking advantage o f their knowledge of these markets to diversify their business. Many 

natural gas marketers are also involved in the marketing o f electricity, and in certain instances 

crude oil.

Marketers can be producers o f natural gns, pipeline marketing affiliates, distribution utility 

marketing affiliates, independent marketers, and large volume users o f natural gas. A reeenl 

study of the origins o f natural gas marketers found that 27 percent o f the top ,'?() natural gas 

marketers in 2000 were entities spun olT from interstate pipeline companies. An equal percentage 

was made up of entities affiliated with local distribution companies. About 30 percent o f the top 

natural gas marketers were originally atriliated with producers, and entities formed from large 

volume natural gas consumers comprise 6 percent. Finally, independent, newly formed entities 

represent 10 percent of top natural gas marketers, (Source: Nation linergy Board o f America)

Marketing companies, whether af 11 Hated with another member o f the natural gas industry or not. 

can vary in si/e and the scope o f their operations. Some marketing companies may offer a full 

range o f services, marketing numerous forms of energy and financial products, white others may 

be more limited in their scope. I'or instance, most marketing finns affiliated with producers do
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not sell natural gas from third parties; they are more concerned with selling iheir own production, 

and hedging to protect iheir profit margin from these sales.

There are basically five diflerent classifications ol' marketing companies: major nationally 

integrated marketers, producer marketers, small geographically focused marketers, aggregators, 

and brokers.

The major nationally integrated marketers are the 'big players’, olTering a full range o f services, 

and marketing numerous din'ercnt products. They operate on a nationwide basis, and have large 

amounts o f capital to support their trading and marketing operations. Producer marketers are 

those entities generally concerned with selling their own natural gas production, or the 

production o f their affiliated natural gas production company. Smaller marketers target particular 

geographic areas, and specific natural gas markets. Many marketing entities affiliated with LlX's 

are o f this type, focusing on marketing gas for the geographic area in which their alTiliated 

distributor operates. Aggregators generally gather small volumes from various sources, combine 

them, and sell the larger volumes for more favt>rable prices and terms than would be possible 

selling the smaller volumes separately. Brokers are a unique class o f  marketers in that Ihey never 

actually take ownership o f any natural gas themselves. They simply act as facilitators, bringing 

buyers and sellers o f  natural gas together.

All marketing companies must have, in addition to the core trading group, significant 'backroom' 

operations. These support statT are responsible for coordinating everything related to the sale and 

purchase of physical and financial natural gas; including arranging transportation and storage, 

posting completed transactions, billing, accounting, and any other activity that is required to 

complete ihe purchases and sales arranged by the traders. Since marketers generally work with 

very slim profit margins, (he ellficicncy and efTectivcness o f these backroom operations can make 

a large impact on the profitability o f the entire marketing operation.

In addition to the traders and backroom staff, marketing companies typically have extensive risk 

management operations. The risk management team is rcspt>nsible for ensuring that the traders 

do not expose the marketing company to excessive risk. Top-level management is responsible for 

setting guidelines and risk limitations for the marketing operaiions. and it is up to the risk
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managcnicnl team to ensure that traders comply with these directives. Risk management 

operations arc quite complcx. and rely on complex statistical, mathematical, and financial theor\' 

to ensure that risk exptisure is kept under contr()l. Most large losses associated with marketing 

operations occur when risk management pt>Iicics arc ignored or arc not enforced within the 

company itsell'.

The marketing ol* natural gas is an integral part ol‘ the natural gas supply chain. Natural gas 

marketers ensure that a viable market tor natural gas exists at all times. litTicicnt and cricctivc 

physical and financial markets are the only way to ensure that a fair and equitahlc commodity 

price, relleclive o f the supply and demand Ibr that commodity, is maintained.

2.6 Gas prices-Nigeria

•  The pricing policy does not fix gas prices but provides a I'ramework for establishing the

minimum gas price that can be charged to any category of buyer.

-S trategic Domestic sector -  lowest cost of supply 15% IRR

-  Strategic Industrial sector -  product netback but gas floor price must not be lower than cost o f 

supply o f gas

-Com m ercial sector -  indexed to price o f alternative fuels;

• Aggregate domestic price is the forecast average domestic price based on projected total 

demand portt'olio and using the pricing fmmcwork:

• All suppliers would be paid the aggregate domestic price;

• I he ga-i aggregator manages the implementation o f the IXiSO & aggregate price;

• In recognition o f the need to have sufllcieiit gas to meet the need of the demajid scctors. 

the government has introduced a IXiSO by regulation:

• It is an obligation to dedicate a specific volume o f gas towards domestic gas and to deliver the 

gas to a purchaser

-  Volumes are to be set by ministry

-A llocation to be based on principles o f ‘'cciuity" to Ik* determined by ministry;

• I'ailtire to niccl obligations would lead to:
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-  IV*nalties (obligalioii to pay tor the volumes not supplied)

-  Prohibition not to supply gas to any export project;

• Current state o f  gas infrastructure is pi)or!

• The Rscravos to Lagos Pipeline System (HLPS). completed in the nineties is the main 

transmission pipeline system dedicated to domestic eonsiimpiion in the country

-  fiLPS also serves as ihc soiircc o f  gas supply for ihc West African Gas Pipeline System

-  rcpciiteci saboiayc o t'tlie  pipeline and feeder systems has led to  frequen t supp ly  d isru p tio n s

• The other major downstream pipeline systems are dedicated to single projects leading to sub 

optimal pipeline configurations

fhcsc  pipelines arc m ainly to export oriented projects and cover areas already se r \cd  by 

other single projcct pipelines.

• Ulueprint provides a framework for future gas infraslructure developmenls in Nigeria

• Provides for 3 gas gathering and processing facilities and a network o f gas transmission lines

• Indicative locations 

“  Warri/Korcados

-  Obiafii area

-  Calabar/Akwa Ibom

• l-iach C'PP to cover a designated exclusive franchise area

-  A network o f  gas gatlicritig pipelines and compressor stations to he developed in cacti area

-  l iach franchise area lo serve as regintial hubs

• I he blueprint proposes 3 backbone gas transmission systems:

-  South to North transmission backbone

-  Western transmission system

-  ITic Interconnector system
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3.Energy Scenario In Bangladesh
3.1 SITUATION ANALYSIS -  KEY FINDINGS:

In recognition of ihc lmp<irtance o f energy in socio-economic development, the Government ol' 

Bangladesh has given continuing attention to the overall development o f energy sector. It 

involved survey, exploration, exploitation and distribution o f indigenous natural gas; 

establishment o f petroleum retlning faellity and distribution systems; and establishment of power 

generation plants and networks for transmission and distribution o f cleclricity. During last one 

decadc. about 20 percent o f total public sector investment was allocated for the development of 

energy sector.

Despite all these elTorts per-capita consumption of commercial energy and generation of 

electricity in 2000 were about 200 KCiOE / year and 120 kWh / year respectively. Per capita 

consumption o f commcrcial energy and electricity in Bangladesh in one o f  (lie lowest among the 

developing countries. At present about 65% of total final energy consumption is met by difTerenl 

type o f  biomass fuels (e.g. agricultural residues, wood fuels, animal dung etc.).

In 2000 only 2.2% o f total households (mostly in urban areas) had piped natural gas connections 

for cooking and 30% of households had electricity connections and only 3.9% of total 

households used kerosene for cooking.

Shortcomings o f the pa.st energy development programs and management practices iU"e identilied 

as follows :

(a) Due to shortage o f capital it has not been possible to undertake systematic survey, 

exploration and exploitation o f energy resources throughout the country. As a result, it 

has not been possible to ensure balanced development o f energy re.sourccs ofdifl'crenl 

zones o f the country and balanced development o f dillercnt sub-sectors o f the energy 

sector,

(h) Due to shortage o f capital it has not been possible to undertake systematic development 

o f Power Gene ration, fransmtssion and Distribution projeet.s and rational u.se o f 

electricity in the country.
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(c) Nccessary aUcntion has not been given to formulate appropriate ptiticies to cncourage 

private sector participation in energy sector development program to meet the shortage 

o f fund.

(d) IX'veiopmcnt programs of energy consuming see tors (c.g, industrial sector) have been 

constrained due to shortage and unreliable supply ot'commercial energy.

(e) finergy agencies have not been operated and managed cITiciently.

(0  Hnergy prices have not been set on a rational basis.

Cg) t-;iTectivc measures have not been taken to ensure rational use ofenergy

(h) IJnplajined and inerilcient use otTuelsare contributing to environmental degradation.

(i) Adequate attention has not been given to meet the total energy needs oi'rural areas.

(i) Adequate attention has not been given to undertake systematic research programs to 

develop indigenous technological capabilities.

(k) Adequate attention has not been given to develop trained manpower for the efTicient 

management o f the sector.

In the above context the Government formulated and announced the first National fEnergy Policy 

(TsIEP) o f the county in 1996 to ensure proper exploration, production, distribution and rational 

use ofenergy sources to meet the growing energy demand o f ditTerent zones, consuming sectors 

and consumers groups on a sustainable basis. With rapid change o f global as well as domestic 

situation it has been decided to update this Nl:P.

Revised National Knergy Policy (NHP) are outlined as follows.

(i) fo provide energy for sustainable economic growth so that the economic

development activities of dilTerent sectors are not constrained due to shortage of 

energy.

(ii) To meet the energy needs o f different /ones o f the country and socii>-cconomic 

groups.

(iii) To ensure optimum development o fail the indigenous energy sources.

(iv) I'o ensure sustainable operation of the energy utilities

(v) I'o ensure rational use o f total energy sources.

(vi) To ensure environmentally sound sustainable energy development programs 

causing minimum damage to environment.
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(vii) To cncovirayc- public and private sector participation in tlic devclopmeni and 

majiagemcnt o f the cncryy sector.

(viii) To bring entire countr>' under electrification by the year 202t).

(ix) To ensure reliable supply o f energy to the people at reasonable and alTordable 

price,

(x) I'o develop a regional energy market lor rational exchange ofcommercial energy 

to ensure energy security.

Presently known primary commercial energy resources of' the country Include natural gas. oil. 

coal, and hydro-clectrieity. In Hangladesh etTorts have been continuing to make the exploration 

tor energy resources comprehensive and syslemaiie. There arc prospects tor augmentation of 

reser\'cs through systematic surveys and exploration, lor which investment by the public and 

privale sector is essential,

3.1.1 PRIMARY BIOMASS FUELS

Biomnss is defined as all organic matters produced by photosynthesis process especially in plant 

kingdom. Depending upon their characteristics and quality, bionia.ss resources are used els (bod, 

fodder, building materials, fuel and manure. Only a fraction o f total biomass is used as fuel. In 

f3angladesh. biomass fuels are obtained from three sources, frees (e.g. woodfuels). Field crops 

<e.g. agricultural residues) and Livestock (e.g. animal dung), I.and is the ultimate resources base 

that supports the production o f total biomass resources.

As the biomass fuels are consumed near the place of its production, for their planned 

development, there is a need to assess the demand and regenenitive supply of dilTerent biomass 

fuels specific to different locations {c.g, dlstrict/thana/village etc.)

3.1.2 ANIMAL POWER
fhcre arc about 10.3 million draught animals including 0.7 million cows. Milch cows are used 

for land preparation to meet the shortage of draught cattle. At present power tillers and tractors 

arc used to meet the shortage o f animal draught power. P.nergy need for these devices is 

accounted under agricultua* sector.

■fhe Global shortage o f non-renewable energy sources presents one o f the major conccms o f 

mankind today. Though, energy derived from oil. gas and eoal will play a vital role In meeting a 

growing demand for many years to come, the realization o f the exhaustive nature o f world's 

fossil fuels have focuscd interest and effort on harnessing alternative energy resources, finie has
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come lo exploit i'ul! potential of renewable energy resource which is free from environmental 

pollution, keep control over deforestation and managing atmospheric emission

3.1.2 Mini-Hydro

Assessment o f low head hydro-powcr potentials in Bangladesh has heen undertaken In recent 

years. Twenty three sites o f hydro-power plant ranging in capacity from 10 kw to 5 mw have 

been located in the Hat plains with available capacities for the f> month, June lo October. No 

plant has yet been installed.

3.1.4 Solar Energy

Solar heat has been used in liangladcsh for ccnturics in a variety of economic activities such as 

drying o f washed clothes, food-grains. fish, vegetable, raw jute. etc. and evaporation o f saline 

water for salt production. There are various activities in rural Bangladesh which depend totally 

on the use o f solar energy and if these could be performed more quickly and emcicntly by using 

simple devices, it would increase productivity without making and demand on commercial 

energy sources.

The long-term average sunshine data indicates that the period o f bright (i.e. more than 200 

watts/sq.m intensity) sunshine hours in the coastal region of Bangladesh varies from 3 to 11 

hours daily. The global radiation varies from 3.S kwh/sq.m/day to 6.4 kwh/sq.ni/day. I'hcsc data 

indicate that there arc good prospccts for solar ihcmial and photovoltaic application in 

Bangladesh. It was found that during and a lk r a disaster (cyclone) over some islands and coastal 

belts o f Bangladesh in 1991, the photovoltaic generation ofSandw ip Island was the only source 

o f energy to pmvide to communication link between the people o f the island with the main land 

when all other communications were totally disrupted.

With good to excellent solar resource available in the country throughout the year, there is a 

good potential for photovoltaic (PV) in unelectriltcd villages, if  affordable products meeting 

consumer needs can be supplied and supported with dealing cost o f solar panel. In this way solar 

technology can be extremely bcnellcial for remote areas o f Bangladesh.

At the moment total installed capacity is under 100 KWp in applications ranging from lanterns to 

power for 1 lospital.
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3.1.5 Wind Energy

The long lemi wind flow of Bangladesh (spccifiailly in islands and the southern eoastal belt o f 

the counln ) indicate that the average wind speed remains between 3 to 4.5 ni/s for the months o f 

March to September and 1.7 to 2.3 m/s lor remaining period o f the year. I'here is a good 

opportunity in island and coastal areas lor the application ol‘ witid mills for pumping and 

electricity generation, Bui during the summer and monsoon seasons, (March to October) there 

can be very low-pressure areas and storm wind speeds o f 200 to 300 kmph can be expectcd. 

Wind turbines should be strong enough to withstand these high wind speed,s.

Local knowledge o f wind resource.s appear tt> indieate the potential lor wind energy use in the 

coa,stal areas o f Bangladesh for both grid applications and for isolated village electrification. 

However, measured resource data oC adequate quality is lacking. Bangladesh is strongly 

inlluenced by the southwest monsoon winds that blow from about March to October, These 

winds are further strengthened as they pass through the V-shaped coastline o f Bangladesh. It is 

these monsoon winds that have made possible extensive wind farm developments in India, 

where, for exatnple, more than 200 MW are operating in Tamil Nadu. Wind speeds are expected 

to be high enough for economic grid power generation to feed the main grid or for isolated grids 

in wind-diesel hybrid contlgurations.

(jood quality wind date for one year is now available for Patenga. Chittagong, a potential wind 

farm site, where in IW5 wind speeds ranged from 4.2 to 8.1 m/s and averaged 6.5 m/s at 20 m. 

Winds are strongest from March to October, which exceed 5 m/s at 20 m for over 6000 hours per 

year (cut in speed o f large wind turbines is about 4 m/s). Preliminar>' estimate o f nel output lb mi 

a 500 KW wind turbine with a 40 m hub height is 1200 MWh/year at Patenga which seems to be 

feasible.

There is a number o f windy locations along ihe coast line where land is available and where 

there is grid and road access, (iiven the danger from cyclones, it is important that the 

survivability o f wind turbines, he investigated. Wind potential at Patenga along is reportedly 

abtiut 100 MW. fherefore further investigation o f the potential wind power development is 

warranted.

3.1.6 Tidal Energy

The tides at Chittagong, south cast of Bangladesh are predominantly semidiurnal with a large 

variation in range corresponding to ihc sea.sons. the maximum occurring during the south-west
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monsoon. A slrony iliumiil influence on the tidcfi results in I he day lime tides being smaller than 

Ihc night time.

hi the year 1984. aji attempt was mude from the KtK department o f HtM'T. [ihaka to access the 

possibility of tidal energy in the coastal region o f Bangladesh, specially at Cox’s Bazar and at the 

islands o f Moheshkliali and Kutubdia. I'hc average tidal range was Ibuml to be within 4-5 meter 

and the amplitude of the spring tide exceeds even 6 meter. From dilTercnl calculation it is 

anticipated that there are a number o f suitable sites at Cox’s Ba/ar. Moheshkliali. KuUibdia and 

other places, where a permanent basin with pumping arrangements might be eonstrueied which 

would be a double operation scheme, fidal energy might be a good alternative source for 

Kutubdia island where about 500 kw power could be obtained. A\ present there are only 2x73 

kva diesel generator sets to supply electricity for 5-fi hours/day for 72.000 people and there is 

practically no possibility of main grid supply in the future,

3.1.7 Wave Energy

Until to now no attempt has been made by Government o f  Bangladesh to assess the prospects for 

harnessing energy from sea waves in the Bay o f Bengal. Wave power could be a signilleanl 

alternative source of energy in Bangladesh with favorable wave conditions specially during the 

period beginning from late March to early October. Waves are generally prominent and show a 

distinct relation with the wind. Waves generated in the Bay of Bengal and a result o f  the south

western wind is signilleant. Wave heights have been recorded by a wave rider buoy and 

correlated with wind data. Maximum wave height o f  over 2 m, with an absolute maximum o f 2,4 

m. on the 29 July were recorded, I he wave period varies between 3 to 4 see for waves o f  about

0,5 m, and about 6 sec for waves o f 2 m.

In Bangladesh wind speeds o f up to 650 kmph (400mph), 221 kmph (I3X mph) and 416 kmph 

(260 mph) have been recorded in the years l% 9, 1970 and 1989 respectively. Severe cyclonic

storms and storm surge o f up to 15 ni have been reported. Plant must also be able lo survive the

exceptional occurrence o f very high waves in storm conditions.

3.1.8 Bio-M ass

There are dilTercnt types o f Bio tias plant in the world. However in Bangladesh the following 

three types are used:

(i) Floating dimie type

(ii) I'ixcd dome type
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(iii) 13aglype

(i) Floating dumc t>pi*

In tins type (here is cylinder lypc tank whicli is placed under the soil. Abi)vc ihc ground there is 

an inlel and out let steel pipe for putting the raw maierinls and letting out the wastes respectively. 

The dome works as a gas container as well as it maintains the pressure ol'thc pn>duced gas.

(ii) dome type

In this model a circular type brick made tank is placed under the soil. A steel inlet pipe and a 

hydraulic chamber is connected with this tank. An outlet pipe is connected with the hydmulic 

chamber, fh e  lank works as a gas container as well as a digester, I lydraulic chamber maintains 

the gas pressure.

(iii) Hactype

This is made by polythene and placed over the soil. An inlet and outlet pipe is connected with 

this. I his works as a gas container as well as a digester. This is rarely used in Bangladesh.

3 .1 .9  R iver  C u rren t

A network o f rivers, canals, streams etc. numbering about 230 with a total length o f 24140 km 

covers the whole o f Bangladesh Howing down to the Bay o f Bengal. DitTerent sizes o f boats are 

the main earners o f  people and goods for one place to another. Boatmen usually use the water- 

sails to run their boasts against the wind direction. But until now no research has been rcptirted to 

utilize the energy of river current properly.

3 .1 .10  W a ste  to RIectrical Energy

Dhaka City has been sulTering for a long time from a tremendous environmental pollution caused 

by municipal solid waste, medical wasle and various industrial wastes. In order to save the city 

from environmental pollution the waste management as well as electricity generation from the 

st)lid wastes programme is being taken by the Government.

3.1.11 IM P O R T E D  F U E L S

fotal yearly (2000-2001) import o f petroleum fuels is about 3.44 million tones o f which about 

1.34 million tones is imported as crude, while the import o f rellned products like Petrol. IJiesel, 

Kerosene. Jet A-1 & l.iibneating Base Oil account for the rest. In comparison to this, indigenous 

production ofliquid fuels (condensate) is only about 2.5% of total annual demand.
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3.2 S T A T U S  O K E N F R G Y  CO N SU M PH O IN

3.2.1 PRIMARY ENERGY SOURCES
I) Use of Natural gas

Natural gas is currc'tiUy the only indigenous non-renewable primary energy resource o f the 

country, which is being produced und consumed in significant quanlities. Gas. the main source ol' 

commercial energy and plays an aclivc role towards economic growth o f the country. Natural 

gas now accounts for about 70% of the country’s commercial energy supply. According to the 

latest study by the Hydrocarbon Unit o f the lincrgy and Mineral Resources Division and 

Norwegian Petroleum Directorate, the initial gas in place (provcn+Probable) rcser\e o f the 22 

gas fields o f the country ts 28.4 fCF out o f which 20.5 TC’F is considered recoverable. Out of 

this recoverable reserve, 5,1 TCP has been consumed upto June 200.i leaving rcmainiitg 

recoverable reserve o f 15.4 I'C’F.

United States Geological Survey (USCiS) conducted a study for undiscovered gas resource o f the 

country in 2000. According to this study there is a 50% probability o f  getting another 32 TCI' of 

gas (undiscovered resource). A study jointly conducted by the Hydrocarbon Unit and Norwegian 

Petroleum Directorate (NPD) in 2001 suggested that there is 50% probability o f striking 

additional 42 TCF o f gas {undiscovered resource),

Out o f the total 22 gas fields so far discovered, currently gas is being produced from 12 (twelve) 

gas fields operated by the three public and two private sector international companies. During 

2002-2003. average daily gas demand Is about 1155 million cubic feet per day. Gas production 

has been increasing sharply over the last decades. While only 83 bcf (2.3 bcm) gas was produced 

in M>83-84, production grew to about 265 bcf (7.5 bcm) during 1^)95-%; gas production reached 

421 bcf (11.9 bcm) during FY 2003. Current level o f natural gas related liquids production is 

about 4000 bbl/day.

The major driving force behind the growth o f gas production is the power and fertili/.er sector. 

Power sector is the single largest consumer of gas, and at prcsem nearly 90% of the power 

generated in ihe country is gas based. liue to the absence o f any other major energy source, 

dependence on gas for power generation lias spiraled and is expectcd to remain so.

As an agricultural country, use o f fertilizer is very important to offset the food grain deficiency. 

Over the last decade, cultivation o f 11YV crops has gained popularity and consequently, demajid 

o f nitrogenous fertilizer has increased sharply, which is expected to continue.
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(ias consumption in major industries like textile* dyeing, papcn pulp, ccmcnt etc. and in the 

conimcrcial seclnr, including tea gardens is also increasing steadily. With the gradual coverage 

o f major growth centcrs with gas distribution network, use o f  gas as domestic fuel is increasing 

manifold.

During 2001-2002 share o f gas consumption is power 48%, fertilizer 24% and non-bulk 28% 

{industrial, eommcrciak domestic, tea estate, brick field and CNG).

M) Oil Potential

Rxplordtlon activilics carried out so far could not discover any signillcant oil deposit. I'he only 

oil deposits so far discovered in the country is in Haripur. which produced a total of about 

6.SQ.000 bbls o f crude oil till 10Q4. The oil production has been teased because o f reduction of 

pressure and intlux o f water In the oil zone. Comprehensive exploration elTorts need to be 

mounted in this field for further extraction o f oil. Mtireover. etVorts are required to be given to 

exploration o f the unttclpatcd liquid Hydrocarbon prospccls deeper to the sub-surface high 

pressure zone, which has not yet been penetrated. Conllrmation of the liquid l lydroearbtm may 

bring a revolutionary change in the vision of oil and gas sector.

Ill) Coal Prospects
Discovery o f coal dates back to the late fifties when an exploratory oil well was drilled through 

coal beds In liogra. Subsequent explorations resulted In the discovery of the Jamalgonj coal 

deposit al a depth o f about 1000 meter and having an estimated reserve o f mt>re than 1000 

million tons of eoal, Feasibility studies conducted have indicated that development o f this 

deposit is not yet feasible under the prevailing international market price. However, with 

increase in gas price, these deposits may become competitive, In 1984-85 Geological Survey of 

Bangladesh has discovered another coal deposit at Khalaspir (Pirgonj) o f Rangpur at a shallower 

depth (150 m), with an estimated reserve of 450 million tons o f coal. This deposit requires to be 

appraised In respect o f its potential. An Au.stralian Company BilP recently di.scovered another 

coal deposit in Phulbarl with Initial deptisit o f 400 million ton and recoverable reserve o f 80 

million ton.

■fotiil coal in place In all the 4 fields iu'c around 2527 million tons out o f which about 492 million 

tons is recoverable. This recoverable reserve is equivalent to about 14.00 'fCF o f gas.

Besides the above, mineable coal deposit was also discovered in Rarapukhuria area o f 

Parbatipur, Dinajpur at a reasonably shallow depth {240 m) with an estimated reserve o f  about
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500 million tons, loused on ihis. a projcci !br construction of an underground mine has been

undertaken at an estimated investment of Tk. 8«7.36 core with cxpected annual output o f I

million ton commencing from 2004-2005. I he extraction of these indigenous coal deposits may 

be utilized as an alternative ofgas fuel source in the installation o f power plants similar to that as 

have already been considered to constnjct a coal-based Power I’lant o f capacity 250 MW at 

Barapukuria.

IV) Peat Prospects

Deposits o f peat occur at shallow depths in different low-lying areas o f Bangladesh. According 

to Geological Survey o f Bangladesh, the reserve ofdry peat is about 170 million tons. I'hc major 

deposits are in greater districts o f I*aridpur (150 million tons), Khulna (S million tons) and Sylhet 

(13 million tons). Peat requires drying before making briquettes for use as tuel. Petrobangla 

implemented a pilot project for extraction o f peat and making briquettes but the result were

discouraging and economically not viable at present, I'his scenario may however change in

future.

V) Use o f Btumuss Piicls

Biomass fuels play an important role (about 65% of primary energy) in meeting total energy 

need o f the country. But they are now being consumed beyond their regenerative limits. 

Unplanned and uncontrolled use o f biomass fuels is causing environmental degradation.

In the foreseeable future there are limited prospects o f increasing the supply o f biomass fuels. On 

the other hand, it is not economically viable to substitute all the biomass fuels by commercial 

fuels. Krom environmental consideration there Is a need to maintain the supply of biomass fuels 

within the regenerative limits and the demand of biomass fuels in excess o f sustainable limits is 

to be met bv commercial fuels.

In future, the demand of commercial energy will increase to meet the growing needs ofditTcrenl 

end use sectors as well as to meet the demand exceeding their regenerative limits.

VI) Lise o f  Renewable Energy Sources

About 65.5% of total primary energy sources are supplied by Indigenous renewable energy 

sources (e.g. bioma.ss fuels 65%. and hydropower 0.5%). With the present state o f technology, 

unavailability of land and paucity o f exploitable hydro power there is very limited opportunity 

for further increasing the contributions o f renewable sources o f energy in meeting the total 

energy need.
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Access to cicctricity in Bangladesh is one o f  the lowest In the world, eoverage today stands at 

less than 30% of the total popLlaiion. I lowever the rural areas o f Bangladesh, where 85% of the 

population live, is deprived o f the electricity facility. Larger energy supplies aiid greater 

effieieney of energy use are thus necessary to meet the basic needs o f a growing population. It 

will therefore, be necessary to tap diiTerent sources o f renewable energy and to use them in aji 

ellkient manner for the benefit o f  the people, f or this, renewable energy development program 

needed to be taken in the areas where potential renewable energy resources arc available 

considering economical & technical viability and keeping in view the Environmental Quality 

Standard {i*QS). Plant location, sl/e and design may be considered on the basis o f  available 

energy resources of the area and efficient conversion o f energy may be given preference. Priority 

may be given to the rural areas where national grid expansion is expensive. This will reduce the 

pressure on the demand o f commercial power supply and will help to avoid costly grid expansion 

and will also keep environment pollution free.

Private capital investment for implementing the renewable energy is a major issue to be 

considered. Iliis policy envisages accomplishment o f its objectives by mobili/ing a concerted 

national elTort supplemented by co-operation with international organizations, bilateral and 

multilateral funding institutions, non-government organizations, research organization, 

universities etc. It has become increasingly clear that for the development o f renewable energy, 

the funding windows o f non-government and private .sources as well as financial and 

development institutions should also be augmented. I'urthcrmore. innovative new llnancing 

opportunities including micro-financing may he utilized to attract private capital to supplement 

the energy deficiencies in the rural areas and thus to fulfill the aspiration o f the poor people. 

Compared with conventional energy it is found that renewable energy is not yet a cost-eifeetive 

technology. But the technology is advancing rapidly. In consideration o f giving iHrncIlt to the 

rural areas as a commitment and social objective, many governments have formulated new 

policies for renewable energy development.

V II) Use o f  Im ported  Fuels

In 2000-2t)01, total quantity o f petroleum fuels consumed in the country was 3.40 million tonnes. 

Total amount ofcoal imported in 19^7-98 was about 1,72,900.1)0 tonnes and was used mostly for 

brick burning.
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3.2.2 POW ER

1) Pow«r (>eneration Distribution & Consumption

lotal in-siallcd power plants ol' ihc couniry is about 4230 MW of which 3475 MW is tocaicd in 

the t-ast Zone and 755 MW in the West /one. ()(' the total installed power plants, the cflective 

operational capacity is about 4055 MW against the peak demand ol’about 3459 MW in 2001. 

I itnely maintenance and replacement ol'old units have not been possible due to non-availability 

o f funds, riic so far maximum generation was 3171 MW (on 06-04-2002). As a result, it is 

diOlcult to maintain a reliable supply due to shortage o f available generation capacity. In case of 

cmergcney outage and or/major overhauling, the supply is managed by load shedding, fhe 

situation has improved to some extend with the establishment o f some new generating stations 

by Independent Power Producers (IPPs) and some rehabilitation o f some existing power units. 

Indigenous energy sources (e.g. natural gas. hydro) are used for the generation of electricity in 

the Hast Zone and imported petroleum fuels (e.g. r'umace Oil, I.lght Die.sel C)il-l,I)f), Super 

Kerosene Oil -SKO, High Speed Diesel-HSO) are used to generate electricity in some areas of 

the West Zone where natural gas supply is not available. In order to minimi/e the elTeet o f fuel 

cost on power generation, electricity generated in the East Zone is transferred to the West Zone 

via Hast West Hleetrical Inter-Connector established in 1982. fhe transfer capacity o f  the Inter

Connector has almost reached its limit (450 MW). Gas is already available at Baghabari - 

Seraganj in the West Zone through .lamua Bridge and there is plan to extend gas network all 

over the West Zone. It is logical and economical to install gas based power plants in the West 

Zone. Accordingly, gas power plants have been planned to be built gradually in the West Zone 

for regional generation balajicc.

In 2001, total electricity generation was 17021 GWh (Giga Watt per hour) and fuel mix was as 

follows; hydro (5.71%). natural gas (K7.56%) and petroleum fuels (6.74%). Total electricity 

generation in 1999 was 1363S.5 CiWIi and (he fuel mix was as follows: hydro 6.08%, natural gas 

(84.29%), petroleum fuels (9.63%).

In 2001, the average tariff o f BPOU (including bulk sales to Kliii and DllSA) was fk. 2.25 / kwh 

against the cost of supply o f I k. 2.51 kwh. As a result, the utility had to incur financial losses for 

each unit o f power sold to the consumers.

Distribution o f service connections in 2001 among the three utilities were as follows: BPHR 

15.42.650(28%). DHSA 5.89,754 {11%), Rl-B 33,95,721 (62%). Distribution of energy sales by
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the three utiliiics were as foltovvs: BPDB 14003 GWh (including bulk sale to D1;SA and RKB). 

DHSA 53KI ( tWh (including bulk sale to RI-^B) and RliB 3131 GWh,

rhc eonsumption of cicctrieity in 2001 in dil Terent end-user categories were as follows: domestic 

(41%). commcrcial (8%), industrial (44%), irrigation (5%) and others (2%). During the period 

from 1982 to 2001 the share ofdomcstic consumption ol'clectricity has increased from 15.3% to 

41%. whereas the productive use (commercial, industrial, agriculture) has dcerea.scd from 77,3% 

to 59%, This was for shirt to gas use. In order to nicrease ttie contribution o f electricity in 

economic growth It is necessary to inercasc the productive use of electricity.

II) Rural t^lcctnfication Program me (REP)

The overall programme of rural electrineation is administered by Rural I'lecirification Board; 

and the specific distribution system within a particular area is owned and managed by the 

respcctivc Rural h^lectrieity Co-operative known as Pallibiddyut Samity (PBS).

On the average, a PBS covers an area o f 1800 K.M2 and 6 Upazilas (Upzila headquarters and 

adjacent rural areas), l otal number of PBSs established upto 2000-2001 were 67. Average 

investment costs o f establishing a PBS upto the year 2000 was approximately I k. 1000 million 

(Fquivalent to 20 million US Dollar).

The total installed transfbnner capacity o f 67 PBSs upto ,)une 2001 was 3000 MVA as against 

the peak demand of 900 MW (using 0,8 as the factor o f coincidence). Thus the capacity 

utilization o f the installed distribution network in temis o f  peak demand was only 30%.

I'otal number o f  consumers connection o f RliB upto June 2001 were 33,95.721 and the mix of 

consumers was as follows: domestic 83.5%, commercial 11.6%, irrigation 2.7%, industry 2% 

and others 0.2%. The total energy consumption in 2000-2001 was 3158 CiWh and the shares of 

different categories o f consumers were as follows: domestic 39.30%, irrigation 11 .X5%, industry 

42.81 %. commercial 5.77% and other 0.27% in the year 2000-2001.

Ba.sed on the RI:B sliindard o f 4 km per sq-km , the network now covers about 32,500 villages. 

Thus now about 38% of villages out o f 86.000 have electricity network.

More than 80 percent o f total population o f the country lives in rural areas. At present major 

portion o f total energy needs Is met by locally produced biomass fuels which is mostly consumed 

in the household .sector for cooking, {)ngoing rural electrification programme meets a small 

portion o f total rural energy needs, I'or overall national development there is a need to pay 

special attention so that the energy needs o f rural areas for subsistence and productive
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rcquiremcnis (e.g. agriculture, industries, transport) are met on a sustainable basis. An area based 

planning methodology will have to be considered to meet the energy needs ordilTerent locations. 

l.S’M m v .  NEI‘-2(m  j

3.3 SECTOR ASSESSMENT

3.3.1 Gas and other energy as a priority issue- "Socio
economic impact"

Bangladesh has been producing natural gas since 1%(). 'Hie advent of natural gas at that time 
apparently opened the gate for high economic growth ior the country, which was having a 
desperate dependence on imported fuel. Today, natural gas is reported to be about more than 
70% oi‘ the commercial energy usage and about 90% of electricity generation. I hc country 
currently produces and consumes gas around 2000 mnicfd. Ihc ga.s consumption by various 
categories o f consumers between 2009 to January 2010 is shown in the table 3.1. A large part ol‘ 
Bangladesh is yet to be provided with gas facilities, although preparations are reportedly a foot to 
bring those areas under gas cover.
Table 3.1 Category wise Gas Consumption (2009-10 upto January 2010) in mmcm

C ^ t e g o i T ^  “——

MMCM Percentages

Power 4504.339 39.14%
Industry 1917.764 16.66%
Captive power 1799.566 15.64%
Domestic 1323.83 11,50%
Kertilizer 1216.952 10.56%
CNG 598.234 5.20%
Commercial 132.12 1.15%
Tea-cstatc 16.883 .15%
Total 11 509.688 100%

The government national energy policy forecast that commercial energy consumplitm will 

increase at an average rate o f 8-9 per cent per annum from 1996 to 2020 to 72 million ton. 

corresponding to an economic groi\1h rate o f 7-8 per cent . However, at a GDP growth rate of 

7% (the rate required for achieving the goals and objectives o f Interim Poverty Reduction 

Strategy) - the energy need will increase 8 limes by 2025 and 25 times by 2050. I he commercial 

energy consumption on this basis would almost double every ten years.

Natural gas forms tJie base of energy security in the long term to meet the requircmenls for 

power generation, and also to meet the demand in fertilizer production, industrial, commercial 

and domestic sectors. 1 here arc many ways through which natural gas could grease the wheels of 

the cconomy o f Bangladesh such as: (a) the generation o f electricity mainly used in agricultural.
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industrial and sen icc  sectors; (b) the enhancement ofhouseholdii’ access to environment friendly 

and cost etTectlve means o f cooking fuel; (e) the trimming of the trade balance by reducing the 

import bill on imported fuel oil (saving of foreign exchajige); (d) the generation o f revenues for 

the government: (e) the development o f a pollution free transport system and {!) the increased 

fertilizer production by fuelling the fertilizer plants.

limpirical evidences on the nexus between gas and poverty reduction or between gas and 

household income growth are scant. However, studies (Report-2005 o f Rayes Abdul Prof. of 

.lahangimagar University, Piped gas and the poor; some empirical evidences) have observed 

positive impacts of gas on the poor with a link lo food security, reducing poverty and raising 

income. It has also been obser\ed that access to electricity signillcantly alTects Income in rural 

households. Several studies also found a link between access to electricity and increase income. 

Since the demand for gas is derived demand, the indirect contribution of gas -  through fertilizer, 

power and gas driven enterprises- becomes very important for the development in the country.

Infrastructure, particularly energy, will pay very significant role in achieving the envi.saged 

economic growth and poverty reduction in Bangladesh. Infrastructural dellciencics continue to 

act as a major impediment to Bangladesh's development elTorts. Relative access to energy is 

essential for economic developmeni aiid poverty reduction in Bangladesh, In order to meet the 

increasing demand for energy and achieve the desired economic development a huge quantum of 

investment Is required. I he mobilization o f the required financing for energy sector development 

is a challenging task.

3.3.2 Im balance  Supply and  D em and

Total recoverable gas reserves (2P) in Bangladesh from 23 gas fields (18 in the public sector and 

5 in the private sector) are estimated at 20.60 irillion cubic feet (TCT) of which 8,87 fCF’' gas has 

been consumed. The currcnl recoverable reserve stands at 11.85 fcf. 17 gas fields are currently 

under production. Performance in the gas sector has been Ihnlted well below the potential 

hecausc o f the low gas exploration, significant under pricing o f gas sales and system loss; there 

is still a large quantity o f gas to be discovered under suitable economic and policy conditions. A 

major concern In the gas sector Is the security of adequate gas supply. Hven though Petrobangla 

has developed a demand forecast that assumes significant supply constraint particularly for the
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power scctor. there is a sustained and growing gap between gas demand and foreciLSted gas 

production. I’he total present gas demand in the country is aK)ut 2300 million cubic ieet per day 

(M M(’I'I)) against a production level on average ol* I<>00 MMCPI).

3.3.3 Explora tion  and  Drilling

Bangladesh is under-explored by international standards, and offers potentially attractive 

geological potential for yet to find gas. However, without renewed exploration activity the 

potential cannot be reali/ed and there has indeed been insulTicicnt activity by both stale owned 

companies and International Oil Companies (lOCs) in the recent past,

Petrobangla is responsible for the management o f the gas resource o f the country. From 

Pctrobangla’s side an aggressive effort is essential to evaluate the Basin in time bound program 

to meet the challenge o f meeting the increasing demand for gas in the country.

3.3.4 W eak  financial capabilities o f  sta te-ow ned com panies

Some state owned companies within the gas sector are financially weak. Upstream companies 

like BGFC’L and BAPHX are not in a position to raise financial resources required for investing 

in exploration and pniduction to bring additional gas to the market. The one main reason is lower 

price of the wellhead margin. ITie transmission business. GTC’I.. is not able to make adequate 

investinent in the transmission system to ensure that demand across the country is met. though it 

is a profitable organization and huge profit bonus is distributing to their employees in every year. 

And distribution companies such as T G H X ’1. sufTer from system loss aiid poor revenue 

collection rates which adversely elTeets its income statement, fhis situation needs to be urgently 

addressed as financially strong state entities are an absolute prerequisite to create a gas sector, 

which is capable o f meeting the country's future needs.

3.3.5 Need to im prove co-ord ination  between gas and  pow er 

sectors

As power is the largest consumers of gas, there need to be an improved and higher degree of 

interaction between the gas and power sectors is imperative. This is essential to ensure that both
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sides arc making economic investment decisions with regard to investing in new capacities. 

I listt)rically, communication between the power and gas sectors has been less than ideal.

3,3.6 O ngoing R eform ation

The government's Gas Sector kelbrm Roadmap (GSRR) covers a wide range o f important pohey 

activities including revisions to the Hnergy Policy. Gas Act. Gas tarilT setting, and Sector 

regulatory mechanism. The GSRR includes (i) a program and a strategy for development o f old 

and new gas production fields, (ii) expansion of gas transmission and distribution pipelines, (iii) 

a mechanism for gas sector policy fomuilalion and introduction o f  required regulatory

instruments, (iv) strengthening o f corporate and financial governance o f gas sector companies. 

( V )  private sector paiiicipation. (vi) price reforms, and (vii) system loss reduction plans, Ihe 

GSRR cover (I) institutional and financial restructuring o f gas sector companies to ensure long

term Ihiancial sustainability; (ii) strengthening public-private partnership in the gas sector aimed 

at creating an environment for private sector-led growth: (iii) transformation o f gas companies to 

diversify ownership involving private investors: (iv) restructuring and unbundling o f gas sector 

institutions ajid enterprises: and (v) a market-oriented energy pricing retlecting energy parity, 

eliminating non-ectmomic factors and levies, and equating gas prices from the state owned gas 

producing companies with those from lOCs.

3.4 Costing and Pricing In Gas Sector in Bangladesh

The prices o f natural gas are ba.sed on the volume o f gas delivered to the consumers and consist 

o f the following points:

(i) Commodity costs - fhe cost o f the gas itself.

(ii) I ransmission costs - to transmit gas hy pipeline.

(iii) Distribution costs - to bring the gas fnun gas cotnpanies to consumer

premises; and

{iv)'fax revenue - tax to Ix* deposited to the govt, exchequer as imposed by

the govemment.
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In ycncral natural yas pricing policy cannot be separated I'rom the country's overall energy 

policy. ITie following main objectives could be the considerable components for the gas pricing,

^  I'lconomic I'Hleiency

> Financial Viability

Social IZquity

I'he price o f natural gius is determined mainly on two approaches: (i) cost based (based on costs 

o f exploration, production, transmission, distribution and tax base imposed by the government

(ii) market Value (netback) based pricing.

Natural gas is a dcpletable resource. In economic terms the value o f forgone consumption is 

callcd depiction premium, royally, u.ser cost, net price or resource rent. The depletion premium 

must be added to the economic production cost o f natural gas. Detiiil o f costing o f natural gas of 

a nationalized production company (BC}rCT.) with the revenue requirement is shown in

A n n e x  l i r e -  G  costing & revenue requirement o f a production company.

In the countries with abundant gas supply, the depletion premium is negligible. I'he cost o f the 

supply is approximately the cost o f the production. In the countries like Bangladesh with short 

supply of gas. the calculation of depletion premium corresponds with the estimation of netback 

value. On the other hand, the countries that have a suHicient gas supplies for a limited period, the 

price should be between the cost o f production and the netback value is equal to the delivered 

price o f the cheapest alternative fuel to Ihe consumer {including any taxes) adjusted for any 

differences in efTiciency or in the cost of meeting environmental standards/limits cost of 

transporting gas from the source to the customer -  cost o f storing gas to meeting the customers 

seasonal or dally demand Iluctuations.

I listorically. natural gas tarifi' in Bangladesh was fixed on an ad-hoc basis by the Government, 

file dilTercnt agencies involved in the formulation o f <ias pricing policy usually Ministry of 

Kinance, fhe National Board o f Revenue, the Ministry o f Knergy and Mineral Resources and 

Pctrobangla. Administered price mechanism has been in practice, which charges discriminatory 

prices from different categories o f consumers. However, prices for dilTerent categories o f users
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trom 29'^ July 1968 lo (11) date have revised 28 limes but the revisions lacked economic basis. 

iX’tcrminalinn ot naltiral gas prices has been a major cause o f  disagreemenl between the 

Government and entities involved in ihe gas business in the counlr>.

Table.3.2 represents the end user price charged iVoni various categories o f the consumers in 
liangladesh. Ahhough the prices from July 29, 1968 to Is( July 1998 were increased but the 
prices of bulk users like power producers and fertilizer industry remained ihe lowest. During the 
period from March 1994 to the end of November 1998 gas price remained unchanged for all 
categories o f the users, In 1998. Gas companies were demanding 35% increa^jc in the gas prices 
for end users bul Government raised the prices only by 15% for all categories o f the consumers. 
A media report suggested thal keeping in view of the in Hat ion in the counlrj' at that time, unit 
price o f the natural gas actually declined in real terms ( The Independent 25/02/1998).

Table 3.2: Gas Tariff Structure
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I'lkWî t . . - 0 040 0 040n ofMon 0 0400
CNfi hccti 
G v - 0 040 0 0401̂ 0 UMH) 0 ?000
Tutdl 0 0 0 0 0 0 0 0 0 0 0 0 12 0 12 U 13 02»

Wcllhcud Mjfiim

hiwtt o:»»fl 0 230 11 ajo 0 320 0 330 OJiO U2MI 02)0 0 2)0 0 1)0 0 3W 03)0 O35U0 0 2250 0 2250

I'crlili/ci 0 7M) o iJn 0 230 0J20 0 130 0250 0 2W 03)0 0 2)0 0 350 0 3)0 0 j)0 0 2)00 0 2250 0 2250

l«Klu«lri£il 0.210 0 m OJ30 0130 OIJO OJW 0 3W 0 )W 0 750 0 250 0 J50 0 250 0 2)00 0 2250 0 2350
■ -

('omnwrvial i\2\t> u jjn OJ30 0 J30 0 220 0150 0 250 0 250 (1250 0 250 0 250 0 250 0 2)00 01250 022)0
T n  ItWaIc 0710 0 lio II Htt 0 « 0 0 220 0 2W 0 3W O2J0 0250 0 250 0 250 0 35(1 0 2)00 0 13)0 01250
ScuiMxuil 0 210 o u o 0J20 n J30 0 230 0 IIO 0 310 0250 0 250 0 250 0 2 50 . . . .

0 210 o » 0 ?!0 0120 0220 (>250 0̂ 511 02 «l II 250 II 350 0 250 0 350 0 2500 0 22)0 0 2250
Cap(jv(r
fuwcf 0130 0120 0 220 0250 0 2W 0250 0 250 0 2)0 U250 0 250 0.251 m 022511 0 3250
CHitlwA
(rlM . . ' . . 0 2sn 0 2iO 0 350 0 350 0 350 0 350 o :« ) 0 2500 0 32)0 0 ItNKI
\c*at 1 47 1 >4 1 J6 I 76 I 7(1 I I S 3 35 2 35 2 J5 3 35 0 75 0 75 0 675 U75

Page 59

Dhaka University Institutional Repository



itannnusHMi^
ti ? J<» UJIO U!5D a m W3Sit » )0U tt 0̂0 0 120 i y m o y t s 0 i * m 0 3200 o.uno

f'Crlilt/CF n m II m (IIW f t m «2W D 100 11 m 0 o m 0 2̂ 5 0 w o 0 3 ™ 0 '200

JinJit̂ truU [»” 0 tl!2tl [)JiO n (liso O.IW) 0 0̂0 0 320 0  ?2« 0 295 0 2050 0 1200 0 3200

Commcfcial 0 2 :0 uiao 11 ;?o 02M 0 350 0 100 OVXI 0 13n n ijo 0205 D20<0 n \ : m 0 3JCW

t u - l l^ c 0210 0 230 0J50 0 :5 0 0 250 0 W i u )no 0 \Z(i 0 W 0 2US 0 205(1 0 s m 0 2̂00

ScmonAl <)2::o 0120 0 J50 0 ?50 0 2K> 0 m 0.100 W 320 0 320
t.X>ine«tK 0?1() 0J20 0I5U 0J50 0 25V 0 w o .m 0 J20 0 320 0 305 0 20SH 0 3200 0 3200

Power (1 2IU <) : jo o ; mi 0 25n 0 250 0 100 01 (̂0 0 I ’ O 0120 n 0 30SO 1) 1200 0 3200
CNC] ytxd . . 0?«1 25il n Uni 0 irto 0320 0^20 0 295 0 2950 0 3200 0 3200

1 1/. ( 76 1 2 2^ 2 2^ 2 7 21 2 XK 2 UK 0 KH5 OOA

LJislntHlUflD a t v i in

U4](l U 4 I 1
II 2 t n 0 207 0 207 0 220 0 220 0 2 2 4 ti 224 0 240 0 240 0 225 0 22 0̂ 0 2250 0 2250

K c i t i l i / c f 0 5̂3 0 342 0 122 0 122 ti 122 a W 0 J 2 7 0 lb(̂ t i  IfiO 0 i m 0 170 0 155 0 1550 0 1550 0 1550

t  I9J r tR? 0 W»2 0 O fi2 0 062 t i  O I K 0*31* 0 0 SO t i O W noJti O O T O 0 055 00550 0 9550 0 0550

1 m 1 I K f j \ 5(Vi 1 5M 1 5b& 1 «7K 1 6 T K 1 70K 1 70R 1 730 I 750 1 735 1 7^50 1 7350 1 71S0
I c f t l i l W C 1110 1 320 1 m 1 \ m 1 MHI 0 O KO OOJU> 0  0 5 0 0  050 0  9 7 0 0 970 0055 0 9550 0 9550 0  9 5 5 0

ScuMnml
1 w 1 W 1 los i  m 1 0̂5 1 M 4 1 t>}A 1 70R 1 7 0 K 1 750 1 7 5 0 .

o m O K O a
0 67^ ti Mh O r i 7 r» 0  7 0 9 I I  7 0 0 1 ^ 7 2 0 0  7 2 0 0 T 4 0 t i  7 4 0 ti7^^ 0 T 2 5 ft 0  7 2 5 0

0  7 2 5 0

C a p t J V T
i \ » « c c

0  5 7 0
0  5 7 0 0 5 7 9 0  5 5 fi 0  5 5 6 0 5 5 6 0  5 5 6 r i 6 0 6 O / 1O 6 t i 5 9 ( 0  5 9 1 0 0 5 0 1 0 0  5 0 JO

C N C i  ^^^cd 
Gm -

0  m 0 . 2 2 0 0 ISO OMO 0170 0 170 0 156 0 I5(»0 0 1560 0 1560
l o t a l 7 lAlH *517 ft5|7 fi5l7 691 704? 7 U6 7 126 T W» 7 166 1 472 I 472 1 .172 1 472

DF/GDl Mailin
l'<1WCI Ot>l2 tl(H2 D mAO U(W4U (IQQltO

t oitth/tr 0 057 0 037 . . 0 15,10 0 IVIO 0 IJ30
Oidu\tru1 OMl 0 m . . 0 2S10 (1 2RM) Q 2«10

C\ini(MCfciftl 0 IM) 0 110 0 S580 0 0 5MI0

ll^ f AllttC 0 100 0 U>ti . U 2«3Î 0 iKw a 2K̂ U
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riic weighted average end user price calculated according to the quantity o f use which is shown 

on table 3.3.

T able3 .3
Statem ent showing "Weighted Average End U sers Price" of Natural G as 

<0n the basis of 2010-2011 consuftiptionl 
Waiohted Average End Users Price (without considefino system lo w !:

SL

NO.

Category Qnty.(MCM} % 0f

Consumption

End Users 
Price

per MCM

Weighted

Average
Price

1 Power .439,043891 45 0405 2,820 00 ,270 14
2. Fertilizer 420,567 913 5 5081 2,580 00 142 11

3. tndustnal 503,053 116 6 5884 5.860 00 386 08
Industrial (S0% VAT ex«npled) 671,697.161 8 7971 5,248,56 461,72

4 Commercial 77,000 268 1.0085 9,470.00 95 50

Commercial {80%VAT6xe(npiea) 239 500 0 0031 8,481 84 0.27
Malwali Masjid {100% vat wempted) 290 209 0 0 0 3 8 4,261.50 0 1 6

5 T ea-Estate 14.811 906 0 1940 5,860 00 11 37
6 Domestic 816.304 193 106910 5,160 00 551 65

Domestic (80% vat exettipled) 26 500 0 0 0 0 3 4,621 60 0 02
7 Captive power 338,647 762 4.4352 4,180.00 185 39

Captive power (eO% vat exempted) 920,237 769 12.0522 3 ,74384 451 21
8, CNG Feed G as 433,528.489 5,6778 23,000 00 1,30590

T o ta l ; 7 ,635,448676 100 0000 4,861 53

Per MCM
Note;

* Weighted Average End User? Price

(Tk.) P erM C F (Tk.)

4,861 53 137.66
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It discloses the present sales value of gas to the consumers (end-user). Whereas* Petrobangla has 

to buy this gas (rom IOC's bearing nearly double price.

To address the country's natural gas pricing issue government set up a National Cias Pricing 

Formulation Commitiec (NCiPHC) in July 1995. I'he committee was given a task to identil'y and 

recommend appropriate gas pricing policies/melhodoiogies. The draft report o f the committee 

was completed in April' 1997. Members o f the NCiPI-'C also studied the gas pricing 

methodologies and pt>licies developed in tlie United States. Pakistan. Argentina, Mexico and 

South Africa facilitated by the World Hank experts. They found Pakistan's natural gas pricing 

mechanism most suitable for the country.

Knergy tarilT has been considered as a key policy instrument in the National I^nergy Policy 

(NEP) o f 1996. which states that all forms of non-renewable energy should be priced at their 

economic cost o f supply. It also recommended the establishment o f a national energy authority 

(Currently Bangladesh Hncrgy Regulatory Commission. BI:RC) to regulate energy tariffs in the 

countr>\ Due to resistance from pressure groups country could not make any substantial progress 

in determining the natural gas prices either in cost rctlective niaaincr or the market driven 

framework.

Presently, in case o f lOCs. Pctrobanglu buys gas as per the production sharing contracts (PSC') at 

prices fixed a.s per the Petroleum Policy 1993, which stipulates that the price of onshore gas viill 

be 75% of High Sulphur Fuel Oil (tiS I’O) pricc of I'reighl on Board (I'OB) Singapore, on a 

heating value parity basis, and the offshore gas price will be 25% higher than the onshore giis 

price. However, price o f PSC gas is limited under a boundary condition geared to lloor price of 

$70 per metric ton, and ceiling price o f $120 (in case o f Cairn, and other except Unocal) to $140 

per metric ton (in case o f Unocal's gas) o f HSI’O price (i.e., the cap less tlian half the pricc 

experienced in the world market in 2005).

As per PSC provision. Pctrobangla buys the cost recovery gas contractors share o f  profit gas at 

price fixed as above but dose not need to pay for the (iovemments/Petrobangla share o f  profit 

gas. All payments to PSC contractors are made in US dollars within 30-45 days of invoice, 

failing which aji interest LIBOR plus 11.5% is charged. The PSC contractors, as well as 

Petrobangla, are exempted from Supplementary Duty (SD) and Value Added Tax (VAT) on gas

Page 62

Dhaka University Institutional Repository



produced under PSC. However, Pctrobangla is responsible lor paying the corporaie incomc tax 

to the government on behalf of the I’SC’ contractors.

In April 2003, the Government approved a new gas pricing formula similar to PSC gas and as 

per Ihis formula, the price o f gas produced by ibe State Gas Companies will be indexed with the 

llSFO-l'OU Singapore price. Based on this formula, price adjustments will be made on a semi

annual basis. 1 lamionization o f (he current consumer price will relleet (he cost o f ser\'ices 

rendered to the customers. The Governments duty in the form of SD and VA T, on the other hand 

is based on:

(i) Units o f gas sold and

(ii) Selling price o f gas, respectively.

The end u.se price is fixed on the basis o f I'ollowing formula:

Retail price o f ga.s =  C’ost of Gas+ transmission and distribution cojit + Supplementary 

lJuty (SO)  ̂ Value added tax (VAT)

Wlierc.

1. Cost o f Gas : Production Sharing Contract (PSC) Gas = 75-93% of MSI-O

Pctrobangla (State owned companies gas) = 7% o f 1ISFO

2. 1' & O C o st; V & 1̂  operating cost + Return on revenue(ROR)( 15% on net asset)

3. SI): I'ixed charge based on volume o f gas entered into the network:

(currently rk33.30 per thousand cubic feel -  I'CF)

4. VAT: 15% of lolal cost of gas sold/handled

a. (ms purcha.se/production price will be determined with future investmeni by linking it 

with the value of Singapore HS1*0 according to guidelines regarding the price llxation 

o f produced gas by International Oil Company (IOC's).

b. Supplementary duty will be determined on the basis o f Volumctric Measurement o f 

marketed gas.

c. Ihe gas price will be reviewc'd at every month by following proper formula and after 

six months it will t>e re-fixed. But at the monthly review if the price o f next month
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incrcasc/dccrcasc m ore than 10% than the previous month then it will be re-tlxcd 

at before llxetl time.

cl. If  necessity o f  gas supply arises at the reduecd pricc to anv spceial cuslom cr 

class then governm ent could give it to lhal custom er by arranging lor it in the 

budget.

Under the new pricing formula, which is effeclive Irom January], 2005. the (iovernm ent 

o f  Rangladesh determ ined gas ta riffan d  margins for each o f the com panies involved in 

gas operation, including the margin for the G overnm ent itse lf in ihe form o f  S i) and 

V A 'I. In the end user price the stake o f G overnm ent and Petrobangla Is 55%  and 45%  

respectively. I’he I’eirobangla share was again distributed am ong the participaling 

com panies. In the new pricing fomiula. a separate margin is reserved to generate a fund, 

nam ely Price D ellcit Fund (PDF), for paym ent to the PSC contractors. Following 

derivation o f  the ta riff as above the rates o f  dilTcrent categories o f  custom ers are fixed. 

The Petrobangla and the group com panies com plain that present pricing formula is not 

really cost effective, as the Petrobangla/Ciroup Com panies' gas price is too low (7%  o f  

HSFO) compared to the value o f  the resource itself. The end users price for the bulk 

consum ers, which consum es m ore than 90 o f  the dom estic gas. are far below than non

bulk consum ers ( fabte 3.4).
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Table 3.4: Gas Price Distribution amongst COB & PB (>roup 
Margin distribution with effect from 01-01-2010 & 13-05-2011
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The above discussion reveals thal I he energy pricing practices in Hangladesh are ajichorcd in the 

tradition ol' stale-as-decision maker. I he prices lo consumer for a unit volume ol' automotive 

fuel, natural gas. and electricity, are set helow market value regardless or independent o f long 

run martiinal cost (I.RMC'). Bangladesh consumes its gas at a price about live-fold lower than the 

equivalent liquid fuel cost in Bangladesh. Apropos, the liquid fuel is offered to key end users in 

Bangladesh at much lower price than to consumers in other countries o f Ihe region.
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Rational tarilT is a prerequisite for sustainable operation o f ilie energy entities throui’hout the 

supply chain including exploration, production, transmission and distribution ti) ensure 

sustainable supply of energy. In Bangladesh, importance of rational energy tarit'f is highlighted 

in diO'crent review documents, li is imperative that gas pricing be brought, in the nearest liiture. 

to an acceptable level o f parity with equivalent fuel pricing. Such a development will generate 

the additional income for domestic gas transmission and distribution, improvement in the 

maintenance/safety o f  the operations, and generating higher interest among Ibreign gas 

companies to invest in gas exploration and production in Bangladesh. Hr. Nunil Islam, noted 

expert and a UUET teacher said that "If the government had allowed a rational pricing formula to 

compute production cost Instead of allowing a llxed pricc. to invest (’or new well development, it 

should also be allowed to prepare DPP lor new gas well development projects based on 

economic rationale instead of using at a fixed rate on a arbitrary basis”.

I lowever, the proposal for increase in the price o f gas is opposed by various groups o f 

stakeholders. It has been evident in the public hearings organized by Bangladesh P-nergy 

Regulatory Commission (BERC) on the proposed gas price hike. Stakeholders and 

repnesentatlves ofdilTerent trade bodies. Chamber o f Commerce and Industry and C(msunicrs 

Association o f Bangladesh (CAB), contend that the hike would further increase prices o f food 

items. Business people also point out that hiking gas prices would double the cost o f business. 

Tbe Bangladesh Power Developmenl Board (BPI)B) contend that pricc hike o f gas would 

seriously hamper power development.

3.5 Issues related to Gas prices in Bangladesh

3.5.1 Demand and Supply tmb»lunce

Research on gas sector show.s, unless augmented through more investment in drilling or 

discovering new fields. Bangladesh is poised to face an acute shortage o f gas. CiSMP reveals that 

if various distortions, which are prevalent in the sector not corrected In the relevant time 

framework, country would have to witness an Increase in demand for gas but a fall in supply, 

l-ow price induced increasing demand aiid failing supply have created a compclilive pressure on 

the government to meet the needs o f the people. DilTcrcnt lobbies o f the society are fearful that 

in the absence o f adequate supply o f gas people have to pay higher price because they have to

Page 66

Dhaka University Institutional Repository



shirt from gas as a fuel lo tidn gas liicl. I'his is a mailer o f concern as Bantjladesh is endowed 

wiih rich natural resource (natural gas), but faccd with poor infrastructure to augment supply o f it 

in tune with market demand. In the present section, an overview of demand and supply situation 

for various categories of the users has been discussed to make a logical ease for the increase in 

price o f gas.

Tabic.3.5 (below) represents gas supplied to different categories o f consumer from tlnaiieial year 

2002 to 2008 in the country. From the graph it is evident that share o f  the bulk categories of 

users in total sale has been declining while the erstwhile ncglccted scctors such as non bulk that 

ineludcs captive power generation are taking dominant position In the total supplied demand o f 

gas in the country.

Tahle 3.5: Total gas sold to different categories o f  consumers in Bangladesh (In 
BC F)

'('he power sector continues to be one o f the major consumers for natural gas. I'hree major 

entities Bangladesh Power Development Hoard (BiMiiJ), Rural lilectriilcation Hoard (RiiH) and 

the Independent Power Producers (IPP) generate and supply electricily to the national grid line in 

Bangladesh. Some power is alst) supplied by off-grid captivc power plants located in industrial 

and commercial centers which serve electricity lor self consumption and for consumption in 

adjoining areas. As on 31 Uecember 2006 total installed generation capacity was 5245 megawatt 

o f which 87% of electricity was generated through gas-fired power plant while the 13% was 

generated from oil, hydro and coal. As per Pctrobangla forecast total estimated demand Ibr gas 

for power generation in TY 2015 would be 21‘J2 MMCl'l) by grid supply ptiwer generation 

entities and 381 MMCI'D by captive power plants in the country. Currently limited gas supply
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has been major constraints tor I he power sector development. However, country is lacing acute 

gas supply shortage but power system master plan prepared by Bi’DB in 2005 heavily relies on 

the gas fuelled power plants.

Because ol' grid I'ailure, low quality, and unreliability of the grid power supply demand for 

captive power generators has increased signillcantly in the recent years. In the absence of 

signidcant investment in electricity inlrastrueture and slow construction o f  new generating plant, 

string growth in captive category is expected to continue. I'he demand for gas Is growing faster 

in this area hul Pelrobangla is unable to supply the requisite gas due to prior commitment to 

other sectors. Under supply o f the gas to captivc power plants have compelled the generation 

units shill from gas-llred generation to more expensive substitute fuels, which in turn, may 

reduce the amount o f electricity generated from captive power plants, placing further pressure on 

grid supply.

Studies on fertilizer industry suggest that natural gas is the most cost efl'eetive input for fertilizer 

plants, l-'ertlllzer sector consumes almost one fiflh of (he total sales o f gas distribution companies 

in Bangladesh, Seven fertilizer companies meeting 60-70% o f total domestic demand for 

nitrogenous fertilizer estimated to produce about 3 million metric ton per annum. The rest o f the 

fertilizer is imported from other countries. Out o f seven operating fertilizer plants which 

consumes 289 MMCfT) gas. six are owned by public sector entities, i.e. Bangladesh Chemical 

Industries Corporation (BCIC) while one plant is controlled by the joint sector. I'o meet growing 

domestic demand o f the fertilizer two gas ba.sed fertilizer plants with 1750 metric Ion capacity 

cach is also under the process. It is estimated that proposed two new plants would put additional 

pressure o f *J0 MMCFO natural gas after getting commissioned. Kiguree.l depicts that, in (he 

recent years, ihe sales o f gas to the fertilizer companies have been erratic and it declined 

specillcally in year 2t)08, I'he forecasted demand o f Ihe fertilizer industry is estimated lo be 

94MMCI [:> during 2008-09 to 2 0 10 -11. ( Table 3.5).

Low revenue realiziilion from the gas distribution companies due to huge consumption at the 

lowest tariff have been one o f (he main impediments for the poor inve.stment in the supply 

infrastructure and obstacle to the resource generation for the upstream companies on the one 

hand and induce no Incentive for judicious and efficient use o f the gas on the other hand. Since 

fertilizer companies are owned and managed by the public sector entities and gas distribution
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com panies have been signed long-term supply contract with them, therelbre, it restricts 

the opportunity tor gas com panies lo tap the m arket for industries which are willing to 

pay higher price lor the gas.

Industrial sector is the third largest consum ers o f  natural gas in the country. This sector 

consists o f  large and medium enterprises o f  textile, readym ade garm ents, food and 

beverages, m achinery, chemical industries which employ a large num ber o f  the people 

across the country. Keeping in view o f  growth potentials o f  the industrial sector in the 

country estim ated average annual projected dem and growth for gas (from 2007-2008 to 

2011-12) in this sector is m ore than 20%. fable 3.6 reveals that the dem and for this 

sector w'ould increase from 92 bcf in 2007-08 to 162 b c f in 2010-11. This .sector is 

backbone o f  the econom y as it provides huge em ploym ent and outputs to the eountry. 

fhough there exists huge demand in this sector but due to prior eotnm itm ent lo the bulk 

scclor and poor supply Infrastructure, gas com panies are unable to meet the grow ing 

dem and and tap the full revenue potential o f  the sector.

In the dom estic user category, natural gas is used m ainly for the cooking purpose in urban 

and pri-urban areas o f  Bangladesh. Total dem and for dom estic users in 2007-08 was

69.02 b c f which is estim ated to be 99.5 bcf in 2010-11 (annual com pound growth. 12.9% 

during 2 0 0 7 -11). Gas supply to this sector is also im portant becausc achievem ent o f  M id

term Demand o f  Cias (M IX i) is directly linked to the use o f  clean t'uels.

C’NG fuel is another area where gas dem and is grow ing rapidly. As per forecast by 

Pctn>bangla the segment would increase from 23 bcf in 2006 to 88bcf in 2011, 

Petrobangla has revised unit ta riff for this segm ent as on 25.04.2008 and 01.05.2011. 

Policy makers expect that in view o f erratic movem ent in the prices o f  imported 

substitute fuels more vehicles would convert from oi) to CNG.
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Table3.6: Gas DemaiKl by users of natural gas in Bangladesh (BC’K)

Year

Scctor

2007-08 2008-09 2009-10 2010-1

Power 2.M.28 257.6 278.2 300.5

C ap tiv e  p ow er Cicn. 80.23 102.4 120.9 142.6

•crtllizcr 78.67 94 94 94

Industry 92,19 l) ) .6 133.9 160.7

Commercial 6.6 6.8 7.3

Domestic 70.8 79.3 88.9 99.5

Tea r'stale 0.8

Feed (Jas (or CNG 22.82 34.7 58.9 88.4

System loss 16.3 19.6 20.5 20

Total 602.69 707.2 803.1 914

3 .5 .2  G a s  Price  D istortions

(ias pricc in [Bangladesh were designed al a time when the supply o f commodity was 

companitivcly satisfactory vis-a-vis ga.s demand for gas aiid the price o f energy was signiliciintly 

lower than today. Prices were set below (he economic cost o f gas by the governments with a 

view to accommodate the social welfare needs o f the society and a.s a mean to develop the 

economic activity using a cheap energy resource. Current price system has since evolved without 

major modincations. It docs not incorporate the major challenges that have bccome widespread 

in the recent past ihc depletion o f the domestic gas resources, and the spectacular increase in the
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oil pricc. Both the structure and the level o f gas prices are not related to the real economic costs 

o f supplying gas to the consumers and the revenue collected from the customers by the gas 

operators through gas prices is primarily meant lo convey resources to the government. It has 

resulted in three adverse consequences for gas sector in the country.

• Price o f gas in Bangladesh at users' level dose not truly rcflcct its scarcity. Wood and 

Maeken/.ic Report (2005) argued that natural gas in Bangladesh is seriously under-priced 

compared lo competing energy. It Is argued that since the pricc o f gas is kept 

substantially low compared to alternative fuels, it caused both income and substitution 

effects lo artificially enhance the demand o f natural gas. As the gas price are not set by 

the forces o f demand and supply, artificially low price o f gas tends to militate against the 

most efficient use o f the scarce resource (e.g. using gas for drying of cloths, keeping the 

turbine on when not needed or insufficient use o f gas in lertilizer factory etc.). Artificial 

demand pressed by the low prices also encourages r;uiipant corruption In the wake o f a 

wide difference between marginal benefit from gas use and the marginal cost o f  its 

procurement by households or enterprises.

•  The revenue collected by the gas operators is not sufficient to allow them to properly 

maintain and develop their activities. This leads to sub-standard operation with regard to 

quality o f service ajid the operators’ ability to meet the demand. In particular, the scarce 

financial resources o f  the gas companies prove insufricienl to rcinforcc and expand 

the networks without ihe assistance o f the state budget or bi-and multi-lateral institutions.

• Administered prices combined with the heavy transfer o f  revenue to treasury are strong 

disincentive for the management o f  gas companies to operate their business in a 

responsible, and in su.stainable way.

3.6 Bangladesh Gas price in comparison to the regional prices:

L It is perceived by .some o f llie people in the country that natural gas in Bangladesh is a

non-exhaustive and non-depleting natural gill to the country. Krom the available 

sectindary resources a preliminary analysis has been conducted to highlight the discount 

at w hich gas is being currenlly sold in Bangladesh.
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2. Table 6 which represents comparative prices o f natural gas lor dilTcrcnt categories of 

users in its neighboring coiintry and region reveals that Bajigladesh subsidizes the 

consumption of gas for all broad categories o f  users. I he tariff o f natural gas in 

Bangladesh is not only the lowest but it is much lower than the price in natural gas o f  rich 

countries like Indonesia and Malaysia. Government appointed National Gas pricing 

Fomiulation Committee (NGPrC) in its report in 1997 suggested that natural gas pricing 

methodology o f Pakistan is relevant to the situation of the gas sector in Bangladesh. But 

table 3.7 reveals that in the year 2005. except commercial users categories, Bangladesh 

natural gas prices arc no where comparable to the prices in Pakistan.

rfiblc3.7; C om parative N atural (>as prices in neighboring countries o f  Hiingludcsh

Sectors Unit Price in
Bangladesh
(taka/MCF)

% of Bangladesh Cias (*ricc

India Pakistan Thailand Malaysia

Power 74 520.30 370.30 356.80 150.0

Pcrlili/er 63 611,10 327.0 NA NA

Industry 148 245.90 139.20 223.0 162.80

Commercial 233 233.90 99.60 141.60 103.40

Domestic 130 302.30 201.50 421.50 277.70

Source (iSM P (Pctrobangla)

3. 1 he comparison o f gas price with the price o f liquid fuels highlights the discount at 

which gas is being currently sold in Bangladesh, 'fable 7 represents average comparative 

fuel oil pricc in Bangladesh Vis-a-vis same fuel prices in the region. It Is evident that 

Pctrobangla charges lowest price from its all categories o f  the users. However, country is 

net importer o f the fuel oil but its prices are comparatively low with the regional liquid 

fuel prices, for e.\ample, the country charges 66% lower prices from its bulk users 

(Power, Fertilizer, Captive power and Industry) in comparison to its average regional 

pricc. fhe discounts for other categories o f u.sers are low in comparison to bulk
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consumers but siill higher ihan the regional average. This trend is critical, as in lieu o f the 

gas shortat’e, bulk consumers will have to switch from natural gas to the fuel oil Tor its 

energy needs and keeping view the countrj 's  balance o f payment situation: it is not 

sustainable to subsidize the bulk users in the long-run for consumption o f fuel oil. 

I'heretbre. rationalization o f the gas prices in the country is in the interest o1‘.sector as 

well the country.

Table 3.8: Bangladesh Gas Substitute Fuel Prices with Kegionul Average
Sector Suhsiitutc

lucl
Substitute 
I'ucI pricc in 
Ilangladcsh 
US$/mmbtu

SubstttutL* I'uul 
pricc in
Hangladcnh 
(US$/mmbtu)

Discount: 
Dangladesh 
to nrgioiiiil 
pricc (in %)

Pricc o f Gai 
in
Ranglade<tlt
tJSS/mblu

Discount 
of Gas
pricc to
liquid fuel 
(in %)

Power Fuel Oil 5..1 *66 l.I -382

(■ertilizer Tuel Oil s.y 8,« -66 1.0

C'aplive I'uel Oil 5.3 -66 1.6 - 2 3 1

Power
Industry

I 'uel Oil S.3 -66 2 .3 - 1 3 0

Tea Diesel 12 .5 16.7 -34 2.3 -443

t'ommcrcial t^icsel 12.5 16.7 -34 3.6 -247

Seasonal Diesel 12.5 16 .7 -34 3.6 -247

tx ed  gas 
for C N (i

(iasotinc iy.4 27.4 -41 1.1 -1664

Domestic l.PG 12.2 14.3 -17 2.0 -510

4. Table 3,7 and I'able 3.8 suggest a huge price di.stortion in the country. A pro-rata upward 

adjustment o f gas prices in the country will not only correct the price distortions in gas 

market but would improve the financial health o f  the gas companies and sector. In strict 

economic terms, ga.s as a resource should be priccd relative to its opportunity cost but 

country has not made any progress in this regard yet. I'able 7 incorporates opportunity 

cost o f  gas in relation to alternative competing fuels for difTercnl categories o f  users. 

I'able 6 summarizes that there is huge scope for upward revisions o f gas price to bring
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parity in priccs o f ititra fuel categories, Rational pricing may also encourage the 

stakeholders to use energy efticlent techniques. l-‘or example, energy intensive 

manul'acturing sector, which has a great growlh and export potential in the country have 

potential for efficient use o f energy to reduce its production cost and become competitive 

in the international markeL Ivxport competitiveness achieved through lower prices o f gas 

as an input in fad is proxy o f export o f gas itself to other countries at lower priccs.

3,7 Gas price issue for power sector in Bangladesh

Since power generation units arc the largest consumers o f the natural gas and taril'f charged 

to them are the second lowest (Tablc.'?.3). long term supply contracts at arbitrarily 

detcmiincd low price o f the gas for the power generation units has been a major hurdle in the 

development o f the gas sector in the country. I.ow price o f the gas has been justified by the 

power units on the ground that increase in gas prices for electricity may result in a sleep rise 

in the generation costs and tariff o f  cicctricity to tJic users. The apprehension is that, unless 

government increases the electricity prices for end users or provide budgetary support to the 

power distribution companies, they cannot alTord the increase in the gas cost with the given 

financial structure o f the sector. However, I’etrobangla in his petition to tlie BIlRC 

( rable3.9) a.sse.sses that 22% increase in gas prices for electricity sector would finally result 

in a 7.16 percent increase in cost of power generation in 2008.
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T ab ic  3.9

Description Ivxisling Rate IVicc ol" ['Icctricily

Increase o f  Cias Price 22%

Cias Pricc ( I'k/MC'F) 73.91 90 22%

C’osl for gas as fuel ( I k/KW l!) 0.84 \ m 37%

Other C’osl ( I k/KWI I) C onstant price 1.72 1.72 63%

I'otal generation C'ost including 11*1’ 

( I ‘k/KWI()

2.56 2.75 100%

% increa.se in generation cost per K W) i 7.16%

Bangladesh is facing huge pt)wer crisis and load shading is common these days. Power 

sector is in a desperate situation as in may 2009 there was 226 MMSCFD shortfall on the 

supply o f gas to the scctor. Since gas larifT for the power units are below (he financial cost of 

production, therefore, it gives no incentives to the gas distribution companies to improve the 

supply o f gas to these entities. Keeping in view the shortage o f gas supply and growing 

demand for electricity it is heing contemplated to set us coal based power plants. However, 

coal based power generation has its own drawbacks. Kcseareh reveals that gas is 

significajitly more ctricicnt than other fossil fuels (i.e., gas generates more power and does 

more work per unit of fuel u.sed). t ’ombincd cycle gas technology results in better utili/ation 

ofgas. with higher cicctricity output, lower costs, and less pollution, fhe thermal efficiency 

of the combined cycle gas turbine power generation process (Normally chosen by users of 

natural gas) is as much as 50 percent higher than conventional .steam technologies using oil
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or coat, and the yap is growing. Although coal and oil can also be gasified for use in 

combined cycle gas turbine systems, this generally fossil fuel in terms of pollutants and 

carbon dioxide emissions. C ompared lo other fossil fuels, natural gas produces essentially no 

sulfur emissions and significantly lower levels o f NO: Jind particulale emissions. Gas also 

produces 25-33percent less CO2 than oil, and 40-45 percent less than coal, per unil o f energy 

produced.

Apart from the above technical considerations, ga.s is also most economical fuel for ihe 

electricity generation (■I‘able3.‘)). IXimeslic availability o f coal and naphtha is very limited 

and importing them would place the country face to face with the global supply dynamics 

and balance o f payment shocks. Country should also take lessons from ihe global oil price 

shocks and should rely on the domestic gas as a fuel for the power generation, The best 

feasible altemalive for the government is to llx the cost rcflectivc prices o f domestic gas, 

which will not only improve gas supply for power sector but Ihe financial health o f the 

upstream and downstream gas business. In addition to this, society will save the mtjney by 

avoiding switch over co.st and pollution abatemenl costs. 'ITie worldwide researches show 

that impact o f the increase in the input prices have been minimized by the better demand 

management and conversation and enicient use o f the gas. In addition to this, global surveys 

on climate change reveals that worldwide consumers are willing to pay higher prices for 

green electricity.

Tabled. 10: Comparison o f  gas price with aUcrnative fuel price in Biingladcsh
1‘ucl IJnil Price Equivalent M M BTl) Tk/MMBTU
Gas M 2.751 V M C r IM C r 142,75

Coal 4200 f k / 1 onnes 39.44Kk 165.66
I'irewotxt 5500Tk/toncs 69,K7K>> 3«4.29
I^iesel 40 fk/litcr :i0.58Litre 1223.20
LPG 335Tk/I2.5Liter Hottic 21,56Litrc 577.81
Kerosene 40.00 Tk/Litcr 28.3‘> t Jtrc 1135.60
Petrol 67 Ik/liter 31.80 Litre 2130.60

In the discussion with consultant, representatives of the consumer and industry associations 

opined that they have been penalized for the lower price o f gas for power sector. They realize 

that low revenue realization due to lower pricc provides not no incentive to gas companies
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lor ihc much needed capital investments in gas infrastructure und thus supply o f gas to them 

is also gels afteeted out it.

During die consultation, representatives o f the power companies also admitted that gas is the 

best available I'ucl for ptiwer generation. They also admitted that il'uninterrupted and quality 

gas supply Is ensured to the power entitles they may be willing to pay rational price for the 

gas otherwise they have to depend on the alternative fuels such as coal and naphtha.

The estimated increase in generation cost may be otTset partially by achieving the generation 

efficiency and thus the actual increase In cost will be minimal. Inview o f these facts upward 

revision of the gas price in the country isjustllled, partially considering that such an increase 

in gas prices is eminent for the development of gjts sector and energy security for the 

countrv.

3.8  G as price Issue for  F ertilizer  sector  in B anglad esh

(I) In I^angladesh. the fertilizer consumption began to increase rapidly with the 

introduction o f hybrid (IIYV) rice {i,e. IR5 & IRS) under the ‘CJrow More Food’ campaign 

in which government provided fertilizers and low lif\ pump at a highly subsidized rate with 

pesticide as free o f cost to popularize these inputs among the fanners and meet the 

country's demand for food. Total fertilizer production, consumption and Import pattern In 

Rangladesh has been erratic In the recent years. The share o f urea in total fertilizer 

consumption has increased from 80% in 2000-01 to 81.6% in the 2005-06, From Table3,l 1 

it is evident that dependency on imported fertilizer has increased while domestic 

production Is declining during the years 2000-06,

Year Urea r s p SSP Total
ConsumptionI’roduction Import Total Production Import Total i’rtxJuction

2(KHM)I 1883 302 2185 68 363 431 119 2735
01-02 1545 522 2067 66 341 407 136 2610
02-03 2057 286 2343 65 328 393 135 2871
03-04 1986 235 2221 67 369 436 141 2798
04-05 1878 567 2445 54 451 505 163 3113
05-06 1730 770 2500 56 374 430 135 3065

Average annual growth
00-06 .36 14.47 3.26 -4.31 3.21 2.14 3.54 3.1 1

Sourcc: calculated from MOA fertilizer consumption data. 2007
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(ii) The country imptirted 30,08% of ilie urea to meet its domestic dcrnaJid In 2005-06, 

Although the country has potential for the doniesiic production of fertilizers, the short 

supply o f gas is major constraint in the way o f existing planned production capacity 

augmentation in the industry. Petrobangla seems to be reluctant to supply the gas to this 

industry bccau.se it finds no incentive as tariff charged from the industry^ is not only lowest 

among other user categories but is also lower than the financial supply cost o f the gas. In 

the recent tarilTpetition. Petrobangla requested HIiRC for 42% increase in the gas price for 

fertilizer industry. The impact o f the 42% increase in the gas price for the industry is 

estimated about 15.63% escalation in the production cosi o f the fertilizers ( I able 3.12). 

f’enilizer industry in Bangladesh contend that the resulting increase in fertilizer prices 

would reduce earning and protltability of the fanners on the one hand and endanger the 

foods security and increase in the input cost for the food processing industries on the other 

hands, I lowever studies show that impact of increase in the cost o f production can be 

minimized through elllcient use o f inputs. !^or example, in India, upward revision pf the 

gas prices led to pay more attention on the energy efllciency techniques that promoted 

higher capacity utilization and efllciency. Whereas subsidy on coal in the country led more 

energy consumption per unit o f output.

Table 3.12: Impact of gus price increase in Fertilizer Production

Description Kxistin}* Rale Price of Electricity
Increase nf yas 42%
Gas Price ( I’k/MCIO 63.41 90 42%
Cost for gas as feedstock ( Tk/M.Ton) 2282.76 3240 4(}%
Other Cost ( Tk/ M.Ton) Constant price 3840 3840 54%
Total generation Cost including IPP 
(fk /M .fo n )

6122.76 7080 100%

% increase in generation cost per 
M.'i'on

15.63%

Source; Petrobangla

(iii) Keeping in view of the growing deniiind in the country government is paying 

higher prices to the international feililizer companies for importing the fertilizers. 

Another alternative to import the costlicr substitute fuels/inputs for the domestic fertilizer 

industry is no way preferable. Only viable option is to enhance the domestic supply of

Page 78

Dhaka University Institutional Repository



gas for the indusiry and it can be achieved by reforming and rationalizing the gas price 

tor the industry.

3 .9  G as pricc issue for  cap tive  p o n e r  p lan ts  in B anglad esh

rarrif charged from captivc power plants arc relatively lilgher than power generating units

supplying to the grid, but it is much lower than the other non-bulk categories of the users. 

Tarifl'of captive power plants remain unrevised since 2005. Since captive power plant are 

used by big industries and. keeping in view the prices o f alternative fuels, further upward 

revision of the gas price for this category of consumers is justified.

3 .10  Cras price  issue for  industr ia l users in B angladesh

Bangladesh also subsidizes the gas for its industrial users in comparison to its neighboring 

countries. Average tarilT charged to industrial users is 148.10 taka/mcf is the highest among 

the other categories o f users, Price o f this segment is also not revised since la,st four years. 

i*elrobangla petition to BiiRC admitted that industrial users pay a taritT above the financial 

cost o f supply and they along with commercial and tea estate provide approximately Tk3.3 

per mef o f Unancial subsidy to other sectors. Keeping in view o f prices o f alternative I'uel 

and huge demand for gas in this scctor increase in price would not attract much criticism.

3.11 G as price issue for D om estic  users in B anglad esh
It has been established fact that use o f clean fuels has positive association with the

enhanced inci>me for low-income households and reduction in poverty. Bangladesh has 

also linked its clean fuel program with the MDGs, which requires the expansion o f clean 

fuels in rural areas. As per the Petrobangla’s petition to BCRC in 2008 prices o f gas for 

domestic use is not much subsidized in comparison to bulk consumers and gas price is 

fixed above the Unancial cost o f supply. Keeping in view the priccs o f alternative fuels and
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analysis on consumers’ W I P the price may be slightly revised. However, for this category 

o f consumers, supply o f metered gas is more important in order to chcek the incnicieni use 

o f gas.

3.12 Pricing issue of cumnicrcial users

A small proportion (less than 1%) o f gas is demanded by the commercial consumers, 

(iiven the limited commereial scope and unreeogni/ed consumers scattered in urban and 

semi urban areas much rcsistanec would not eomc as the price o f  gas gels increased. 

Interestingly, consumers in the category pay higher priccs than bulk consumers. Demand 

from this category o f consumers Is growing faster but Pctrobangla is unable to supply the 

requisite gas due to prior commitment with other categories o f consumers. Under supply of 

the gas to commercial consumers leaves no options for them iind thus they procure gas 

from the private suppliers.

3.13 W illingness to pay (W TP)

"I1>e W 1 P concept generally refers to the economic value o f a good to a person (or a 

household) under given conditions. Net economic benetlts o f improved gas services, in 

simple terms, are estimated as (he difference between the consumers* maximum W1 P for 

better services and the actual cost o f services. WilMngness-to-pay values provide crucial 

information for assessing economic viability price changc. setting atTordable tariffs, 

evaluating policy alternatives, assessing tlnancial sustainability, as well as designing socially 

equitable subsidies.

3.14 The opportunity costs of gas at household level

When households use gas. they have to forgo the costs (actual and imputed) o f the former or 

alternative fuel. For (he shake of placing the perspective o f opportunity cost o f gas prices on
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right footing, one needs to know the costs of the fuels that are being displaced by gas. In a 

study by Dr. Abdul liayes (2006) sample households were asked to report about the costs o f 

energy used for eooklng and other purposes in the absence of natural gas. fhey were asked to 

reveal the cost figures for alternative fuels (e.g. firewood, ken)sene, rice husks, jute sticks, 

etc.) for the same kind o f activities. I'roni the sample data, it was found that the average cost 

o f cooking and other activities., was 1’k.741/month. For the poor ;uid lower Incomc groups, 

the average amount was around Tk.fi 10.00 compared to Tk.X70.00/month for (he middle and 

the rich income groups. Since the fixed price for gas is Tk.400.00/month/double burner, it 

can be noticed that, for all sample households, the cost o f gas stands at about 54% o f 

alternative fuel costs. Further, for the poor and lower income groups. It stands at about 66% 

but, for the middle and rich income groups only about 46%.

Across the incomc groups, the opportunity costs o f gas use are much lower for high and 

middle-ineome groups than that for the poor and the lower income groups. Survey also 

concluded that, availability o f  gas had generated savings and comfort for gas consuming 

households, more for the rich than for the poor segment o f the society. The notional figures 

show that the rich and middle-ineome groups, on an average, save I'k.270.00/month while 

similar figure for low income households is Tk.200.00, During the survey majority o f 

households (71%) responded that gas is less expensive in comparison to other categories of 

fuels. The additional benefits from the use o f gas sueh as low pollution are additional.

3.15 HouscliokI incomc and the cost o f  gas

From the same .survey results it was found that the cost of gas is 2% of liou.seholds’ income

for the poor on the assumption that 3 households share one burner. Hut if the whole bill is 

paid hy the household, the share shots up to roughly 7% o f households’ income. For the 

lower income group and under the assumption that 2 household share one burner, the cost of
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gas comcs to be 3% of houseliolds’ income but rises to 5% when the household has to pay 

the total bill.

3.16 The M aximum Willingness lo Pay (WTP)

Ihe users were asked "how much would you he willing to pay for gas before it is

disconnected due to acute scarcity?” Ihe maximum amount cited could be taken as a proxy 

for the willingness to pay and the true scarcity value o f the gas supplied at household level. 

The average for the whole sample was Tk 655.00/month, which is more than 60% higher 

compared to present level price of Tk .400.00/mo nth. There seems to he n(» signitlcant 

ditTcrence amongst the various income groups as tar as the maximum price for gas is 

concerned.

When users were asked about their opinion regarding maximum willingness to pay for 

avoiding a disconnection the response was, on an average, Tk.790/month. It should be noted 

that, for non-metered households, the average amount was Tk. 655. It appears that the 

metered households arc willing to pay roughly 1.5 times more than non-metered households.

3.17 Socio-Economic Impact relating to gas demand, supply and price;

A 7 to 10 percent increase in gas demand for fertili.ser, 10 to 13 perccnt growth in Natural 

Cjas {NCi) fuelled power generation, industrial growth in excess o f 7 percent requiring equal 

percentage rise NCi demand, and on assumptions that the gaiwth o f N(} demand was to 

exceed the growth in (IDP. The projected demands made in all the l*‘ive Year Plans, the 

ADB. NRP and Pciro/yanf’hi as regards gas reserves and pointed out that such projections 

were always based on the underlying assumption that the gas reserves would be exhausted by 

the end of a particular year. Such demand was projected as either peak or average demands 

and had always been above the actual level demands by a wide margin.

These projections had never considered that the reserves are always augmented by
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continuous exploration and appraisal, and had no bearing on the abih'ly o f the countr\- to 

grow economically. A major lapse in the philosophy o f the national planning was (hat too 

mueli emphasis had been attached to the growth of GDP through industrialisation. The 

growth potentials and produeiivity o f agriculture sector is yet to be exploited fully, and CiDP 

can be raised signillcantly by making the sector more productive through technological, 

managerial and linancial support. The consumption o f electric power in the agriculture sector 

ranges from 1.5 to 2 percent o f  the total consumption, and this level had remained static as a 

percentage of the total consumption. The electricity demand for agriculture was a managed 

load, did not clash with the peak demand, and the demand for gas in the industrial scetor had 

little correspondence with the demand for electricity.

Industrial sector requires gas only for raising stream or for some very specific purposes: not 

all industries require stream or require to use gas. Chemical process plants in Bangladesh 

normally generate their own electric power because o f reliability and economy. Based on per 

unit total capital investment electric power requirement for manufacturing sectors such as 

textile, jute and garments is even less compared to proccss industries. Approximately 41 

percent o f the total electricity is consumed by the industrial scetor which accounts for 950 

MW of generation capacity at 60 percent plant factor and 62 percent overall system 

efficiency. I'aking Into consideration the past trend and pacc o f industrialization in 

Bangladesh, an additional 11)00 MW of generation capacity requiring an additional demand 

o f 150 MMSCI'l) of natural gas will be more than adequate for the industry .sector. The 

industrial demand for gas for stream generation, captive power and miscellaneous uses is not 

expected to be significant, and that direct demand for gas will make no dent on the total gas 

demand even if the sector grows by 100 pcreent in terms of electricity consumption.
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Tlie study o f Professor Quadcr (CPD) reveals thal current pace of'developmenl in ihe power 

and fertiliser sectors, by year 2012. 3000 MW of electric pt)wer and one 500,000 ton per year 

urea plant will be added to the existing capacity. This would require an additional 500 

MMSCKD gas for power and 50 MMSC'I'D for urea. Other users are not expected to 

experience any mentionable yrowth in demand which would mean that any sudden gn>wth in 

gas demand was unlikely. 1 le expected an increase in the consumption o f gas for purposes o f 

domestic use. but he thought that the rate o f increase will not be exceptional so as to alTect 

the gas demand drastically since the number o f large population centres such as Dhaka and 

Chittagong was not many in the country.

The pricing of gas or o f any naturally occurring resource had always been a debatable issue. 

In most cases actual cost of production had no bearing on the sale price, and in Bangladesh, 

concepts such as ‘economic pricc’, ‘opportunity cost’ etc. had been taken recourse to whilst 

fixing the price o f gas without taking into consideration the actual cost o f production. If gas 

price is raised, that will lead to Increase in production cost but for many sectors these would 

be insigni(leant. For power and fertiliser sectors, in case o f 100 percent increase in gas price, 

the resultant increase in the cost o f  production would be in the range of 26 per cent to 29 per 

cent, while that for the jute or textile it would be less than 2 percent.

For the domestic consumers of gas. the increase will be proportional to the rise in price, but it 

would not have a slgnillcant clTect on total household expense, and it would be of the order 

o f 3 per cent to 6 per cent for a family spending I’k. 5000/- per month. In addition, if  the gas 

price is raised, the industries would make an effort to be more energy efficient and 

productive. The fertiliser and power sectors have a lot o f opportunity to reduce cost of 

production by improving plant-on-streani factor, better maintenance and efficiency in use of 

gas.
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4. D ISCU SSIO N  W ITH S T A K E H O L D E R  GROUPS  

rKTROBANGLA AND (J k O lT  C OMPANIKS

Extensive discussions were held wiUi Petrobangla and group companies. The onieials of 

Petrobangla and group companies expressed ihcir views in favor o f increasing I he gas price. 

Their main argument is thau in eurrenl pricing policy, there is no priee set for gas itself as a 

natural resource. In current pricing, a portion ofoperational cost ts taken from the consumers. 

The argument is that, if gas price is increased, the increased income may he used to upgrade 

the distribution infrastrueture o f Petrobangla and group companies. Also, this income can be

u.sed as investment for enhancing ihe production capacity as well as for further gas 

exploration. Moreover, rationalized gas price may attract new foreign investors to invest in 

the gas sector for furihcr exploration and production of gas. Also, a comparison of gas prices 

with other countries (including neighboring) o f Bangladesh is cited in favor o f increase in ga.s 

price.

lliey  also argued that national gas producing companies and transmission <& distribution 

companies must gel their required revenue from their main product ‘gas’. If priccs o f  gas 

determined by their economic value considering the supply chains required revenue then 

economic use o f gas can be ensured by the users. This will ultimately effect the economic 

growth o f the nation.

» a n ( ; l a i ) e s h  e n e r c y  r i :<:;l il a t o r y  c o m m i s s i o n  (h k r c )

BKRC is not mandated to regulate the upstream activities o f Petrobangla. 1'he Commission 

only regulates the downstream activities of Petrobangla and llnally fi\-up the end user priee 

o f gas. So if commission satisfies justification of price increase according to the mctliodology 

specified by the regulator than BERC arrange public hearing with the participation o f the 

stakeholders, fhe petitit)n used to make on behalf o f Petrobangla subsidiaries and consisted
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of a summary o f forecasted costs for each part o f the gas value ehain (i.e. exploration and 

priKjuclion. transmission, distribution and marketing) and an annual revenue requirctnenl for 

the next 12 months based on forecast costs. At this moment all the stakeholders, particularly 

the major consumer groups, opposed the proposal for a raise In gas prices on fear o f far- 

reaching adverse impacts on their business and cconomy. But tiowever BfiRC suggested 

Pclrobangla to pursue with the government to reduce some tax so that tarifl' can be 

rescheduled without increase the end user price.

C ENTRK FOR l»OLIC Y DIAUXJI K (( PI)) - BANGLADESH

During discussion with the member ofCIMX expressed opinion that price o f  gas should be 

reformed. Its domestic price is much less than its domestic value. Cias as a natural resource 

has commercial value and its price should rellect this value. Further, the existing level o f gas 

production is not sulllcient enough to meet country's increased demand of gas. Higher 

degree of attention should be placed on exploration o f natural gas. CPU emphasized on the 

need to quickly formulate policies to generate fund for meeting the expenses o f exploring 

new gas fields to cope with the mounting demand across the country, fhcy also emphasized 

on the need lo implcmeni an awareness campaign for building a broad-based support of 

consumers in favor o f rationalizing the gas price. The government sht>uld immediately 

develop a strategy for making realistic assessment o f the availability of gas and its intelligent 

use in the country’s economic development.

CONSUMERS ASSOCIATION OK BANGLADESH (CAB>

Hiey suggested that some increase in gas prices may be considered only if gas companies 

address other priority issues such as assessment o f  present and potential gas reserves, through 

re.search on supply-demand scenario, country’s own exploration efforts and the role of 

Petrobangla.
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BANGLADESH CN(; FILLING STAI ION & CONVKRSION W ORKSHOP 
OW NERS ASSOC IATION

ITiis stakcholdt-T is also primarily not willing to support ihc gas pricc increase or adjusl gas 

price. According to them, ihe business o f members o f association is not going well these 

days. Due to continuous load shedding and lack of adequate ga.s supply pressure, their 

business is sulVering. Along with it, a high amount o f security money that is to be deposited 

against each station is a matter o f eoneern for them. In their opinion, if the pricc ol' gas is 

incrca.sed. retail pricc ot'CNCl also should be increa.sed correspondingly. However, they arc 

aware that increase in the price o f CNCi will decrease the gap between priccs o f C'NG and 

diesel, which will work against popularization of CNG vehicles. Another issue was raised 

about the new gas connections for C’NG stations that are being denied these days. Because of 

this, the establishment o f new gas station in Dhaka has become impossible. At the sajne lime, 

there are issues like hassles faced by C’NG suppliers while dealing with various departments 

of the government. 1 lowever in the end o f the discussion, they also hinted that they arc ready 

to pay higher price but the gas supply authorities should guarantee for quality supply o f gas. 

HODSEHOLI) C ONSIIMKR

Di.scussion held with the president o f the housing society, Mohanagar project of Ha.stern 

housing with prescncc o f some members. They opined that the householder is ready to pay 

more prices even double o f the present rate but the gas supply authority should guarantee 

quality supply o f gas. Study reveals from this discussion at this moment gas pricc Is very 

much cheaper than alternative fuel {Kerosene, Tumace oil etc.) o f the household, even the 

bottle gas (l.iquedcd Natural Gas -  LNG) is costlier than the present pipeline gas price.
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5. Issues discussed with stakeholders
For All

^  Yuur views of the gas sector and its development?

Whai about the prices o f  gas? 

jr What is your stmid it'there is a proposal o f increase in gas price?

^  H'there should be no increase in the prices ofgas. why?

> Is it advisable to increase the gas prices only ufler Pctrobangla and group companies 

improve their performance and deliver the quality services?

^  If not the increase in gas prices, wliat can be other resources o f investment in the gas 

sector?

>  Price rise may lead to efficient use ofgas - what do you say?

For Industry

'r Besides power and fertili/er industry which other industries are consuming the gas 

heavily?

^  How the reforms and gas price increase will impact these industries?

> In case o f shortage o f domestic gas, are these industries ready t(t pay the import price of 

gas if government supplies the gas through impt)rts?

1 low efficient is the usage o f gas in industry ?

Far commercial uscr\

Do you use substantial gas in your commercial activities?

V Do you know that gas prices in Bangladesh are low compared to international prices?

> Will you pay high pricc if scrvice quality is improved?
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For household mers/Consumer Association

>  Your views on gas as a household fuel?

r  Is ihc gas available to all households tn Uaiigladesh?

>  Who supplies?

>  What about priccs?

>  What about service delivery?

>  What about increase in gas prices?

^  1 r not. why?
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6.Representatives of the stakeholders discussed for the study

6.1 IV trobangia  G ro u p

r- Mr. Alaul I laquc Mollah. IJirector {Kinajicc). IV'trobangla 

0'  Mr. Md. Ahdul Khalcquc. (icncral Manager (Accounts), Pelrobangla 

A Mr. Md. Rallqul Alam. General Manager (Financc), Bangladesh Gas Itcls C'nmpany 

Limited (l3(iFCl.)

> Mr. Chowdhur> Mohammad All /innah. IJGM (F&A), Bakhrabad Gas Systems Limited 

([KiSL)

A Mr. Md. Mijanur Raliman. Deputy General Manager, Bangladesh I^etroleiim [--xploration 

and Production Company limited (Bapex)

> Mr. Md. Tariqul Islam, Deputy General Maiiager(Kinance). Bangladesh Petroleum 

Kxploration ;ind Production Company limited (Bapex)

> Mr. Monir Jlossaln, Manager (Accounts). SGFL 

^  Mr. Md. Abu Jalar, Manager (Revenue). KGDCL

> Mr. Md. Anisul Ilaque. Deputy Manager (FMD), Petrobangla

6.2 Bangladesh Energy Regulatory Commission

A Mr. Md. Muklesur Rahman. Member

6.3 Consumers Association

^  Mr. Shaflul Islam (kamal). President and C’hairman of Bangladesh CNG Filling station & 

Conversion Workshop Owners Association and Navana Ciroup 

A I’rofessor Badrul Alam. I:nergy Hxpert
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6.4 Household ii!»ers

> Mr. Mohammad Dllah. President. Mohanayar Housing I’rojcct, Rampura. Dhaka

6.5 CominerciHl Users

'r Mr. 1‘kram Ahmed. I’residcnt Owners Assticiallon ot’Resturant and Fastl'ood. ComiHa

> Mr. Abu Ajmal Paltan. BSCIC, Comilla

> Mr. Dr. l akruz/aman. Loly l*harma. BSC 1C. Urahmanbaria
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7. Conclusion:

AlWr evaluating naiional and international situation it is to be mentioned here that cost o f natural 

gas should be ihe minimum of its economic value i.c,. cost up to the extraction. The standard of 

cost o f natural gas can be considered as per calculation of a national production company 

(BGFCL) which is shown in Annexurc -(i.

itased on the cost oi'gas. its pricing should be determined as per National (ias Pricing Policy. I’o 

modify the National Gas Pricing Policy there are some options can be considered,

O p tion . 1.

following the pricing practice o f Pakisltin. liJangladesh can adopt the standard price o f natural 

gas which directly related to Ihe alternative fuel oil. For all gas pricing, a Rel’erence Crude Price 

(RCP) equal to the C&l' price o f a basket of Arabian/Persian Gulf Crude Oils imported in 

Bangladesh during the first six months period o f the seven months period immediately preceding 

the relevant price notification period (Import Basket) as published in an internationally 

recognized publication acceptable lo the parties will be used. C&F price will be arrived at on the 

basis o f FOB price o f imported crude oils into Bangladesh plus freight which is deemed 

chartered rate, fhe formula is - 

P g = l 'm * n / / C f

Where Hs is the Gas Price in IISD per MMBHJ

I*m is the Applicable Marker Pricc in IISIJ per barrel determined as follows:

When RCP is uput USD 20/barrel. Pm equals RCP;

When RCP is higher than USD 20/barrel and not over USD .10/barrel,
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4 <;S3 0 ;

l*m equals 20 plus 50% o f the incrciTH-'nta! RC’I* above USD 20/barrcl:

When KC’P is higher than l JSD30/bairel and not over USD 40/barrel.

I*m equals 25 plus 30% ol'thc incremental RC’I’ above USD 30/bairel;

When RCP is higher than USD 40/barret and not over USD 70/barrel,

1*m equals 2S plus 20% of the iuereniental RC'I‘ above USD 40/barrel;

Wlien RC'I’ Is higher than USD 70/barrel and not over USD 100/barrel, 

l*m equals 34 plus 10% ofthe incremental RC’I’ above USD 70/barrel

The KC’I‘ ceiling o f USD 100/barrel would be reviewed aHer every live years or as and when the 

pricing dynamics sign ill cant ly change in the international market.

In Pakistan l)z is the zonal index which shall have the value o f 67.5% for Zone IN; 72.5% for 

Zone II. 77.5% for Zone I /Zone () {Oll'shore shallow) and 82.5% for Zone O (OtTshore deep & 

ultra deep). But in Bangladesh, whole Bangladesh can be considered only one Zone and the 

value should be the 75% of IISFO,

With this price the transmission and distribution margin and Government royalties have to add to 

reach ihe end user priec.

Considering above government can decide where subsidy is necessary for national economic 

development, (lovernmeiit subsidy should be up to that extent where weighted average end user 

price will not be below the economic value ofthe  gas or cost o f  ga.s as a commodity Itself, 

O ntion  2.

fhc end use price Is fixed on the basis o f following formula:

Retail price o f gas = ('ost o f Cias^ transmission and distribution cost ) Supplementary 

Duty (SD) + Value added tax (VA'f)
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Where.

>  Cost o f  Gas : Production Sharing Contract (PSC) Gas =  75-93%  o f  I ISI’O

•  Petrobangla (State owned com panies gas) =  7%  oFl LSI O

>  I & I) C o s t : r  & D operating cost + Return on revcniie(ROK)( 15%  on net asset)

>  SD; I 'ixed chargc based on volume o f  gas entered into the network;

o{currently ‘I'k33.30 per thousand cubic le d  -  r c i ')

> V A*l': 15% o f total cost o f gas so!d/handicd

The under mentioned matters have to consider during fixation o f gas prices:

(i) Gas purchasc/production price will be determined with future investment by linking it 

with the value of Singapciro USKO according to guidelines regarding the pricc llxation of 

produced gas by International Oil Company (IOC's).

(ii) Supplementary duty will be determined on the basis o f Volumetric Mcasuremeni of 

marketed gas.

(lii) The gas price will be reviewed at every month by following proper formula and after six 

months it will be rc-Hxed. But at the monthly review if the price o f next month 

increase/decrease more than 10% than the previous month then it will be rc-flxed at 

before tixed time.

(iv)lf necessity of gas supply arises at the reduced price to any special customer class then 

government could give it to that customer by arranging for it in the budget.

If the price o f gas goes to beyond "anns length irajisaction" of the end user ihcn (.iovemment can 

consider to reduce its royalty o f taxes to make it convenient to the end user. So (hat economy 

will not be burdensome for Hxing the gas price.
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Above all. thtiiigh price of natural gas is very much low in Uangladesh in comparison with other 

coumrics, yet it is true llial Government hais to buy it in higher prices from KK”s operating tn 

Bangladesh. As a result governnieni has to give huge quantity o f subsidy to make up it with 

present end user price and time to time government has to increase the price o f natural gas to 

minimize the delkit. These obviously play the negative role in the gas hased economy. I'hese 

price hike ultimately hamper the daily life o f the people.

On the other hand, if  government llx up the prices o f natural gas with its economic value with 

little modification o f National Hticrgy Policy for optinnun use o f its resources, then government 

can avoid unncccssitry price hike o f the energy specially natural gas. field study reveals that if 

Bangladesh use its expertise national company to explore and produce the natural gas from its 

proved and probable proved reserve with the help o f hiring expert from international market then 

it is possible to avoid purchase gas in higher price from IOC's. Which obviously can reduce the 

uncertainty arise in the ceonomy.
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Opiion 3: fStronelv recommctlcO for Pain’ladcsh)

End-user price

Cost o f  Exploration 
and production cost 
+ l5%R()Ron 
Fixed AiSiCt + 
SD/VAT & IT

Transmission Cost + 
Fund for Future 
Investm ent for 
Transmission Chain + 
ROR 15% on Fixed 
asse t of Transmission 
Chain + VAT&IT

Distribution Cost + 
Provision of fund for 
fu ture investm ent of 
distribution chain + 
ROR 15% on Fixed 
asse t of +VAT & IT

I lit: above fbrmula will be based on as tbilows:

i- Proptiscd Sl>& Val will be 40% o f  cnd-uscr pricc instead o f  55% at present.

A Government can I1\-up royally 5Vo o f  end user price as per decision o f  the parliamentarj

eommittee.

X W ellhead price wilt be fixed by CiOB and downstream tarin 'w ill be llxed by Bl-RC.

'I  VAT in each level o f  supply chain instead o f  present system o f  paying altogether at production 

level,

<1 Wellhe;id price fixing considerations : 

o  exploration risk; 

o  finding cost

o  appraisal and developmcnl cost; 

o  cost o f operation;

o  rcsourcc value, depletion premium, operating margin and alt other Ia\ :  

o  re-llxation o f  pricc at intervals 

A No Kulisidi/.ed price but subsidy fmm (jovem m ent to specifle category;

4> Market related consumers price will be achieved phase 7-10 years;

A 15% KOR for each level o f supply chain;

4- Provision for “Fund for future investment" for each supply chain;
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4. W ellhead priccs will vary from company to company depending ofi ilicir actual cost o f  main 

prtidiict;

^  l>ircct subsidy from Ciovcmmenl budgcl to particular scctor instead o f  existing cross/hiddcn 

subsidy;

^  IJniromi selling* price for all categories:

^  C onfonnity o f  price with economic price/alternative fuel price.

Bencflcial P.conomic Impacts

A commercial gas laritT lined up with international energy prices will have the Ibllowinti 

bene tits:

^  With a gas sales o f 7(K)PJ per year at a current pricc of USD l.6niillion per P.I, a

quadnipling of the average wholesale priee to DSD 6 million per PJ, equivalent to a price 

increase o f USD 4.5 billion, will have a 4.5% overall impact on the nominal gross 

domestic product (CiDP). If this was spread over five years the annual impact would be 

equivalent to 1% per year, which is relatively small.

V Cias prices increases will be inllation adjusted so that tariff gains are not wiped out by

intlation.

^  Higher revenues for natural, which is a valuable resource, will reduce debt and improve

the cash How of Petrobangla and the govemmeni as well as their credibility amongst 

international banks and donors.

t' This revenue will be generated by the users, which have had the benefit o f  low cost gas

during the past forty years and can be invested for those sectors, which did not have 

access to natural gas and who had to pay for more expensive alternatives, sucli as diesel 

fuel (e.g. the famiers in the western part o f Bangladesh at large).

^  Higher gas prices will lead to increased ctTicicncy and gas utilization throughout all

industry sectors and reduce wasteful energy eonsumplion. It is assumed that a 

modernization o f the gas consuming processes can achieve a better utilization o f 200%
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and a reduction oCgas demand per GDP by 50%. I'his relationship is hypothetical at the 

moment and will need to be substantiated in theory and practice.

Higher plant efficiency will require more sophisticated operations and maintenance 

procedures and will increase the demand lor better educated labour.

Higher gas prices will lead to the development o f alternative industries, e.g, coni fired 

power generation, renewable energy, importing o f fertilizer

The higher energy prices will have less impact on sectors, where the energy cost is only a 

small fraction ofthe entire business.

[•nergy intensive industries like power generation, fertilizer production and C’Nfj wilt 

have a need to minimize their gas consumption.

The increased efficiency will reduce the gas demand by that proportion. l or example, if 

the overall elTieiency was improved from say 25% to 50%. gas demand will be halved. If 

the gas demand was halved due to efTiciency improvement, the e.\isting gas reserves will 

last twice as long, and exploration and production investments could be halved as well.

Higher electricity prices will also lead to reduced demand and reduced losses in sub 

sectors, such as transmission, distribution and utilization.
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Ministry of Petroleum & Natural Gas 
Government of India 
Shastri Bhavan 
NEW DELHI

2 September 2CX)6

CT<glr^<l

Kind attn; Shfmaninder Sinah. Director (E (I 6t EC)

Sub: Guidelines for approving gas price formulae
Ref: Your letter no. 0-19025 / 86 / 06 - ONGDV dtd, 11 August 2006

Dear Sir, .

We thank you for your letter inyiting comments on the subject.

We would like to emphasize that Natural Gas found in India should be 
considered as a national resource. It should, therefore, be made available to 
domestic industry to promote national development. In addition, the pricing 
formula should be such that domestic user industry is competitive against 
imported products. Here, cognizance must be taken of Government policy to 
remove protection to domestic industry from imports. Government has t)wn 
steadily reducing import duties, with the stated end point being Asean levels. 
Further, Government has signed several Free Trade Agreements that have 
reduced duties to even lower Levels from specified countries. Government is 
negotiating several more FTAs, especially with gas rich regions such as the 
Gulf Cooperation Council and Asean. In these regions, natural gas is made 
available to domestic industry at lower rates of the order of $0.5 to 1.5 per 
million btu, with the specific intention of developing their domestic industry.

It is also well known that substantial investments made using gas as feedstock 
are grossly underutilized because of shortage of gas. For example, the Uran 
sector near Mumbai has investments worth about Rs. 40,000 crores set up on 
the basis that 16 million sm3 of gas would be available everyday from Bombay 
High. Actual availability is much lower at about 9.5 million scmd. Now that 
additional gas resources have been found in the country, these local 
industries should have the first right on them, so that their existing facilities 
can be fully utilized. This makes eminent economic sense.

fmlem Brylon SlviitmitKcWia SlJi fkxx.e Caiiim: Suue; HotKata-700 017. Ifct 22839395 Edwtl, kma k̂olWrtfiLnet
; Kuiun Compic*, Ml I4Q A Nclsion M»iic)uirt Chtnrtiii'bOO 029 23746320 icin.iiitlh/Nnlnrt

i i ' i  A  t i ™, ,  t  , , , i  M.u,!, ,  r « i  nf  N r w r n .  r m u i -
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Gas has multiple uses, each of v^ich competes in its own market. Products 
madn from gas have to be sold at prices acceptable to their customers. The 
ability of customers to pay is determined by their respective competitive 
situation. If gas is sold at prices that make the customer un-competitive, 
then he will discontinue operations, nnd stop purchases of gas.

Price fixation should be fair to both producers and users of the product. The 
producers should get reasonable return, and the users should be competitive 
at that price. From this perspective, the methodology adopted by the Tariff 
Advisory Commission for determining the Producer Pricc for ONGC and OlL'lT' 
appropriate: viz cost of production plus fair profit margin, such as 12% post 
tax return on net worth. A higher reasonable level may be considered to 
allow for the risk involved in exploration and development activities.

The price mechanism has to balance the requirements of buyers for fairness, 
and the sellers for market linkage. This could be achieved by setting floor 
and ceiling prices, such that the seller will make a fair margin at the floor 
price, and the buyer will make a fair margin at the ceiling price. If the price 
is set too high, new investments will be driven away to other countries that 
offer gas at lower prices.

The investments in gas production are targe. The downstream industries that 
use the gas have to be equally large. Gas pricing should be such that both are 
competitive over the long term. Large users provide the base load for the gas 
producer. They should get at the lower price band, which will be adequate 
for the gas producer to recover their major costs. Smaller users, for whom 
gas is not a feedstock or primary raw material, may be given at higher prices, 
which they can afford. Gas producers would be able to make more margin 
from these customers.

The committee has suggested various methodologies for determining a fair 
price. Unfortunately, none of them involve the customer’s perspective, even 
though there are clauses in the model PSC that do so. For example, article
21.6.1 requires the Contractor to sell gas "at arms leneth prices to the 
benefits of Parties to the Contract.” The phrase, "at arms length prices" 
requires prices to be determined by fair negotiations between customer and 
seller. The interest of the customer has to be taken into account. He will be 
interested in receiving gas at the lowest possible price.

Again, article 21.6 (cO mentions that gas ... "shall be value on the basis of 
competitive arms length sales in the region for similar sales under simitar 
conditions."
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This clause has brought in the concept of competition. It recognizes that the 
gas seller will have to compete with other gas sellers in the region.

This is a realistic assessment of how the situation will evolve in the next 2*3 
years. The number of suppliers of gas wrill increase, and gas will be sold 
against tenders floated by customers. Customers wnll buy from the supplier 
who quotes the lowest price. This price vfllt have to be accepted by the 
Government, so long as it can be seen to have been arrived at in a fair 
manner.

Our comments on the methodologies proposed are as follov«:

1. Linking to basket of freely traded fuels in international markets:

The underlying assumption is that gas is used only as a fuel. This is not 
valid for 30% of total usage in India, where gas is used as a feedstock, 
as in fertilizers and petrochemicals. About 37% of gas is used for power 
generation, where gas has to compete with coal. Bagasse is also used 
widely to generate power. Would coal and bagasse be Included in the 
basket of fuels under consideration?

2. Indexing on basis of imported LNG:

The conwrsion of natural gas into LNG involves heavy costs for 
liquefaction in the exporting country. Additional heavy costs are 
incurred for shipping in cryogenic tankers at *160deg.C, and then re
gasification at the receiving LNG terminal in the importing country. 
Not only these activities are capital Intensive but energy intensive for 
liquefaction and regasification. These three costly activities raise the 
cost of R*LNG to about 3 times that of ordinary natural gas. It is not 
proper to allow producers of ordinary gas to claim a premium for 
activities that they do not carry out.

The fact that import duty on LNG is just 5% is not important, as the 
duty burden is insignificant compared to the additional three expensive 
costs mentioned above.

Again, LNG is not available everywhere. Till now, India has signed only 
one contract for LNG import. Spot prices are erratic and cannot be a 
basis to determine prices for long term supplies of locally produced 
gas.
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Hence, indexation to LNG prices could give a total distorted picture 
unless it is with purchase price of LNG producer or wellhead price on 
long term basis. We would loose advantage of producing the products 
at competitfve price based on gas available in India

3 Indexing to prices determined in other competitive markets in the 
region and/or international exchanges;

The Middle East and Australia may be considered as competitive 
markets for gas that offer reasonable comparison. Both have several 
suppliers and buyers of gas. Australia even has a Competition 
Commission to ensure fair business practices.

These countries are especially relevant because they export the end 
products from gas such as ammonia, urea, fertilizers and 
petrochemicals to India. Indian producers can be competitive with 
these imports only if they get gas at similar prices. -

International exchanges for gas exist in USA and UK, but they are not 
comparable, as those are highly mature markets. There is no reference 
price in the European market, even though it is one of the largest in 
the world.

The Indian market is still evolving, and the players are learning the 
Issues.

The lead time for setting up large downstream units for usage of gas is 3 to 4 
years. Large gas flows are expected from the K-G basin by 2008*2009. 
Government should define clear cut policy guidelines on pricing and 
utilization of gas as soon as possible so that investment decisions can be 
taken.

In view of the fact that gas pricing from the new finds is an important matter, 
we v/ould like to make a presentation to Uie Committee. Please let us know 
the details of the meeting in due course.

Thanking you,

Yours faithfully,
_____________

D. P. MISRA 
Director General
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Ird  &  4th FLOORS. ORCHIO P I A ^  SUMCITY. StCTOR S4, GUHGAON'12> 002, tNUIA 
PHONE (91 124)4141360 FAX (9V124) 2aS9]20

31 August 2006

Ministry of Petroleum & Natural Gas
Shastri Bhavan,
Dr. Rajendra Prasad Marg,

New D eItii-110 001 
Fax No: 011 -  2338 3585

Kind Attn; Mr. Mahinder Singh, Director (E-li & 1C)
Sutiject: Committeo to formulate transparent Qutdalines for approving gas price

formula I basis for giving Government approval under the Production 

Sharing Contracts (PSCs)

D ear Sir.

This has reference to your letter regarding a  committee to formulate transparent 
guidelines for determining gas price formulae or price basis under Production Sharing 

Contracts. Please find enclosed our vievre on Ihe above subject. We would be happy to 
make a presentation and share our views on the subject witfi the committee.

GM - Commercial & Business Development

Dhaka University Institutional Repository



Calm view on oas price formula under the Production Sharing C ontracts fPSCs>

Cairn advocates and agrees that gas pricing In India should be on an arms-length free
market basis (as mentioned in the PSC's) for the benefits of parties to the contract and
Gol. We suggest the following points are considered while framing guidelines for gas
pricing.

1. G as Price -  A function of the comnwrclal term s

> In gas sales (^ » t  or term), there are various commercial terms of the contract and 
market forces wrtilch determines the price. They are gas volumes, delivery 
commitments, upside available, duration, linkage to benchmarks, fixed / variable 
prices, evacuation capabilities, crodit worthiness of the customers, TOP levels, credH 
period, demand -supply gaps, etc,

> The respective gas contract prices are thus a function of all of the above commercial 
terms of the contracts. Each of (he parlies involved (Buyers and Sellers) take a view 
on the above terms and depending on the individual Buyers and Sellers needs, they 
assign different weight age to these terms of the contracts and arrive at their 
respective acceptable prices v r f i id i  may be different from the perceived ‘market 
prices’,

> Further gas prices are linked in some ways to crude oil prices which is a  highly 
volatile and variable one. Thus the gas prices are not static but a dynamic variable 
and hence a gas price arrived at a  particular point of time nnay not always hold true 
for all the times In future.

2. Open Competitive Bidding p rocess fOCB)

> Cairn believes that companies should t>e free to sell gas to any "third partV  
customers through various means and not only restricted to OCB, OCB is one 
mechanisms available to ensure arms-lengith transaction but not necessarily the only 
one,

> Further OCB may or may not resuH In maximising the benefit to all parties 
(particulariy Gol), or determining a  fair and reasonable gas price. Examples can be
a. Lakshmi gas sales agreement of CB/OS-2 JV which achieved premium prices for 

its gas through limited tender process,
b. While some of the recent open tenders (ICB) for gas prices in India ended up In 

sub optimal prices / arrangements which ended up in litigation not benefiting tioth 
the Buyer and the Seller.

Thus the OCB process Itself is not a fool proof process and is exposed to risk.

3. G as contract prices determined through mutual negotiations
> Today in Gujarat and in other parts of India, there are a  number of examples of gas 

being sold at a  maritet determined price (without being routed through OCB) and 
there is no reason to doubl any of this transaction is not on arms-length basis.

> Many of the agreements in India are completed via buyer-seller negotiation, which is 
indeed how many gas sales transactions are conducted in many places around the 
world.
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> However this doesn‘1 mean thal the contract prices arrived are not market prices. As 
long 35 they have been arrived through a transparent process by unrelated 
Buyers and Sellers on arms length basis tt>en thoro should be no reason for 
Government to Intervene.

4. Government atmroval for Gas contract Prices
> However if the government believes otherwise, it can get involved in approving the 

terms of the gas sale purely for tho purpose of detenmination of profit petroleum 
purposes only and not for approving the temis of the gas sale contract.

> Again this should be by exception and not as rule, (,e. every gas sale agreement 
need not be approved by the Government. Government through PSC has the right to 
audit the contracts and this should be used as an exception (where it believes its 
interests are being compromisedj and not as routine

> Even when tho right is invoked the scrutiny of the contract should be done by experts 
in the fields (as others might not have the necessary qualifications and 
understanding of the markets).

> For the above cases evolving one standard formula (like linking to international 
benchmarks or LNG prices or domestic /  regional benchmarks) is not a good idea 
and is based on the concept of “one size fits all" approach. Rather the gas prices are 
complex issues and have to be determined on a case to case basis at that point of 
time and hence should be left to the experts on a  case lo case basis.

> If required the experts may use regional prices prevailing at that point of time as 
good indicator of v^at could be a marlcet price.

5. Applicability of auldelln»g for oas prlelrw
> A tree marltet with a numt>er of buyers and sellers who are free to make logical 

choices in a competitive environment, will often generate a fair and reasonable gas 
price. With the maturing gas markets in India, determination of free marltet prices on 
arms length basis between Buyers and Sellers vrauld be easier and faster and Cairn 
feels that the need to Govt to intervene will become lesser and lesser,

> However for the above process if the Government Intends to frame certain 
guidelines, then the guidelines should be applicable on a prospective basis

In summary.
> Gas contracts and prices are a function of many commercial terms
> OCB is not ttie only way to ensure "arms-length" transactions
> Gas contracts I prices achieved through mutual negotiations are also an arms-length 

transaction
> Government intervention through approval (or gas prices

1. Should be an exception rather than a rule
2. For the purpose of calculating profit petroleum only
3. Through experts in gas pricing only

> Guidelines for pricing to be applicable on prospective basis only.
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KlL/M KT/ULH/GP-0041 /06 
31'''August 2006

To
Sh. Manindcr Singh 
Director (E-K & tC)
Ministry of Pelroleuni & Natural Gas.
Shasiri Bhawan,
New Dellii.

Subject: Committee to formulate transparent guidelines for approving gas
price formula/basts for giving Government approval under Production 
Shaiirig Contracts (P SC s)

Sir.

This is with reference to your letter dated 11‘“ August 2006, regarding 

constitution of Committee to formulate transparent guidelines for approving 
gas price formula/basts. W e thank you for inviting our comments on the same 

and submit our views as under.

Background

' 'J 'f 1 India's hydrocarbon sector is highly resource constrained and India has 

to depend heavily on imports lo meet its hydrocarbon needs. India's gas 

>^®servcs is just 1% of global gas reserves, and share of natural gas in 

India's energy basket ts less than 8% compared to global average of 
24% ,

2. Exploration of hydrocarbons is a risky business and involves m assive 

scale of investments.

3. To stimulate domestic exploration efforts in search of hydrocarbons,

Govt of India successfully implemented the New Exploration and 

Licensing Policy (N ELP).

4. N ELP  has borne fruits with significant gas discoveries by Reliance,

O N G C, G S P C , Caim  and ottier contractors.

Tel. : 011-30420125 fox 011*30420128 E mail ■ r^p_sharmo®iril com Webiite^; www ril.coiTi
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5. Contractors are now in the process of developing these discoveries to 
bring the production from the f«lds to the nnarket. These efforts would 
result in significant increase in domestic availability of natural gas and 
would go a long way in securing India's energy needs

6. Pricing of natural gas would play an important role In developing the gas 
markets in India. Price of gas should be such that rt balances the needs 
of buyer as well as the seller i.e. it should be economical for the buyer to 
use gas over its alternatives and for the seller the price should reflect the 
value of gas to keep him in business of exploring, developing, producing 
and marketing tt.

7. The history of gas prices in the United Stales bears testimony to the 
above principle. Gas supply in the US dropped significantly when gas 
prices were kept artificially low (1970s) and then gas demand fell 
drastically when gas prices were kept artificially high in eariy 80s.

Principles for pricing of natural gas

8. In a free market, the price of any product, which is freely available and 
tradable, should fc>e determined by market dynamics i.e. forces of demand 
and supply. Gas markets in the US, for example, have reached this stage 
through wide transportation infrastructure and hence gas prices are 
determined by demand supply dynamics. It may be noted here that even 
though gas prices are market determined it still moves in tandem with oil 
price as gas demand supply dynamics are also related to price of oil.

9. tn absence of developed gas mari<ets. to reflect the true value of gas for 
bolh seller and the buyer, the price of gas should be linked to crude oil,
This has been the most widely used and accepted basis for price 
detemnrnation of gas and examples include pricing of LNG, gas prices in 
Europe etc.

10. Even in India, the Government through its pricing order in 1997 had 
linked price of gas to an increasing proportion of international price of a 
basket of fuel oils, to gradually reach 100% fuel oil parity by 2002,

ontm uation ShetH Reliance
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11. Kelkar and T L Sankar committee set up by the Government in the past 
have recommended alternate fuel parity as the gas price to promote 
optimal inter-fuel substitution and promote efficient energy use

12. Current LNG import in India by PLL was also based on linkage with JCC  
{Japanese Crude Cocktail). It v«ll again be linked witti JC C  when the 
current fixed price tenure ends in December 2008.

13. Gas produced in Irxfia by Joint Ventures like Cairn (Laksmi/Gauri fiekis),
Cairn Videocon (Rawa fields), Panna Mukta & Tapti (before price ceiling 
issues) is also being sold based on linkage with high sulphur/ low sulphur 
fuel oils.

PSC provisions

14. It must be noted that the PSC provisions enclosed in the f^AOPNG letter 
are provisions with regard to NELP V, v̂ rtiich are different from the NELP I 
“  IV PSCs to some extent.

15. Nevertheless, the key provisions with regard to valuation of gas under the
PSC are as follows;

“21.6.2 Notwithstanding the provision of Articte 21.6.1, Natural Gas 
produced from tfte Contract Area shall be valued for the purposes of 
this Contract as follows :

(a) Gas which is used as per Article 21.2 or flared with the approval of 
the Government or re-inJected or sold to the Government pursuant to 
Article 21.4.5 shall be ascht>ed a zero value;
(b) Gas which is sold to the Government or any other Government 
nominee
shall be valued on the terms and conditions actually obtained including 
pricing fonnula arnt delivery; and
(c) Gas which is sold or disposed of otherwise than in accordance with 
paragraph (a) or (b) shall be valued on the basis of competitive arms 
length sales in the region for similar sales under similar conditions.

21.7 The formula or basis on which the prices shall be determined 
pursuant to Article 21.6 shall be approved by the Government prior to 
the safe of Natural Gas to the consumer&^uyers, within sixty {60}
Business Days from the receipt of proposal or from the date of receipt of 
clarirtcation/additional information, where asked for by the Government.
For granting. this approval, Government shaft take into arcownf the 
prevailing poficy, if any. on pricing ofNaturaf Gas including any linkages

_  .

jontinuation She«t R eliance
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with /rac7etrfic/t/;d fucfs. and it may dofegatc or a s ^ n  this function to a 
mguiatoiy auttnjrity as and wfien suctt an authority is in existence and in 
place.”

16. The essence of the above clause 21.62 is that the gas sold by the 
Contractor, other than that used for internal consumption/ flared or sold to 
Governn^ent nominee, shall be valued for llwj purposes of P SC , on the 
basis of competitive arms length sales in the region for similar sales 
under similar conditions and that of 21.7 is that price formula or basis on 
which sale prices are to be detemnined shall be approved by the 
Go\«rnment prior to the sale of gas.

17. The P SC  clearly differentiates between valuation of gas and sale of gas 
as reflected in Article 21.6.2 (c) and Article 21.7 respectively. For the 
purposes of valuation of gas ur>der Artidc 21.6.2 (c). gas has to be 
valued as “competittve arms length sale". However, the price formulae or 
basis on which prices are to t>e determined cannot be different {higher or 
lower) than the pnce at which the Contractor sells gas. as it would be 
dethnnental to proftt share of either the Contractor or Itie Government.

18. Article 21.7 provides that the Government, white granting the approval to
formula or basis on whK t̂i pnces are to be determined, shall take into 

account any prevailing policy on pricing of g% . >
19. Once the policy contemplated by Article 21.7 has been formulated, the 

Government would need to take this policy into account while approving 
the formula or basis on which prices are to be determined under Artk;le
21.7 of the P SC . A s provided under the P S C . the Contractor should be 
allowed the freedom to arrive at a mgotiated market determined price. If 

the Government considers that such r>egotiated price is in conformance 
with the phnaples laid down by the Policy the Government in its normal 

course t>e expected to grant its approval for such price which shall then 
be used for calculation of cost and profit share under the P S C .

20. The principles of valuation as prescribed in Article 21.62 are not to be 

applied if the gas price at which Contractor has committed sales to 

consumers/ buyers has already received the Government's approval 
under Article 21.7.

-4-

Dhaka University Institutional Repository



21. The policy formulated by the committee should be applicable to all gas 
produced from NELP blocks.

Competitive bidding proce^^ for sate of gas

22. The letter from the MOPNG indicates that ideally, prices ought to be 
determined through a transparent open competitive bidding process to 
discover gas price. It also states that where no such open competitive 
bidding route has been followed or it was not feasible for the seller to 
follow open competrtive bidding process or the Government has reasons 
to believe that the bidding process followed by the Seller is not 
transparent, in that context, the Committee is to examine vahous 
attematives including linking to a basket of freely traded fuels in 
international markets: indexing on the basis of imported LNG; indexirtg to 
prices determined In other competitive markets in the region and / or 
international exchanges or any combination of tt>ese formulae etc.

23Jn this regard it may be noted that the PSC does not envisage a 
competitive bidding process for either the valuation or the sale of gas.
Article 21,6.2(c) only requires the valuation to be on “arms length basis", 
which is defined in the PSC to mean sates made freely in the open market, 
tretween veiling and unrelated parties. In addition to competitive bidding 
not being the method stipulated in the PSC, it also presents inherent 
problems.

24.Competitive bidding process cannot be imposed for valuation/sale of gas 
under the PSC on account of the following issues;

24.1. PSC does not envisage or require competitive bidding process for 
valuation/sale of gas. It only requires the valuation to be based on 
arms length sales.

24.2. Any time consuming competitive bidding process, apart from its 
other shortcomings, will not help the seller to arrive at the ‘best* 
price as each consumer has its own uniqueness in terms of 
quantity of supply, tenure of supply, rate of supply (time of day.

-  e;
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seasonal variation), flexibility. Take or Pay, terms & conditions of 
supply, credit worttiii>oss etc It is therefor© almost impossible to 
bring them on a cwnmon platform for an objective bidding process 
and arrive at a proper pricc. Apart from tfie price, several other 
factors such as the tenure, availability of infrastructure and 
limitations on receiving capacity of a partrcular customei. In a 
given case, there may be only a single or only few buyers. In such 
circumstances. Ihe seller will find itself in a limited market, with 
perhaps, no ability to alter tfie parameters of the bidding process 
to the requirements of bidders and the seller would be forced to 
sell the gas at a sub-optimum price. '

24.3. Any mandatory requirement of a bidding process will prevent an 
effective due diligence exercise to establish credftworthir>ess of the 
bidders arwi will take away the ability of the contactor to objectively 
assess ttie ability of tfte bidder to meet its ccHnmitment to the 
extent of the price and the quantity that was bid for.

24.4. This could result in the buyers reneging from their commitrr>ent 
which may be at any stage during the process and may even be 
after such pnce has been approved. In such cases, the whole 
process will become totally urworkabte and the contractor may 
lose significant time in repeatedly going through this time 
consuming exercise.

24.5. Globally competitive bidding is adopted more often by gas buyers 
on tfie basis that the sellers in order to oulbtd each other, wilt beat 
the price down and thereby buyers viK>uld be able to obtain a most 
favourable pnce. In this case also the price would be sub-optimum.

24.6. Bidding process by the setter could result in cartelizaiion by the 
buyers, which could result in distortion of the aclual market pricc,

24.7. Such process could also result in widety varying prices in a region 
for similar use, which may not be sustainable in long term.

24.8. Bidding process may perhaps be practical only for small volumes 
and known customers. However, for large volumes open bidding is

- 6 -
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complicated by availability of pipeline infrastructure leading to 
forced exctusnn of some bidders.

24.9. Competitive bidding process restricts and curtails the freedom of 
the Contractor for marketing gas under PSC.

Linkage to Liquid Fuels

25. Ttie only proper way of arriving at the ‘best* price of gas is by linking the 
price of gas to crude oil to reflect its value for the buyer as well as for the 
seller since;
a) crude oil rs an alternative to gas
b) crude oil is freety traded -
c) crude oil has a aeditadDle marker that reflects the right price

26. Linkage to LNG Imported into India is complicated when import increases 
to multiple agencies / muttiple contracts and as there is no clear indicator 
or creditable marker for global LNG prices.

27. Another option is to link the gas price with intemational gas trading hubs 
like Nyrr>ex. However, such correlation may not t>e very relevant, as it 
may not always reflect the gtobat prices.

28. Another option is to (ink the gas pric^ to fuel oil prices. However, given 
the gravitation to cleaner and greener fuets, hiel oil usage is expected to 
drop over the years making it an unreliable and non transparent marker 
not reflecting market fundamentals.

29. For power sector, since gas would compete with coal, linkage with coal, 
presents the following difficulties:
a) Coat prices In India although deregulated do not reflect the market 

related price.
b) There is no suitable price marker for coal
c) Linkage with coal woukl not reflect the value of gas associated with 

use of gas in power generation like lower capital cost, ease of use. 
lower emissions etc

-7-
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<»
30. Ba&ed on the above, tt does appear that a natural gas price, which has 

linkage with crude oil is most ideally suited and in this context it may be 
liked to the Indian basket of crude oil imports

Pricing Formula

31. Various types of pricing formula with linkage to liquid fuels are prevalent:
a) Direct linkage with alternate fuel -  P = A* P|
b) Direct Linkage with premium / discount -  P = Po * A/B
c) Straight line linkage -  P = a + b * P|
d) S- Curve linkage

32. The above formulae are accompanied with appropriate floors and caps to 
protect buyer and seller from very high and very low prices.

33. The value of the constants in the above formulae, floor and cap should be 
negotiated between the buyer and the seller based on prevailing market 
conditions.

34. The above formula should be negotiated between the buyer and the 
seller.

International Price of Gas

35. The rising crude oil prices have increased the demand for gas worid over, 
leading lo high demand for LNG.

36. LNG producers in Qatar have signed contracts with US companies for 
future LNG at prices indexed to Henry hub gas prices, which tracks crude 
oil prices at a discount depending on demand supply balance.

37. The LNG prices in Asian markets are indexed to JCC. Most of these 
contracts have floor and ceiling, however there are number of contracts 
where there are no floor or ceilings. But in such cases, indexation is 
different and follows S curve. It dilutes the impact of low prices for 
producer and high prices for Buyer.

38. In India. Petronet LNG Ltd (PLL) has entered into a contract with Ras 
Gas of Qatar, price for which is calculated as 1.9 x JC C  /15. The JC C
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price has been fixed at S 20 / bbf till March 2008, after which it will be 
linked to maricet price At current JC C  of around S 70 / bbl, gas price 
works out (o S 8.9 / mmbtu ^ c l  price of LNG parcels is reported to be 
over S 10 / mmbtu, and difficult to contract,

39. Thus, an international pric« for gas has emerged in the form of 
internationally traded price of LNG. which in turn ts linked to price of 
crude oil.

Conclusions

40. Pricing of natural gas would play a very important role in developing the 
gas markets in India.

41. Gas price should reflect the market price to maintain equilibrium in tern>s 
of demand and supply of gas.

42. The PSC clearly differentiates between valuation of gas and sale of gas 
as reflected in Article 21.6.2 (c) and Articie 21.7. For the purposes of 
valuation of gas under Article 21.6.2 (c), gas has to be valued as 
'competittve arms length sate".

43. However, the price tomnulae or basis on which prices are to t>e 
detemnined cannot be different (higher or lower) than the price at which 
the Contractor sells gas, as it wouki be detrimental to profit share of 
either the Contractor or the Government

44. Enforcing bidding process for sale of gas apart from it not having been 
stipulated in the PSC would restrict the ability of the Contractor to obtain 
the best possible price by negotiations. In addition competitive bidding 
process is not practical or feasible for sale of gas

45. The principles of valuation as prescribed in Article 21.6.2 are not to be 
applied if the gas price at which Contractor has committed sales to 
consumers/ buyers has already received the Government's approval 
under Article 21.7.

46. As provided under the PSC. the Contractor should be allowed the 
freedom to arrive at a negotiated market determined price. If the 
Government considers that such negotiated price is in conformance with
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Q^IL Limited
ND/GAIL;Markclinij'08'2(K>t> .Jaied 29*̂  A ugust. 2006

S h n  M a n in d c r  S ingh 
D irector ( h ^ l  A  1C)
VIOP&NG. Shaslry (ihauiiii,
New [jc lhi

Dear Sir,
Sub: <̂ a-< P ric ing  to rw u la  o n d e r  PSCS

Please refer l« your letter J:iled 11'*' August, 2006 un tlie above subjcet. O ur commcni.s 
on the !iiihjcci niiitter arc given below tor your perusal and kind consideration,

1. In the absence o f  a n n ’s length transaction betw een Seller and Iluyer in respcct o f 
sale o f  gas under a I'SC , it is very much[ne>i;csviry to link I he price o f  gas to 
ahcm iilive fiicLs available in lliat arca/siatc^rcgton, nficr norm ali/ing  the price 
tukiny into consideration various elem ents o f  delivered price o f  alternative f îrcls, j  
Bccause such linka}^' will facilitate Govt, to realize its right opponunity  cost o f  
ihe gas under PSC in the form o f  Royally and Profit petroleum . H ow ever, it is 
also necessary to  allow som e rebale/reduction from alternative fuel priccs besides 
other norm alization as m entioned above, as the supply o f  gas through pipeline 
relativety rigid in com parison to flexibility available w ith  alternative fuel priccs.

2. I'unher, il is also neccs.sary to have ceiling pricc to take care o f the maximum 
arTordabitity/puying capacity of large consumer base in that arca/state/region and 
there should also be a floor price lo take care o f cost plus pricc o f  the PSC gas.

3. liven in the case of price discovery in arm's length transactions, it is suggested 
that it .should be through open bidding process by Seller and tJie price so 
discovered should be the reference price for the purpose of Koyalty and Profit 
petroleum recovery.

4. W here the price discovery is not through the a rm 's  length transactions, then the 
price for paym ent o f  Royalty and Profii Petroleum  should be as per m ethodology 
m enlioned at S.No. I or actual pricc, w hichever ts higher.

5. As there arc lim ited Sellers attd shortage o f  availability  o f  dom estic gas and large 
ninnber o f  buyers seeking for the same gas, the gas should be available for sale on 
equitable and nonHiiscrim ately ba.sis to a buyer who is ready lo pay m arket pricc.

Thanking You.
YoupLfaithfullv,

(rf. Surcsh)
16, ’''Tin 3flV ^  -  110 066 iJOITO . }«1B79SS 011-26tSSM1

16. Bhikajji Cama Place. R. K. Puram. New Delhi - 110 066 Phono : 2618395S Fax : 01 t-?61B5941
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the principles laid out by the Policy (he Government shall grant tts 
approval for such price and it shall be used for calculation of cost and 
profit share under the PSC.

47. Linkage with Indian basket of crude oil imports is best suited for pncing of 
natural gas Constdering thal the Indian gas industry is not yet mature, 
the committee may, if it deems appropriate, provide flexibility within 
notified norms with appropriate floor and ceiling, white developing a gas 
price formula.

48. The policy formulated by the Committee should be applicable to all gas 
produced from NELP blocks.

We wilt be happy to have an opportunity to make^ presentatjon to place the 
above and other facts and materials before the Committee at a convenient 
time for the Committee.

Thanking you

Yours faithfully

r

ConnnuatiCK) Sheei Reliance

(R.P. Sharma)

.  i n .
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August 31. 2006

Mr. Maninder Singh 
Director (E-ll & tC)
Ministry of Petroleum & Natural Gas 
Stisstri Bhawan.
New Delhi * 110001

Dear Mr, Singh.

British Gas India Private Limited (0G India) appreciates the opportunity to comment 
on guidelines, to be formulated by the Commilteo referred to in your letter dated 
August I t .  2006, that the Government of India (GOi) could use to approve 
^ansactions (or gas sales when the transaction is not at arms length or readily 
transparent.

General Comments

•  rr3fTsacf/of7S between non-affiliates should be deem ed appm ved an d  only 
when there is evidence to indicate that a  transaction m ay not be a t arms 
length should the G O I be m oved to  open an inquiry

At the outset, as the letter states, the GOI is only interested in those transactions 
which are not based on an arms length sale. An exploration and production (E&P) 
company, as a gas supplier, will be interested in maximizing the return form its gas 
sales. Thus, ah E&P company’s (with no affiliates) interests will be aligned with those 
of the GOI from a profit petroleum and royalty regime standpoint. For this reason, as 
the letter notes, ordinarily there should be no concern with unafftliated third party 
transactions since there is no financial incentive to the E&P company to offer a lower 
price.

T tw e are of course loopholes which non-affiliated parties could use to get around 
this. For example, a seller could offer a lower price to the non-affiliated buyer as part 
of a broader transaction in whi(^ the original seller receives a concession from the 
non-affjliate on a separate deal As a result, (he GOI should monitor such sales to 
ensure there is no abuse but approval should not t>e roquired for each transaction. In 
other words, such sales would ordinarily be deemed approved and would only be 
open to review if it was there was evidence lo indicate that the transaction was not at 
arms length.

•  Short-term and spot transactions oithor between non-affiliates or between 
affiliates should also be deem ed to be approved and only if evidence 
indicates questionable pricing, should the transaction be review ed

G n  Indta 
Prtvmu U m ttid
3rd Floor, Toww B.
Firtt Indta Place 
Su#hant U *  *1, M.O Hood 
Gurgson -1 2 2  003. India 
re(*91 124 23Sea91-95 
Fax *91 124 2560241 
wwwBG-lndta.com
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SecoTKJ(y. any revtew regime picked for (hose transaclcns which arc not at arms 
length or wttere the priartg transparency is not readily apptarent. must be ffexitjle 
enough to accorrrtKxJate sMort-iem  transactions sine® (Iw  eterrwnt of rewew lakes 
time whEch imposes nsks on the parties and would lead to added costs. Due to 
business needs to accommodate short-term ar»d spot satos. these trartsacttons 
shoLrtd also t>e deemed to t«  approved and only open to review if eviderreo Indicates 
the parties priced the transaction to avoid revenues lo the government.

• The rrwrket fornotural gas is not homogenous dtflaront $oc(ors faco difforent 
fuel prica Gconnmics so the price of a nnturol gas doal, whothor spot, short
term or long term, wtU refJect those economics

Tlie market for natural gas in tndia is an evolving market As such, prices from a year 
ago may not be indicattve o( prices today and similarly, prices from today would not 
reflect what prices are likely to be six months from now. With a relatively nascent 
market, it will be difficult to compare reasonableness of p«ices in different deals. The 
sale price of any deal is affected and determined by a number of factors: term of 
sale, volume, season, location (transmission cost) and other terms slkSi as lake or 
pay, shortfall liability, and gas quality. The sale price may also be affected by the 
customer segment as ability to pay is likely to vary across customer segments, and 
tfie price of alternative fuels will atso differ. For example, it is extremely likety, that 
thte largest volume segment, the power sector, will atso have the greatest Irmitaliorts 
from this standpoint whereas a segment using a costly alterriaUve fuel witi be able to 
pay a much better price. Reasonableness of pnce arrived at through bilateral 
arrangements, therefore, would need to take account of these various factors.

•  The appropnate fong-term price for natural gas upon which to evaluate 
reasonabteness o f pricing under PSCs should genera/// be determined 
through mariref mechanisms

BG India believes there Is r>o single simple answer to this question -  rather it will 
depend on a range of factors as outlined in the paragraph above. However, given 
the lack of any transparent market for long term supplies, reference to underlying 
fundamental tienchmarks may provide some useful insight into appropriate long tenm 
prices. These furxJamental benchmarks could include the break-even price for the 
main competing tuels (wfietfier internationally or domestically determined), the ability 
of specific customer segments to pay, and Ihe price required to earn adequate 
returns on upstream production,.

•  Evaluation of reasonableness of sftorf-ferm transactions from a PSC  
perspective

From the above discussion, it can be inferred that the pricing of a spot or short-term 
transaction woukl again need to be evaluated against a range of factors, indudlr>g 
the price for comparable recent transactions. RUNG prices, and Ihe short lerm pricing 
of competing fuels. However, we observe that in most markets short temi prices 
tend to be more volatile and therefore a  relatively wide range in what is regarded as 
reasonable prices is likely to be required.

Indexing to prices in other markets (even if they within the region) or to tntemational 
exchanges (e.g. Henry Hub or N YM EX ) may be appropriate, however, il is likely that 
LNG prices in the short-term for spol sates wilt be driven by tfw higher of AUantic 
basin hub costs Use of a particular regional martlet may not be appropnate for a 
variety of factors including, primarily, llie (act (hat each regional market (e.g. Korea,
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Japan, China) will have tls own particular features which probably will not correlate 
ccmptetely wilh the market in lr«Jia.

BG India hopes that the Committee finds these comments helpful We would like to 
make a  presentation belore Ihe Committee as requested by your letter dated August
11. 2006. We would appreciate your advising us of Ihtj date a s  soon as possible so 
that we have adequate time to prepare the necessary presentatton.

kind ^ards.

Dr. Anthony Barker
Director, Downstream Business Development 
BG India
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COMPrnTltfEKESS
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Principal A d v is e r
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Confederation of Indian Industry
Plot No ZAft-F. Uflyos VihVi 
Guttraon 122015 (Haiysrut)
Tel; OlS'i-WHOSO-eT* ■ f t t r  a^
«nai EdBfiisiei'Jtatjais ,
W * b K *  OfB
fVcirr D-*1 <M (4 !!♦ rataM 0  011*1

August 31, 2006

Mr Manlnder Singh  
Director (E-ll & 1C)
Ministry of petroleum & Natural Gas 
Shastri Bliawan 
New Delhii 110D01

Dear Sir,

Sub: Committee to formulate transparent guidelines for approving gas price 
formula/ basis for giving Government approval under the PSCs.

Please find follovi/ing comments of Cli on the above:

Oil COM M ENTS

Transactions between non-affiliates should be deenned approved and 
only when there is  evidence to indicate that a transaction may not bo 
at arms length should the GO! be moved to open an inquiry.

At the outset, as the letter states, the GOI is only interested in those 
transactions which are not based on an arms length sale. An exploration and 
production company, as a gas supplier, will be interested in maximising the 
return from its gas sales. Thus, an E&P company’s (with no affiliates) Interests 
will be aligned with those of the GOI from a profit petroleum and royalty regime 
standpoint. For this reason, as the letter notes, ordinarily there should l>e no 
concern wrilh unaffillated third party transactions since there is no financial 
incentive to the E&P company to offer a lower price.

There are of course loopholes which non-afTtliated parties could use to get 
around this. For example, a seller could offer a lower price to the norhaffiliated 
buyer as part of a broader transaction in which the original seller receives a 
concession from the non-affiliate on a separate deal. As a result, the GOI 
should monitor such sales to ensure there is no abuse but approval should not 
be required for each transaction. In other words, such sales would ordinarily 
be deemed approved and would only be open to review If it was there was 
evidence to Indicate that the transacllon was not at arms length.
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Short-torm and spot transactions either between non— affiliates or 
between affiliates should also be deemed to be approved and only if 
evidence indicates questionable pricing, should the transaction be 
reviewed.

Secondly, any review regime picked tor those tfansaclions which are not at 
amis length or where Ihe pricing transparency Is not readily apparent, must be 
flexible enough to accommodatc short-term transactions since the element of 
review takes time which imposes risks on the parties and would lead to added 
costs. Ouo to business needs to accommodate short term and spot sales, 
these trnnsactions Should also be deemed to be approved and only open to 
review if evidence Indicates the parlies priced the transaction to avoid 
revenues to the government.

The market for natural gas Is not homogenous: different sectors face 
different fuel price econom ics so the pricc of a natural gas deal, 
whether spot, shortterm or long term, will reflect those econom ics.

The market for natural gas in India is an evolving market. As such, prices from 
a year ago may not be indicative of prices today and similarly, priras from 
today would not reflect what prices are likely to be six months from now. With 
a relatively nasccnt market, it will be difficult to compare reasonableness of 
prices in ditfcrent deals. The sale price of any deal Is affected and determined 
by a number of factors: term of sale, volume, season, location (transmission 
cost) and other terms such as take or pay, shortfall liability, and gas quality. 
The sale price may also be affected by the customer segment as ability to pay 
(S likely to vary across customer segments and the prices of alternative fuels 
will also differ, For example, it is extremely likely, that Ihe largest volume 
segment, the power sector . will also have the greatest limitations from this 
standpoint whereas a segment using a costly allernative fuel will be able to 
pay a much better price. Reasonableness of price arrived at though bilateral 
arrangements, therefore, would need to take account of these various factors.

• The appropriate long term price for natural gas upon which to 
evaluate reasonableness of pricing under P S C s  should generally 
be determined through market mechanisms.

There is no simple answer to this question -  rather It will depend on a range of 
factors as outlined in the paragraph above. However, given the lack of any 
transparent market for long term supplies, reference to underlying fundamental

- 3 -
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benchmarks may provide some useful insight into appropriate long term 
prices. These fundamental benchmarks could include the breakeven price for 
the main competing fuels (whether internationally or domestically determined), 
the ability of specific customer segments to pay, and the price required to earn 
adequate returns on upstream production.

^  Evaluation of reasonableness of short term transactions from a P S C  
perspecttvo

From the above discussion, it can be inferred that the pricing of a spot or short 
term transaction would again need to be evaluated against a range of factors, 
including the price for comparable recent transactions, RLNG prices, and the 
short term pricing of competing fuels. However, in most markets short term 
prices tend to be more volatile and there fore a relatively wide range in what is 
regarded as reasonable prices Is'likely to be required.

Indexing to prices in ether markets ( even If they within the region) or to 
international exchanges (e.g. Henry Hub or NYMEX) may be appropriate, 
however, it is likely that L.NG prices in the short temn for spot sales wlii be 
driven by the higher of Atlantic basin hub costs. Use of a particular regional 
market may not be appropriate for'a variety of factors Including, primarily, the 
fact that each regional market (e.g. Korea, Japan, China) will have its own 
particular features which probably will not correlate completely with the market 
in India,

Indexation with Crude oil

There has tieen formulae / basis for gas price fixation linking price of gas and 
crude oil. Such linkage has been with floor and a ceiling or indexation with S- 
curve. Level of floor and ceiling is discussed or S-curve Indexation is adopted 
which provides protection to seller when oil prices are low and the buyer when 
oil price are higher, [The LNG prices in Asian market are based upon floor / 
ceiling / S-curve concept].

Indexation with Fuel oil

Shankar Committee Report on APM recommended gas pricing linked to 
percentage of fuel oil with ceiling. The gas pricing up to March 2000 was 
governed by Shankar Committee recommendations when price of gas was at 
75% of the basket of fuel oil price with ceiling of Rs. 2850/1 DOOM3 plus royalty 
and taxes.
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There had also been consideration in past while signing P SC  for 
marginal/small fields to fink the price of gas to fuel oil prices. In the PSC  
signed for Ravva the price linkage is based upon 100% of the average of 
basket 3-3.5 sulphurised residual fuel oil with ceiling of $3/MMBTU. This 
celling has now been raised to $3.5/MMBTU. The formulae followed for 
pricing of PMT gas has been 99% average of LSFO  basket with a ceiling of 
$3.1/MMBTU, which was to be revised to $5.57/MMBTU for Tapti and 
S5.73/MMBTU for Panna-Mukta. Thus another way to tix price based upon 
fuel oil to adopt Ravva or PMT formulae.

CONCLUSION

As per the PSC, once the price or price formula is agreed between the 
Contractor and the buyer on an arms length basis, Government has to 
approve that price or formula/Government may develop its own guidelines for 
approving the price or price formula, t̂ or arms length sale, the price discovery 
should be left to the buyer and the seller based on market conditions^interest) 
and the seller (seeking lower price In' its interest).'Linkage with crude oil is best 
suited for pricing of natural gas with floor or cellin^yjr S-curve indexation.

Thanking you.

Yours faithfully.

V
V Raghuraman
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T/35.3 (NGJ
New t>elhi. Dated ihc 27!*  ̂ August. 2006

Shri Mahindcr Singh,
Dircctor(n-ll&lC).
Cioveminent ul'lndiu,
Ministry of l*elroleum & Natural Gas.
Shaslrt Dhavan,
New Oclhi llOOOt

Subjcct: Conunitlce to fonnulaic iransparent {{uidcliiitfs for approving gas pricc rormula /
basis for jjivini; Clovenimcnl approval under chc IVoduclion Sharing Contnwrts fPSCs).

Dear Sir,

Please refer to your letter no. 0-I9025/86/060NGDV dated Ihc 11“* August. 2006 
on the aiKwe subject. The note reflecting the views of the I-'crtitiscr Association o f India 
(FA I) is cncloscd. Ilic issue of pricing of natural g&s is of vital importance for the 
competitiveness and very survival o f the fertiliser industry. We hope that the Committee 
takes into consideration our views before arrivine at a decision.

Tlianking you.

Yours faithfully, 

(B. K. Saha)

End: As above.
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Pricing nolic\’ for Oomciitig Natural (Jax: Viw? of KcrliliMT Asswialion of India

lineryv is the Ixastc iiipui for productiim o f a liiryc number o f gcx)ds and services. 

Share o f natural gn.s in ihc conimerctai energy mix ts inaeasing day by day due to its 

high wiic cfficieiKy and ii being more envHrcmmcnt friendly. It has found wide tLse in 

indastry. t'odi as feed and fuel, It is iniportajU to reiiiemhcr lh;il its use as feed for 

produclion o f fertilisers and petrochcmicais hliould gcl pR'fcrente over its use merely as a 

foe! in power and oilier iodusuies. Uein^ a basic input to the fertiliser (urea) indaslr>', 

cost of luuiinil {iits has a profound cflcci on the viability of the production in a 

co n^ titive  environntcnt.

Natural yas accounts for more than 90% of the variable cost and 50*70% of the 

total cost o f produclion of urea. It brings out tJic sensitivity o f tlie cost o f production of 

urea lo llie pricc o f yas. The prioc in major urea exporting countries is in the range of 

USJ 0.75-3.00 per million BTU. Indian urea industry pays a weighted average pricc of 

about US? 3.55 per million BTU. In such a scenario, domestic gas should be reasonably 

priccd using a formulation related mainly to the cost o f prxKlueiion rather than on the 

basis o f fa-c market forces. In any case there is no such thing as a free market for gas and 

it is a sellers’ market.

ITie oiher important factor which needs to be kept in mind is tlial prices of inputs 

cannot be lefi to ihc market forces when the down streimi industry is not allowed to pricc 

its output based on market forccs. I'or cxatnple the cost o f imported urea at present is 

about Rs 13000/M T and the cost of produclion of a t>T»ical gas based plant in India is 

aboul Rs 7000/MT. Indian urea units are jiaid prices based on the cost o f production

ra^lofj
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iintkr ihc* pricing pi»licy for urea. I( is unlikely lhal urea nuuiufacliirers will be allow'etl to 

operdltf in a free market tlue It) i(5 linkage with agricullure. llic present selling price of 

urej lo the farmer is Rs 4S3f)f^MT. The din'erciKc helwuen the reiLsonable cost of 

production and the fanner's price is paid by the GOl. It is etassified as fertiliser subsidy 

in the Union Iliidget. Siiiee ilic fami gale selling price is not adjusted lo reflect the 

increase in the cosl o f inpuls, it only pushes up the subsidy bill o f CiOl, In such a 

situiUion. it is futile to exiiccl to gel a free market price for urea. It may be ptiinled out 

lhai export o f urea is not peniiiUed witli the exeeplion of small (tuantilics to neiglihoring 

countries like Nepal. In efFcci. the hit?Jier prices of gas lead to luglier subsidy paymcnis 

by the govcnimeni and, indirectly, tlic windfall profiis of gas companies come out o f the 

budget.

Assuming for a moment, that the fertiliser industry is lefi to markci forces, wc can 

not render it uneompetiiive by pricing the inputs on an unrcalislic basis. India is one of 

the three largest consumers and protlucers of fertilisers in ihc world. Traded quantities are 

much .smaller than production and consumption. India was self sulTieient in production of 

urea until recently. It wxs m>t without reason that .self sufHciaicy was built up over the 

years. It was done both for economic and sirategic reasons. India has paid a much higher 

price for imptirt of relati\'ely small quantities of urea tlian the cosl o f domestic production 

during the last twu years.

We rccognizc the fact that GOI is bound by the production sharing contracts with 

private gas producers. liut it is imperative tliat the price of dome.stic natural resources like 

natural gas should be reasonable enough to enable the domestic indusiry (o compcte in 

the international market and also not put an unnecessary burden on the exchequer. It i.s

JLL2006 FaetJo/i
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. . .even rnon.' iniporlanl for the fcrtilber indiistn' u tiich  NUppIicii vital inputs Tor iigricullun:. 

thnl i l  receives its tccdstock at reasonable prices. I l  is needless to nicniiun liiai the 

a^,riculturc sector is nol (inly vj|;il to our security hut it also pmvides livelihood to 

about &5%  o f  ihe c»>unu>’’s populatirtn.

KinaJly, the cxpericncc present production sliariti^ gontmcU

should he kepi in mind while eiiieriiiB into future agreements with potential investors.

While It is necessar>' to ensure investmcnl in exploration an<l production o f oil itnd ga.s. 

one should not at the same lime lose sight of the interest of ihe end users and the national 

economy. ^
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C A IR N  E N E R G Y  IN D IA  PTY  L IM IT E D
{ In c o rp o ra t e d  in  N « w  S o u t h  A u lt r o l io  - A C N  0 0 2  D 66  7 8 fl)

3 r d  K fllh FLOOKS. ORfHIO PIAZA. SUNCITY SECTOft 5̂ 1. GURGAON T22 OOJ, INDIA 
PHONE : 4141i{i0 FAX ■ [91 124) 2B 8«20

.S '

 ̂ M inistry o f Petroleum  & Natural Gas

3 October 2006 C8D/G-G/MOPNG/20D6/789

Shastri Bhavan
Dr. Rajendra Prasad Marg 
New Delhi 110 001 
Fax No: Oil -2338 3565

Kind Attn: Mr. Maninder Singh,
Member- Secretary of the Committee, Director (E*ll & 1C)

Dear Sir,

SUBJECT: Data on Natural Gas (NG) i Ltqutfied Natural Gas (LNG)

This is with reference to your letter dated 20^ September 2006 seeking information on various 
contracts for sale / purchase of Natural Gas (incltiding R-LNG). Please find attached a note on 
various gas sales agreements ontsrod into by CEIL.

Cairn has entered inlo Confidentiality agreement with each of the customers and shall request 
you 1o treat the information as highly conftdenllal.

GM -  Commercial & Business Development
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0 c. Period of Contract

d. Volume to be delrvered

The duration of the contract is from the date rt is 
signed till the PSC is in force (i.e. 27^ October 2019) 
or till it ts commercialty viable to continue to supply the 
gas

Daily Contract Quantity (DCQ) is 0.9 mmscmd.

B. Details of gas sales from CB/OS-2 asset are as follows:

The gas from CB/OS-2 asse t is sold to (wo companies Gujarat Paguthan Energy Corporation 
Pvt. Ltd (GPEC) and Gujaralgas Trading Company Limited (GTCL).

6PEC Sales Details:

a. Contract 
Sale price

b. Period of Contract

c. Price basis adopted

30 May. 2001.
US$3,485 Gigajoule (equivalent to 3.68 $/ MMBTU).
It is a fixed price contract and has a Price review 
clause wtiich triggers every 5 years.

The commencement date ts 1 July, 2002 and term of 
the contract ends on 29'^ June 2023 (same as the 
Production Sharing Contract) or end of the gas from 
Lakshmi field (Field Based Contract).

Caim had forwartled a limited tender to selected 
customers. The tender had the commercial terms and 
conditions which fonned the t>asis of evaluation.

d. Volume to be delivered The Daily Contract Quantity ts 2.13 mmscmd 
during the plateau period. The plateau period lasts for 
5 years from the start date and subsequently the DCQ 
decreases based on the field decline.

GTCL Sales Details:
a. Contract date

Sale Price

30 May, 2001.

The price at which the gas is sold to GTCL is linked to 
crude price Dated Brent (Brent (DTD). The floor price is 
$2,891 per Gigajoule (equivalent to 3.05 $/ MMBTU ) 
and the ceiling price is US$4,218 per Gigajoule 
(equivalent to 4,45 $/ MMBTU). The corresponding 
floor and ceiling crude price is US$16 and US$24 
respectively. The details of indexation are provided in 
Annexure -2 .

b. Period of contract

c. Volume to be delivered

The start date for GTCL is 1 July, 2002 
and the term of the contract ends on 29 June 2023 
(same as the Production Sharing Contract) or end of 
the gas from Laitshmi field (Field Based Contract),

The Daily Contract Quantity is 1.27 Mcm/d 
during the plateau period. The plateau period lasts for 
5 years from the start date and the DCQ decreases 
based on the field decline

II . Not Applicable
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Annexure -1

Mechanism for Indexation of price -  GAIL ( Rawa)

Rawa Price Calculation for "Existing Gas Discoveries" (referred as Contract-lk

Gas purchase price In MMBTU Is fixed for each quarter and shall be one hundred per ceni 
(100%) of the average daily mean values cf the low and high prices or 3%/3.5% sulphur 
residusd fuel oil taking into aocouni equal parts of Singapore FOB, Rotterdam Barge and MED 
FOB, as published in Platt's for the last twelve (12) months preceding the first Month of the 
Quarter ("the purchase price"). The purchase price shall not be:

g, lower than ninety-five percent (95%) of that calculated a s  at 28 October 1994 by 
applytr^g the foregoing formula; and

b. higher than 3.50 S/MMBTU’s

Rawa Price Calculation for "SatellUe Gas” (referred as Contract-tl):

Gas purchase price in MMBTU is fixed for each quarter and is calculated as follows:

a. The Base Price ('Base Price") in $/ MMBTU is fixed on the basis of Ninely Five percent 
(95%) of High Sulphur Fuel Oil Betsket ("HSFO Basket"} calculated as the average of 
the daily mean value for low and high pnces of fuel oil taking into account equal parts of 
3%/3.5% of Singapore FOB. Rotterdam Barge and MED FOB. as published in Platt’s

The Base Price is calculated on the basis of arithmetic average of monthly values of 
prices of the listed products as published in Platt’s  for the twelve (12) months of April 
1999 through March 2000. inclusive. For the purpose of this Contract. Base price will be 
equal $ 2.74/ MMBTU

b. The price of Gas per MMBTU for each Calendar quarter shall be determined by the 
following formula

Price = Base Price x (A/B)

Where

A = a value calculated for HSFO basket, defined earlier, evaluated for twelve (12) 
months preceding the calendar quarter using the method for averaging as described for 
calculating Base Price, and

B = A value calculated for the HSFO basket, evaluated for the Twenty Four (24) months 
of April 1998 through March 2000, inclusive using the method for averaging as 
described for calculating the Base Price. For the purposes of this contract. B will be 
equal to $ 86.44 per Tonne

c. For the period of 5 years from the date of first delivery the Gas price will not be

i. Lower than 95% of the value calculated for the HSFO basket, evaluated for the 
Eighteen (18) months of October 1998 through March 2000. inclusive using the 
method for averaging a s  described for calculating the Base Price. For the 
purposes of this contract, the purchase price will not t>e lower than 2.30 
S/MMBTII

ii. Higher than $ 3.30/ MMBTU.
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Annexure -2

Mechanism for indexation of price- GTCL f CB  ̂OS- 2) 

GTCL Price Calculation

The price is calculated using the following fonnuia:

A I ti
J7f US S 3 . 7 9 1

22
US $ 0 . IS

r  / 7. 
] %

Where;

Pj  ̂ -  for the relevant Month the price per Gigajoule for Sales Gas;

A ~ the sum of the mean values of high and low price in $ per barrel of the Crude Price 
Assessment for dated Bren I cnjde oil for each Day of the Month during which the relevant 
Sales Gas was delivered lo (he Buyer and the immediately preceding two {2) months as 
published in Plaits Oligram Price Report;

H = the number of Days during the relevant three (3) month period given in A on which the 
dated Brent price was published in Platts Price Oligram Report

Y = the sum of the daily mean values of the high and tow prices in the $ per tonne of the 
Produce Price Assessm ents for the Naphtha FOB Arab Gulf for the Month during which the 
relevant Sales Gas was delivered to the Buyer and the immediately preceding two months as 
published in Platts Oligram Price Report; and

2  = (he number of Days during the relevant three Month period given in Y on which the price 
of Naptha FOB Arab Gulf was published in Platts Oligram Price Report.
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CHEMICALS & PETROCHEMICALS MANUFACTURERS' ASSOCIATION
VIJava Building dom Poor). 17 BarakhamOa Road. New Demi-HO 001 

Ph.: 23320608, 23326377 Fax : 23310282 E-mail: cpmat@Dol,net.in Website : www.cpmai.net

September 29, 2006

Mr. Maninder Singh  
Director ( E - I I  & IC ), Govt, of India, 
Ministry of Petroleum & Natural Gas, 
Shastri B ha van.
New Delhi -  110 001.

Sub : Committee to formulate transparent guidelines for approving gas 
price formula/basis for giving Government approval under the 
Production Sharing Contracts(PSCs)

Dear Sir,

This refers to your letter dated 11'̂  August 2006, asl îng for CPMA's view on gas 
pricing.

For the Petrochemical Industry in India, Natural gas is a vital input, used both as 
primary feedstocic as well as fuel for captive power plants.

At the outset, we would like to point out that despite the fact that petrochemical 
sector provides highest levels of value addition to certain components in Natural 
Gas, the sector is treated as a "balancing" outlet We would like to submit that 
in view of national importance, priority should be given to existing 
petrochemicals units to add value to the Ethane / Propane fraction in natural Gas 
by making suitable allocation to the existing units. This is also in line with the 
National Gas Usage Policy proposed by the Government of India in the decade of 
1980.

You are also aware that the petrochemical industry in the worid will witness 
explosive growth in production capacity over the next 5 years, It is expected 
that the present 110 mmtpa of worldwide ethylene capacity would increase to 
around 160 mmtpa by close of 2011. Around 50% of these new ethylene 
capacities would emerge in the Middle East region where Ethane / Natural gas is 
provided to petrochemicals at a rate of 0.75 to 1.25 $/mmBtu.

The Indian Petrochemical Industry has already witnessed a phenomenal rise in 
domestic gas prices over the past 2 years. Even though the gas prices are now

SUB-COMMnTHES & MEMBERS

QLYCOLS POLVOLEnNS SrvREMICS SURFACTANTS vmVLS

-  India Glycols Ltd. -  IPCL -  LG Potymore Ud -  tPCL -  Chemplasi
-  IPCL -  NOCII. -  Supferrw f*etroehom -  NOCIL -  Ftnote*
-NOCIL -  RBlfanw ImJs. Ltd. -  BASF Slyronlcs (I) Pvt. LW. -  nelisnce Inda Ltd, -IP C L
•  Flollarico inds. LM. -  OAIL -  Sayer ABS Ltd. -  IrKtta Glytxls Ud. -  Reliance Inds Ltd

-  HaldIa PotroctMtm -  Tamil Njicfu Petto- -  OCM Shrtrant
♦ .  rv^w IM
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reflective of market conditions, it is to be submitted tfiat the current prices poses 
a serious threat to the Indian Petrochemical Industry specialty when looked in 
relation to gas pri(^ prevailir>g in our neighbouring countries.

We therefore request the Ministry to take a balar>ced view of gas pricirvg to tiie 
petrochemical industry keeping in mind the need for Indian industries to stay 
competitive.

We would also like to submit that all higher fractions in natural gas is not allowed 
to be either burnt in power plants or used as an input to the fertilizer industry. 
India as a whole is deficit on such higher fractions and the same should be 
allocated on priority to existing petrochemical industry which were started earlier 
in this decade on the basts of adequate amounts of Ethane availability.

Thanking you, 

Yours faithfully,

( H TM athai ) 
Secretary
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XXX)(»ti(X)(XXXltKX

W l^l. lUiAU GAS FKirii ILLUS I KAI ION AS 1*I:'K PKlCINCi t’kCJVISlONS ()1 l*(IM('Y 20Q<J
s m m .

A. Wc'itihtc'cJ .mrji^LC itnptxtctl Crude Oil r  & I- I’ricL* (Assimial Kf’l*) 35,(}[)(X)
HiXirftKV (,C&I‘) IO.(XXX)
Ceiling PricL' (C & F-) lOO.aXK)

B. Ap|>iy sUdiii): scalc discoitnls kjC&I- crudc oil pricc aflcr fitwr & upUi ceiliiiji

US$/HliI, Appliciihle % ol'Ci&l- I’riee USS/DBI,

Uplo 20 =20.0(X)0 (A)

AKwe 20 to 30 Plus f'O'Jf' of iiicrL'ineiiUil increase = 5.(XXXUli)

AN we 30 Ui 40 Pllts 30'^ of incremental increase = 1.5000(C)

Above 40 lo 70 Plus 2CKfj of incremenml increase = 0.(XXX)(D)

AN.ve 70 to 100 Plus tO%of Increinenial increase = 0.00(X1([-)

Applicable C. Kt 1* I’rice (A+B+On+I-) 26.50000

C. Marker I'ricc = Applicable C&T pritc x rcspcclivc Zonal tlistoiinl

Zone {) ((>rrshore deep & 
iillra deep)

of Applicable C&P' Price 21.8625

Zoned & Zone 0  
(Offshore shallow)

77.5% of Applic'fihk C'l&P I’rice 20,5375

Zoned! 72.5% of Applicable C&r Price 19,2125

Zone-Ill fi7,5% of Applicable C'&l' Price 17.8X75

I) CoiivtirsiQii fm:lor * assumed (MM Ulu/hhl) 5.7

t/.niic wise pnidtici'f prices fnr Piin’linc L|ii;ililv speciricalioii gas in USS/MMHuj

/jone 0  (OlTsliore deep & ultra 
deep)

3.8.155

Zoned A /i^ne 0  (Offshore 
shallow)

3.6031

Z^ine-ll 3,3706

Aine-llI 3.1382

Nok*;* Wcipjik'd avmi|ic hoalinji value in MMliui/bhl [x;r nr imporled C!rude Oil, as 
applicahle durinp Ihe period.
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W[;u. i lUAD tiAS I’Kldi Li.lJJ.STKATlON AN Vm  PKICINC PKOVISIONS Ol- l>t)M(’Y 2I)W
vmn.

A. Woijditcd average mtfwrtcJ Crude Oil ( ’ & I' Fricc (Assumed RC'I’) MO.tKXXJ
llwir l*ricc (t‘ & 1-) lO.OttK)
CoiltngPricc(r&l-J 100.0000

II. Apply sliding sealc diNcounis crtidt oil pnee at'lcr Htxir iipuicciiing

iissm m . ApplicableofC&!-l>rico U S S / H U L

Upio 2U =20.(XKKl(Ai

Above 20 to .10 Plus 50% of incremental increase = 5.0000(11)

Above .?0 to 40 Plus .̂ 09f' of ineremenial increase =3.[KXX]((' )

Above 4() to 70 i’ius 20% of incremental increase = 6.CX)0()(D)

Above 70 to 100 Plus 10% of incremental increase = .VOOOO(H)

Applicable (' tk I’ I*riee (A+li+C+l)+R) ;17.(«KK)

C!. Mtirfter Prieo = Applieahle C'&I- price x a-speeiive Zuniil discdiinl

/x>iie () ((JlTshore deep & 
ultra deep)

S2.5'Ji;or Applicable CftF Price 30.5250

Aine*l & Zone 0  
(Otishore shallow)

77,5% of Applicable (’&P Prtcc 28.6750

Zone-11 72,5% of ApplicaWc C&l* Price 2fi.S250

/one-III 67.5% of Applicable C&F Price 24.9750

n, (’inversion factor * ussutiiod (MM Dtu/bbl)

t'. {/.one wise prudiicer prices for PiiK'lintf quality specifiealion gas in USS/MMFMij

Aine 0  (OITshore deep & ultra 
deep)

5,3553

Zone-1 A  /m e 0  (OITshore 
shalUw)

5,0307

Zone-II 4.7061

Anie-lll 4.3816

Note:* Weighted average heating value in MMIliii/bhl )vr tyjie dl' imported Crude Oil. as 
applieaWe during the [X’riod.
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wt-:l.t. ni-.AD (iAS l*Rin- 11.LUSTRA1 ION AS Pl-R I’kK'lNC PKOVISiONS (II 2001

WcijJilL'd ;tvor.ig.L’ im[xiricd Criklc Oil (’ & I' IVitc (AsMifiK-d)
H u ir Price ((’  & 10 
CL’ilm g l*nce (C' & F j

Apply slidiiin scale ilisemiuts crude oil price ;it'ier fltior & tipio ceilini;

S/UIM.
lf)0,(K)(Xt

l(l,(XXX)
.16.t)(KK)

USS/IIHI. Applicable % of C'Al- Price USS/HIIL

From 10 lo 16 100% = 10.0000 (A)

AK>ve 16 to 21 Plus 50% of incrcinciiial increase = 2.5000 (»J

Above 21 to 26 Plus 30% of intTcrnemal increase = 1.?000{D

Above 26 to 36 Plus 20% of incremenial increase = 2,0000(0)

Above .16 0% = 0.0000

Applicable C & 1- IVice (A+U+OD) 22.0000

C. M;irkcr l^icc = Applicable C&l- price x respective Zonal discount

Zonc-I & /one 0 77.5% of Applicable C&l-' Price 17.0500

Zone-11 72,5% of Applicable C&P Price 159500

Zone-III 67,5‘/( nf Applicable C&I' Price 14,8500

1 ).

1‘.

Conversion facior ♦assumed (MMBiu/bbli A 1

|/nne wise producer prices for Pipeline quaiilv specification sits ni l)S$/MMH[ij

ZajuC'I & ZAJtic (J 2.y‘J12

/jone-ll 2,7‘J82

Zone-Ill 2,«)53

Nnic:* Wcijilitod average liL'aling value tn MMHlit/bhl per type (if imporled C'rittJc Oil. as 
applicable during Uic period.
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[■’o r m u t m ;  T o r  C o n v m i o n  o f  O f f s h n r t :  S l m l l o w ,  L K ' t u  &  U l t r a  D i ' c p

ShnHow Waicr /jinc 0 caN prtcc (Tor the hlrK:k> itiai wnvcrt in 2tHl9 in>llfvi 

l'l< = P m » l> /y cr

Where !’g \s Ihe (Jas Prit-e in DSIl/M M HTtl

I'm is Ihf Appliyablc M:irktr [’rict; in USD/bbl dvicniiini’d a* InlUiws;

when RC’P is ujiln I IS l l  20/harrcl, i*m equals R t T ;

wlwn Kt:P is higher ihun U SD  2l)/hurrcl & nm nver U SD  4S/hN, Pm ctjiwls 2ff+ J5  %  o f K f P  over 
S20;

when kC'i* is higher lhan USD  45/bli|, I'm equals 2S.75 + o f R t'P  over S45 

I}/. =  8 W  (^final (liscnimi)

Cr= Applicahle Conversion facitir MMiri'd/bhl iissiimcd ;is 5,7 MMBTU/bbl

Illustration of j*as prico wcrkinK is at Appeiidix A.

[H -ci)/Ii|lra DctfB W u K ir X»ne 0 u jis u rk o  (fi>r >hu h lw k s  IhHl u in v e rt  l»  20tiy ix iU cv) 

l*K= 1*111 • D fA 't

When: Pj; h  (he tias Priec m tiSD /M M llT lI

I’m tK Ihe Applitjhle Miirkcr Price in ( ISD/bhl delenniiieil a> I'nlUiW'i; 

when RC’l’ is uptii D SD  2U/barre), Pni equals R C I’ ; 

when R ( T  ts higlwr than tISD20/hafrul & mtl over U SD  4S/bhl, Pm equals 20+ 42%  n rR t'P  over $20;
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whuti RC‘P is hiishor ilum USD 45/bbl. I’m tquak 30,50 + 2,73% of KC’t* over S4S 

D/ = 82.5*S (zonal Jî crmnl)

(,'f= Applicable Conversion factor MMIJTU/libl assunwJ as 5,7 MMUTI I/bhl 

lllLixtriUioii Ilf gas price working iii ai Apjioiiclix li.

- 5 5 -

l> i fo lw n a  fa p u m t ifc f t  a  P fw iw t i l t in  PtiUry
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Ai)i)t.‘in li\ A

I 'O R /O N H O  S H A L L O W

A WL’i îtL'd :ivcragc iiiiiwried Criiili: Oil (’ & Prici: (Assumed RC'P) 
t‘l(X)r (C & I')
Ccilidg (C & P)

Apply slitling stiile Jiscounis lo C&l-crutli; oil prito aficr flmii' & uptocuiling

vmi].
I40.CXKX)
lO.tXXX)

l(X).tXXX)

ILSyHHI. Applieablc%ofC:&r Price IJSS/mtN

Upto 20 100% =20.(XX)0 (A)

Above 20 to 43 Plus 35% ot‘ incremental increase = 8.7500 (»J

Above 45 to 10(1 Plus 3% of incremental increase = l.f)500 ((■)

AjipliciiNe C & r  Price (A+li+C’) 30.4(K)0

c.

I),

H.

M;irkcr Price = Applicuble C&t-’price x Auiiil diseoiinl of H0% 

= 30.40(X)*(J.H0 

= 24 J  2

Conversion factor * assumed (MM Btu/bbl)_______________ J J
rVxJucer price for Pipeline ciualilv spccil'icalion gas in US$/MMHUi = 24J 2  / 5,7

= 4.2C66

Nolc:* Wci^led average he:itiiig v:ilue in MMBtn/hM |>er ty|ie of imported ('rude Oil. as 
applicable during ihe period.
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ApDvndix K

I OR y.ONK o & iit.TRA i)i: i:i*

?/mn.
A, Wt'ighlcd Hvcrtigc iniix>rk'd ('rude Oil C & V I'rla* (Assitmcd K('l') 140.000(j

I'loor Price (C & f') )0.0{X)0
Ceiling IVico (C & 10 100.0000

H. Apply slidinji sciilc discoiims loC'&l*crudo oil prkv al'lcr llwr & uplo ceiling

ijss/imi. Applicable % of C&l* lYice usy iiu i.

IJpto 20 100% =20,0000 (A)

Above 20 lo 45 Phis 42'̂ ' of incremetilal increase = 10.5000(11)

AKive 45 \o 100 Plus 2,75% of incremental increase =1.5125 (C)

Appliciihie (’ & I'* Price (A+li+C) 32.0125

Miirker Price = ApplicaMe f'&[' ]it'icc x /onnl discoiini of 82.5'??' 

= .12.0125 » 0.82?

= 26.4103

I), Conversion I'aclor * assumed (MM Hiu/bbl)________________ 3.7

iV^Kkiccr price Ibr Pipeline ciiiciiiiy sfjecificalion giis in US$/MMBlu =26.4103 / 5.7
= 4.63-13

Nnie;* Wcipbted avenige healing value in MMnm/hM per type of imported Crude Oil. as 
iipplicable during die jieritxl.
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O I L  AN D  G A S  R ^ X iU L A T O R Y  A l J T I I O R n  \

Islamabad, the 30"‘ June. 2010

N Q T t F I  C A T I O N

S.R.O. (l)/2 0 I0 .- Ill exercise o f  the powers conferred by sub-section (3) o f  Section 8 

o f  Oil and Gas Regulatory Authority Ordinance, 2002 (XVII o f  2002). the Authority, in 

super-session o f  its notification No. S.R .O .20 (l)/20I0 . dated 8"' January, 2010 and 

S .R .0 .6 ti(l)/20!0 . dated 9"’ February, 2010, is pleased to notify die sale prices and minimum 

charges specified in schedule below, for the purposes o f  the said Ordinance, in respect of 

natural gas sold by the following com panies to various categories o f their retail consumers 

with effect from I*' July, 2010, nam ely;-

S C H E D U L E

( 1) Sui N orthern Gas Pipelines Limited
(2) Sui Southern C as Conipany Limited

I. Dom estic S ector:

a) Standalone meters
Sale price:

R s./M M B T U
upto 100 M ’ perm onth  _  __ 95.00
Over 100 -  upto 300 M ’ per month 190.00
Over 300 -  upto 500 M ’ per month 800.00
All over 500 per month 1,006.40

M inim um  charges Rs. 128,15 per month

b) M osques, churches, temples, madrassas, other Religious Places and Hostels 
attached thereto; Governm ent and Sem i-Governm ent O ffices and Hospitals,
G overnm ent Guest Houses. Am ied Forces M esses, Langars. Universities,
Colleges, Schools and Private Educational Institutions. O rphanages and other
Charitable Institutions along-with Hostels and Residential Colonies to whom
gas Is supplied through bulk meters.

(i) u p to  .100 p er m onth

R s./M M B T li
upto 100 per month 

_Over 100 -  upto 300 M ’ per month
9.5.00

190.00
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(ii) Over 300 M’ per month

All ofT-takes at flat rate of:

Minimum charges:

Rs. 383.42 perMMBTU 

Rs. 128.15 per month

II. Commercial:

All establishments registered as commercial units with local authorities or dealing 
in consumer items for direct commercial sale like cafes, bakeries, milk-shops. tea 
stalls, canteens, barber shops, laundries, places of entertainment like cinemas, 
clubs, theaters and private offices, chnics, maternity homes, etc.

Sale price:

Minimum charges:

Special Commercial (Koti Tandoors)

Sale price:
(a) llpio 300 M’ per month

upto 10 0  M  ̂per month
Over 100 -  upto 300 M  ̂per month

(b) Over 300 M’ per month

Rs. 463.76 perMMBTU 

Rs. 2,189.28 per month

RS./MMBTU
95.00

190.00

All oft'-takes at flat rate of 463.76

Minimum charges: Rs. 128.15 per month

IV. Ice Factories:

Sale price: 

Minimum charges: 

V. Industrial:

Rs. 463.76 perMMBTU 

Rs. 2,189.28 per month

All consumers engaged in (he processing of industrial raw material into value 
added finished products irrespective of the volume of gas consumed including 
hotel industry but e.xcluding such industries for which a separate rate has been 
prescribed.

Sale price: Rs. 382.37 perMMBTU
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Minimum charges: Rs. 12,893.29 per month

VI. Compressed Natural Ga.s (CNG): 

Sale price:

Minimum charges:

Rs. 503,64 perMMBTU 

Rs. 16,982.44 per month

Rs. 536.42 perMMBTU 

Rs. I8.0S7.77 per month

VII. Cement:

Sale price:

Minimum charges:

VIII. Fertilizer Companies:

fi) Pak-American Fertilizer Company Limited:

Sale price: (a) Rs. 102.01 perMMBTU forgasused
as feed-stock; and

(b) Rs. 382.37 per MMBTU for gas used 
as fijcl for generation of electricity, 
steam and for usage of housing 
colonies.

(ii) Dawood Hercules Chemicals Limited. Chichoki MaIlian, Sheikhupura 
District:

Sale price: (a)

(b)

(iii) Pak-Arab Fertilizer Limited, Multan: 

Sale price: (a)

(b)

Rs, 102.01 perMMBTU forgasused 
as feed-stock; and

Rs, 382.37 perMMBTU forgas used 
as fuel for generation of electricity, 
steam and for usage of housing 
colonies.

Rs. 102,01 per MMBTU for gas used 
as feed-stock; and

Rs. 382.37 per MMBTU forgas used 
as fuel for generation of electricity, 
steam and for usage of housing 
colonies.

Dhaka University Institutional Repository



- 4  -

(iv) Pak-Chiiia Feriilizer Limited, Haripur;

Sale price; (a)

(t>)

Rs, 102.01 perMMBTU tor gas used 
as feed-stock: and

Rs, 382.37 perMMBTU for gas used 
as fliel for generation of electricity, 
steam and for usage of housing 
colonies,

Minmuim charges:

(V )  Hazara Phosphate Fertilizer Plant Limited, Haripur:

Rs, 12.893.29 per month

Sale price: (a)

(b)

Minimum charges:

(vi) ENGRO Fertilizer Company Limited: 

Sale price: (a)

(b)

(vii) Fauji Fertilizer Bin Oi'sim Limited: 

Sale price; (a)

(b)

(c)

Rs. 102.01 perMMBTU for gas used 
as feed-stock; and

Rs. 382,37 per MMBTU for gas used 
as fuel for generation of electricity, 
steam and for usage of housing 
colonies,

Rs. 12,893.29 per month

Rs. 59.29 per MMBTU for gas used 
as feed-stock (provisional); and

Rs. 382.37 per MMBTU for gas used 
as fuel for generation of electricity, 
steam and for usage of housing 
colonies.

Rs. 102.01 perMMBTU for gas used 
as feed-stock upto 60 MMCFD; and

Rs. 59.29 per MMBTU for gas used 
as feed-stock (additional 10  

MMCFD) (provisional).

Rs. 382.37 per MMBTU for gas used 
as fuel for generation of electricity, 
steam and for usage of housing 
colonies.
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IX. Power S(ution5( (WAPDA’s and KESC’s Power Stations):

(i) WAPDA’s and KESC’s Power Stalions and other electricity iittlity 
companies excluding WAPDA’s Natural Gas I urbine Power Station, 
Nishatabad. Faisalabad.

Sale price: Rs. 393.79 per MMBTU

Minimum charges; Rs. 13,278.37 per month

(ii) WAPDA's Gas Turbine Power Station, Nisliatabad. Faisalabad

Commodity charge: Rs. 393.79 per MMBTU

Fixed charge: Rs, 975,000 per month

(iii) Liberty Power Limiied’s Gas Turbine Power Plant (Phase 1) at Daharki

- 5 -

Sale price (provisional): Rs, 980.61 per MMBTU

Minimum charges (provisional): Rs. 33.065,54 per month

X. Independent Power Producers:

Sale price: Rs, 332,36 per MMBTU

Minimum charges:

XI. Captive Power:

Sale price:

Rs. 11,206,98 per month

Rs, 382.37 per MMBTU

Minimum charge.s: Rs, 12,893,29 per month

(3) Mari Gas Company Limited:

(i) l-NGRO Chemical Pakistan Limited:

Sale price: (a) Rs, 102.01 per MMBTU for gas used 
as feed-stock; and
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(b)

6 -

Mitiimuni charges:

Rs. 382,37 per MMBTU tor gas used 
as fuel for generation of electriciiy, 
steam and for usage of housing 
CO Ion I w.

As per Gas Sale Purchase Agreement 
between ENGRO Chemical Pakistan 
Limited and Mari Gas Company 
Limited.

(ii) Faiiji Fertilizer Company Liniited-Machhi Goth. District Rahim Yar Khan and 
Fauji Fertilizer Company Limited, Mirpur Mathelo, District Ghotki (ex-PSFL);

Sale price;

Minimum charges:

(a) Rs. 102,01 per MMBTU for gas used 
as feed-stock; and

(b) Rs. 382.37 per MMBTU for gas used 
as fuel for generation of electricity, 
steam and for usage of housing 
colonies.

As per Gas Sale Purchase Agreement 
between Fauji Fertilizer Company
Limited and Mari Gas Company 
Limited,

(iii) Fatima Fertilizer Company Limited: 

Sale price:

Minimum charges;

(a) Rs. 59,29 per MMBTU for gas used 
as feed-stock (provisional); and

(b) Rs. 382.37 per MMBTU for gas used 
as fuel for generation of electricity, 
steam and for usage of housing 
colonies.

As per Gas Sale Purchase Agreement 
between Fatima Fertilizer Company 
Limited and Mari Gas Company 
Limited,

(iv) Foundation Power Company {Daharki) L imited :

Sale price: (a) Rs. 332..16 per MMBTU

Minimum chargcs: As per Gas Sales Purchase Agreement 
between Foundation Power Company

Dhaka University Institutional Repository



-7 -

(Daliarki) Limited and Man Gas Company 
Limited Jii addition to Rs. 11.206.98 per
tiKinih.

[File No, OGRA-10-3(8)/2010)

(Syed Janad  iVasoein) 
Senior Executive Director (Finance)
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o i l .  A N D  G A S  R E G U L A T O R Y  A U T H O R i  r V

Islam abad the 8'*" January, 2010 

N O T t F l C A T l O N

S.R.O. (Ij/2009.- In extrrcise of the puwers conferred by sub-section (3) of

Section 8 of Oil and Gas Regulatory Authority Ordinance, 2002 (XVII of 2002), the 

Authority, in supersession of its notification No.S.R.O.6I0(l)/2009. dated 30"' June. 

2009. is pleased to notify the following sale prices and minimum charges specified in 

column (?) of the table below, for the purposes of the said Ordinance, in respect of 

natural gas sold by the Pakistan Petroleum Limited and Mari Gas Company Limited to 

WAPDA’s Gas Turbine Power Station, Guddu, with eftect from l" January, 2010,

namely;-

S, No [)e,scri[)tion
Rs. perM M BTU

(31
1 , {i> Sale Price: 380,41

K andhkot

Ui)Mininiuni charges As per Gas Sale 
Agreement between 
and Pakistan 
Limited.

Purchase
WAPDA

Petroleum

2. (i) Sale Price: 369.97
Mari

(iilMinimum charges As per Gas Sale 
Agreement between 
and Mari Gas 
Limited,

Purchase
WAPDA

Company

(File No. OGRA-l0-3f8)/20l0)

( Sycd Jawad N a seem ) 
Senior E .w tir ive  Direcitfr (Finance)
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A. Cost o f eas (wellheadeas prices}

(i) llic  cost o f  gas shall be dcicrininctl in accordancc wiih the gas pricc
agreem ents execiiled belwcen the 1‘eJeral Ciovcrnmenl ami the gas prtniucers, 
liic  a is l  o f  gas for :hc iwii com panies will be com puted as “weighlcd average 

cost" in accordance with the agreem ent signed between ihetti under 
Ciovcm m ent's policy guidelines.

(ii) Ilie cost o f  imported gas (pipe gas or LNCi) shall also be treated as the 
wellhead price fur the purpose o f calculating the “w eighted average cost" o f 
gas for ihe iwo utilities pntvided ihe purchase price o f imported gas in any 
nm n is decided by the I'ederal Ciovernment.

H. Rate o f  Ketuni

(i) 'ITie utilities shall receive a variable rale o f return on the value o f I heir nel 
fixed assets in operation,

(ii) 'ITie rale o f return on operating assets shall be indexed to Karachi Inicr Hank
Offer Rale for one year (K IliO R) plus to provide a predictable return to 
shaieholders thereby reducing ihe regulattiry risks.

(iii) I'or the purpose o f  deterniination o f estim ated revenue requireiiients for a
financial year KIIiOR shall be taken on the basis o f average rate for relevani 
financial year,

C. Asset valuatioti

(i) 'Ilie fixed assets in operation shall be calculated as one half o f ihe sum o f the
value o f  fixed assets in operation ai Ihe beginning and at the end o f  the fiscal year 
less the atnouni o f  accumulated depreciation as valued at (heir historical cost 
subject to the condition that any asset which is cotnntissioned after 31’* March of 
the relevant financial year shall not be treated as operational for this purpose.

(ii) Only such capital expenditure shall be included in the lissct base f<ir the purpose
o f rate o f  return, as is pioident. cost effective and econom ically efficient.

(iii) 'llie  utilities shall not obtain any loan from the consum ers, However, in
accordance with Rule 2()(xxii) of the Natural Cia.s Licensing Rules, 2002. they 
may agree with the consum ers for cost sharing o f an asset for provision o f service.

(iv) All assets creatcd dirough the consum ers' contribution and government grants
shall be allowed a 3% return on their depreciated value.

P R O P O SE D  T AHJ FI '  H IT ,I  M E

(v) 'Ilie KIUOR based portion o f  the rate o f return shall be reduced pro rata in 
accordance with the interest rales on any soft term loan obtained by Ihe
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companies from ihc i'cdcral Oovcrnmeni or ;iny provincial govcrnmcni. Such 
assets shall be separately nminiained in the books of accounts for the purpose of 
rale of reiurn.

(vi) All malcrials of stundaid spceificaiion shall be. procured by ihe utilities in a 
U'anspareni tnanner on conipciiiive basis. The Authority may require the licensee 
10 provide staiuiory auditors’ certificate to this efreel for any specific items of 
materials,

1). f)eorecia iio tt

(ii) Depreciation shall be calculated on straight line basis for different assets at the 
following rales;

(i) Transmission pipelines and compressors 4%
(ti) Distribution pipelines 5%
(lii) All other assets as per existing practice

(iii) Depreciation shall he allowed on half yearly basis in the year of addition.

IC. Qperatine revenues

(i) All revenues generated directly or indirectly I'rom can'ying out of the licensed 
regulatory activities including income from outside contracts but excluding 
late payment surcharge on arrears of gas bills and financial income from bank 
deposits shall be treated as operating revenues.

I', Oneratine fCxpenses

(i) All prudently incurred expenses on the operation o f  the licensed regulated
activities; excluding provision for doubtful debts, coiTwrate income tax and 
Hnancial chiirges on loans shall be treated as operating expenses. I-or the purpose 
of calculating the operating expenditure, Ihe following benchtiiarks/ targets shall 
be used:

Unman Resources Costs

u. Human Resource Costs will be allowed as per benchmark in place since 
many years, CuiTeiitly, it is set on the basis of actual cost l-'Y 2007-{)X. 
subject to tlie following indexation:

t. by 50% of ol'llcially noli tied (*PI, At Ihe lime of estimation, Ihe 
previous year’s ('1*1 shall used. However, at the lime of
actualization, ( 'i’l for that particular year shall be used:

ii. by H)%  of the incremental number of consumers;
iii. by 20% of incremental of transmission/ distiibuiion network;
iv, by 20% of the incremental sales voiume.
v, IAS 19 cost will be added back into Ihe results.
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b. 'Hie saving or cxccss vis-^i-vts I lk  a)sl bench mark will be shared 
equally between the petitioner and the consum ers through adjustmeni at 
the lime o f determ ination o f final revenue requirem enl. If the actual IIK 
cost o f Ihe pelilioner is higher ihan ihe benchm ark UK cost, 50% of ihe 
excess amount will he adjusted in the revenue requirem ent and balance 
50% shall be absorbed by the licensee from iis own profits. C’onversely. 
if  the actual MR cost is less than the benchmark HR cost, 5 0 of  the 
savings shall be retained by (he ix'tilitmcr and ihe balance SO'?? will be 
adjusted in the revenue requirement.

Unaccounted for Gas Losses (UFG)

(ii) In com pliance with Ihe National Security Council decision o f October 20(Kt, that 
the regulatory authorities shall look into the losses and inefficiencies o f  the public 
utilities before allowing them the tariff increases, the Aulhority had set Ul'Ci 
target for both utilities at 69f' to be achieved by the end o f  TY 2(M)4-05, 'llie  
com panies were allowed to retain the savings if U l’G was less than the target, 
conversely any loss over and above the target was to be borne by them frutii their 
profits without impacting the consum ers' prices.

(iii) Mie Aulhority after due consultation with the utilities has decidetl to reduce the 
lIl'C’i progressively to 4% by l-'Y 2011-12 in such a manner that it also provides 
the utilities a comfort level and an opportunity lo make real efforts to control this 
long stantling inenaeo. The proposed targets are as follows:

F in u n c b l Y ear U p p er T a rg e t Low tT  T arg e t
2{K)5-06 6.00% 5.70%
2(X)6-t)7 M m 5.40%
2007-0S 6.00% 5,10%
20()X*()‘; 5.50% 4.80%
2009-10 5.50% 4.50%
2010-1 I 5.00% 4.25%
2{)l 1-12 5.00% 4.00%'

{ivj 'Ilie above targets are subject lo the following ctintlititins:

a. t/ny /tm over attil uhove the lower inr^el hit! upio flw upper turfiCi .shall he
xlKircil 5 0 %  between ihe }{{is t'ompatty (inil 5()7r itt Ihe revenue 
ret/uirements:

h. loss over and ahove the upper target shall he !()()% <it the cost o f  the f>as
utility without any adjuxtmenfs it! the revenue reiiuirementx:

c. loss helow the lower tar^e! in any Jinttnciol year shall he reiained hy the
utility eompatiy without any adju-'itment in the revenue requirements:

d. in the event o f  a signifiatiii additional avaiUthili!y o f  f{as (10 %  o r more 
that! !he actual volumes for the year 2005-06) to any company, these 
targets will be reviewed hy the Authority.
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Non-corc aciiviiics like iiicicr manuractiiring, sale of gas cumlciisatc, myally I'ruin 
JJVI,, gain on consiruciion cuniracls ctc. shall be treaieci as scpaiaic activiiies lor :he 
purpose of calcululing the rate of return allowed lo the gas companies providcil such 
business units are sel up as subsidiary compaaic.s wiitun one year of elTeeliveness of 
this new lariff regime.

It. tndenendent transmission Hues /  distribution system

Rate of return for any independent iransmission pipeline or disirihuiion system shall 
he deierniined on ease to ease has is in consultation with the frdcral Ciovernnient and 
the concerned licensee in accordance with the principles laid down in Section 7 of 
OGkA Ordinance.

a . Nott'Core activities
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Principles for a C encric  G as Pricing M ethodology for V ietnam  

/I gas prichif’ methodology' fo r  V ietnam mast serve twin objectives:

The cxccption to this generali/ation is gas from the PM*3 development. I’herc. the gas 

pricc, which is catciilatcd as a ratio to the price of Medium Fuel Oil (MI’O). is derived 

from an earlier negotiaiion for the sale o fa  proportion ot'ihat gas for power generation in 

Malaysia.

1. Ai the supply end. in combination with the upstream fiscal regime, it has to provide the 

appropriate financial Incentives to gas developers to invest in exploration, development 

and production activities: and

2 . In gas-consuming sectors, it has to provide the right signals to investors to choose gas 

as the economic, lowcr-cost fuel when supply increments become available. The first role 

should lead to optimal investments in the upstream sector, i.e., at any given time, only 

those gas fields should be developed which are economically competitive in Vietnam's 

main gas consuming sectors. And the second role should lead to optimal investment in 

the consuming sectors, i.e.. gas should only be used in those gas-consuming projects in 

which is it competitive against its alternatives. I'his dual role means that a gas pricing 

methodology for Vietnam has to ensure that the gas price captures the highest possible 

value of gas in its main gas-consuming sectors (downstream) while avoiding the 

development of uneconomic gas fields (upstream).

For large-scale gas development to take place, Vietnam *s gas has to he 

competitive in power generation:

The power generation sector currently consumes 8 8  percent of the nation’s gas 

production. All projections for the development of Vietnam's gas scctor show that 

rapidly expanding power generation will remain the dominant wholesale consumer of 

natural gas in Vietnam at least until 2025. Vietnam plans to adopt a competitive power 

generation market during 2009-2014, This is a major opportunity for the nation to further 

develop its gas sector because, in an economy which does not have a significant space 

heating requirement or concentrated industrial loads, large-scale gas resource
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development can best be ancliored by major new power plants, f^y contrast, individual 

projects in other consuniinji sectors, such as fertilizer production, transportation (CNG), 

ceramics, etc., do not possess large enough scale to become "anchor tenants” which can 

provide the volume to support major gas projects, I'or these reasons, if lurther large-scale 

gas development is to take place, natural gas will have to be competitive as a fuel in 

Vietnain’s power generation sector.

Vietnam ntust select o pricing methodolog)' fo r  processed natural gas that links 

to the power f^enenttion market:

So far, the methodologies utilized for pricing gas at the tailgate of the processing plant in

Vietnam are not linked to the dynamics of the power generation market. These gas

pricing methodologies are focused only on the gas supply component of the gas value

chain (figure 4.1). In developing an appropriate pricing methodology for Vietnam, the

following alternatives were considered and found to be unsuitable:

Figure 4.1 A Gas Pricing Methodology for Vietnam Linked to the Power 
Generation Market

Gas Producer -Single Buyer -  Single 
Seller

Various Gas Fields

Wellhead gas price

Power Generators 

Competitive Market

Well head has pricc + 1 &D cost

Pricing Methodology for Wellhead pricc

Oil parity pricing Arbitrary Choice of linkage; oil is 
not alternative to gas in power 
generation

Cost plus pricing Has led to long delays in Vietnam

Gas-on-gas competition Sufficient competition is unlikely

Competitive 
pricing is based 
on main
consumer 
(Power) and will 
keep gas
competitive in 
power and other 
market.s, it is 
also practical, 
consistent with
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Export
pricing

opportunity

Import
pricing

opportunity

in Vietnam in ni'ur future

Gus exports from Vietnam unlikely 
in near future

Gas imports to Vietnam unlikely in 
near future

All the above methodologies are based on gas supply

NSED,
suitable
wholesale
market

and
for
gas

“Oil parity’ pricing” (example: 0.46 x Medium Fuel Oil (MI O) for PM3): ihc choice of 

multiplier {such as a fixed 0.46 for PM3) or olhcr linkage to the oil price is necessarily 

arbitrary and may not ensure that gas is competitive in the power sector ai all times. 

Further, oil is not an alternative to gas in power generation lor Vietnam base load supply. 

There fore, oil-linked pricing will not necessarily keep gas competitive as a power 

generation fuel {nole: it appears lliat the Ca Man power generation plant supplied by PM3 

gas was oflcn not dispatched in die power market during periods o f high oil prices in 

2008);

“C;as on gas competition” (example: North America): there is unlikely to be sufficieni 

competition among domestic gas sellers for Uiis option to be viable in the foreseeable 

future:

“Cost of scrvice” of gas production (example: USA in the I960’s and in Canada until 

1975): this is inconsistent with the NSKD's staled policy direction and il failed to attract 

sufficient upstream investment when it was tried for a decade or so in the USA in the 

1960s and in Canada until 1975; it has also led lo lengthy price negotiations in Vietnam, 

resulting in project delays; infrastructure investment, (Source: Viet Nam News Service May 

26,2009.

“F.xport opportunity price" (example: Netherlands): large volume gas exports from 

Vietnam are unlikely to occur in the foreseeable fulure;

“Im port opportunity price" (example: Mexico): large volume imports of pipeline gas lo 

Vietnam are unlikely lo occur in the near future. Ihe possibility was also considered of 

deriving a gas pricc by working back from an average electricity "pool price’'. This 

resulting price would reUcct a composite o f the costs of all the sources of generation used
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al any one lime. As an average, il would conccal some inctTtciencies such as the use of 

fuel oils and some fiindamenlal dirferences in cost slruclures such as ihc very low 

operaling cosis of hydro-electricity. This idea was not pursued for these reasons and 

becausc it would noi provide ihc neccssary link between the gas price and the economics 

of the incremental supply of power generation. Another possible pricing methodology, 

which usually has a political rationale, is "an economically and socially acceptable 

electricity price", [iut this is not the competitive energy market solution directed by the 

NSFU^. The prices of energy commodities should be driven by compeiitive values in the 

markets they serve, not by what might be termed "affordability'' criteria lor any 

secondary energy generated by these commodities. Ideally, affordability considerations 

should be addressed not through pricing but through targeted support programs for those 

members o f the community who are least able to meet their minimum electricity needs at 

market prices. IVherever there is a demonstrated social need fo r  suhsidy^ the 

government should directly subsidize the target group rather than subsidizing 

the gas commodity itself. If Vietnam adopts any of the above methodologies for pricing 

sales gas at the tailgate of the processing plant, there would he no assurance that gas 

would be competitive in the power generation market in the long term. I'he main 

shortcoming of these methodologies in Vietnam Is that they fail to link the upstream gas 

sector to conditions ol' competition in the market for power generation fuels. As llgure 

4 ,1 stales, a gas pricing methodology based on the power generation market can make gas 

competitive in its consuming markets.

Kecommcndcd methodology for Vietnam: ^competitive pricing'
A ‘cumpclitivc pricinH’ mcthodiilosy will allow gas to secure its place in power 

generation: Under competitive pricing, a gas price at the exit of the gas processing plant 

is developed by starling in the power generation market. The aim qf compelilive priciitfi is 

{() e.slimaie (he gax price which will make a tinii o f electricity generateti by a }ia.\'-J}recl 

power plant cnmpefifive against a unit o f electricity generated hy a power plant using the 

first choice o f alternative fuel. This would be the price at which wholesale gas should be 

offered in the power generation market, 'fhls approach to discovering the wholesale gas 

pricc will allow gas to compete in power generation. This concept is illustrated In I'igure
7
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Figure 2: Under Competitive Pricing, the Wellhead Price is derived 
from the Value of Gas in Power Generation

G as Producer Single R uyer- Single 
Seller

Various Gas Fields

Power Generiitors

Competilive Market

Value of gas in power general ion minus Value of gas in power generation 
T&D cost ^

The pricing methodologies shown in figure I develop the price of gas at ihe power plant 

gate by discovering a price for processed gas in tlie upstream gas sector and adding to it 

the T&[) cost of delivering that gas to the power plant. Under competilive pricing, the 

logic of price Ibrmation runs in the opposite direction. As figure 2 .shows, the competilive 

price of gas at the pow'er plant gate is discovered in the power generation (i.e., gas

consuming) sector and the pricc for a specific field is developed by deducting from thai 

competitive pricc the regulated T&D cosl of delivering gas from that specific field to the 

power plant {if, as is ot\cn ihc case, the power plant’s gas supply is delivered at high 

pressure off the transmission system, ihere would be no distribution cost to account for). 

In figure 2 and elsewhere the term "wellhead price’’ is used as a short form for the price 

at the point of production. The production operation is completed when the "raw gas” 

coming from the wells leaves the processing plant as “sales gas” into the receipt point of 

Ihe transmission system. Thai geographical point is sometimes described as the “tailgate" 

or ”exit" of the processing plant. Canada furnishes an example of the way thal 

competitive gas pricing was used by the government to break away from outmoded "cosl 

of service” pricing following ihe 1973-74 "energy crisis" and to ensure that gas would be 

competilive in industrial market-s lhat anchored gas demand al that lime. How and what 

in Vietnam would be considered PSC terms, were amended by governments to achieve 

competitive gas pricing in Canada during the period 1975-85 as follows:

Implementing competitive gas pricing in Canada 1975-85
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The equivalent in Canada of (he PSC in Vietnam is ihc “Petroleum and Natural Gas 

License (rormeriy 'lease’)’’, traditionally, the lease provides that the price to be used for 

purposes of royalties and taxes is that which results from arm’s-length negotiation 

QPre-1975; gas prices established under long term contracts with the pipelines were low. 

stable and enabled rapid market growth;

y~l975; oil priccs tripled: inflationary economy; gas prices Hat: gas development 

stalled; shortages loomed;

Q 1975/76; initially, the Alberta provincial government that owns and leases the mineral 

rights stipulated that the gas price would be the competitive value as established by its 

regulator, not by the long term contracts;

L! 1975-85: subsequently, the I'cderal and Alberta governments agree to competitive gas 

pricing based on a 0.75 ratio to oil prices (gas price at ‘city gate’ was set at 0.75 of 

‘rellnery gate’ price of crude oil); this price ensured gas competitiveness against 

industrial fuel oils in its major consuming markets (gas had to be competitive with heavy 

fuel oil in large-volume industrial uses since power generation was not a major gas 

consuming market in Canada at the time and fuel oil was the alternative fuel to gas in 

industrial uses)

[.IResult: higher gas producer revenues stimulated supply and shortages were avoided; 

this methodology yielded highly competitive gas prices in small industry, commercial 

and household uses where end-user fuel oil prices were higher than the wholesale gas 

price calculated for high-volume Industrial uses:

□ Post-1985; a Wholesale Competitive Gas Market Is established; gas prices are freely 

negotiated between sellers and buyers; no government interference with pricing,

Tahle I: A Competitive Gas Price: Heating Value vs. Shadow
Pricing S/MMBTU— for illustrative purposes only

Straight Heating Value Price 
( 1 )

Shadow Price; with adjustments to reflect "value” not 
included in Column 1

(2 )
Value of natural gas delivered 1 leating value price 4.90
to the power plant; 4.90 Plus:

Government take: 1.33
Security premium .03
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Net of carbon emissions 
Compared to coal 
Hquals;
Shadow pricc

Next, deduct from this competitive pricc range ihc regulated gas transmission (and, if 

applicable, distribution) tarifl' tor a "typical" prospective length o f haul, to determine the 

price or price range o f pipeline quality gas at the outlet of the gas processing plant: Set 

the values at the outlet of the gas processing plant as benchmarks for producers and 

consumers and obtain their feed back. Note, of course, that these values would vary over 

time, mainly in relation to variances in the CM- price (=Cost o f the commodity. Insurance 

and freight) of imported coal.

Anticipated result o f these steps: fhere is agreement in principle on the competitive 

market value(s) of natural gas in the end use level and. by deduction of distribution (if 

applicable) and transmission tariffs from the market value(s). agreement on how to 

establish the value(s) at the point where pipeline quality gas enters the system. (S) 

Establish parameters for gas commodity price negntiations am! define the role o f 

regulatory oversight in advance o f the next gas development project (recommended time 

period: through the end of 2010/2011) Refine the methodology for competitive gas 

pricing by considering such elements as: the concept of a floor to protect gas producers 

on the downside and a ceiling to safeguard gas consumers on the upside of market 

lluctuations. Consideration of the level of any price floors and ceilings w'ould have to be 

integrated with consideration of the net cffects worked through the fiscal system to 

ensure continued international competitiveness of Vietnam as a host for gas development. 

[Refinement of the competitive gas pricing methodology will have to take account of the 

legal requirements for the Competitive (jeneration Market (CGM) in the power sector, 

where the price range for contracts will be set by RRAV. fhe Authority’s approach is to 

develop and issue regulations to avoid case by case decisions. The generation pricing 

methodologies for the standard contracts to be signed by the Single Buyer during the 

CGM period through about 2014 are being developed. 'I'hese methodologies will 

establish principles and a formula for calculating the price range (for contract 

negolialion) and annual indexation of contract prices. The proposed approach 

differentiates types of generation technology {benchmark costs) and fuel.] In light of the
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foregoing, publish a price or an acceptable range of prices of pipeline quality gas ai the 

outlet of the gas processing plant as the competitive price(s) at which new sales and 

purch^ises of gas would take place in the interim Phase 2 of gas market design 

implementation and in Phase 3 prior to a finding that a condition of workable competition 

exists and competitive pricing can he replaced by freely negotiated prices.

Define regulatory oversight, dealing with: what body is to provide that oversight; with 

what authority it is to act; and under what market circumstances a condition of workable 

competition might exist in which competitive gas pricing might be succeeded by freely 

negotiated pricing, 'f'he Ministry would be charged with the responsibility of working out 

the scheme proposed here, doing so in close consultation with Petrovietnam (PVN) and 

other gas and power industry representatives. I'he Ministry’s authority for these tasks 

may be found in the NSliD provision under Heading 3 “Development Strategy", c) 

Petroleum Sector to "r.stablish a legal basis for...economic...management in the gas sub

sector such as... approving gas price.”

Anticipated Resttlf o f these above steps: The generic system for gas pricing In new 

developments will provide predictability and encouragement to developers and 

consumers of gas from neW' projects.

Giving policy and administrutivc form to “competitive pricing” of 
natural gas
This Report focuses on economic and policy aspects of the gas sector development 

framework. It has not included a review of related legal issues, There may therefore be 

legal constraints to what is proposed here. Currently, upstream gas pricing is determined 

by the following terms of clause 8.1.5 in Vietnam's model Production Sharing Contract 

(PSC); fi.i.5 Natural Gas shall he soU! at aj^reed price in accordance with producing 

principles applicable to Natural Gas sales, prevailing imernatinnal market at the time of 

calculation, taking into account market location, quality, quantity and other relevant 

factors. The provisions of this clause leave much scope for discussion and negotiation of 

the gas price for each field. This room for negotiation translates into uncertainty for 

upstream investors. As previously noted, this has contributed to delays in the
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dcveloprtieiu of Vietnam's gas resources. The competitive gas pricing methodology is 

intended to eliminate this uncertainty.

Administratively, the competitive gas pricing mclliodology could best be implemenled as 

a term of the PSC, In the alternative it could be implemented by the Ministry {with the 

cooperation of PVN— the present governmental counterpart to the PSC contracting 

party).Ifihere are no legal obstacles, the former approach is recommended because of the 

certainty that it would provide for investors. In regard to the method o f incorporating 

competitive gas pricing in the PSC, there are at least two possibilities:

Option I: Competitive gas pricing could be stated as a condition for the sale of gas under 

new PSCs, or new PSCs and existing PSCs where sale arrangements had not yet been 

entered into. Legal aspccts of such a change would need to be clarified. This could still 

result in disputes between PSC contractors, Petro-Vietnam (PVN) and the Government of 

Vietnam (GoV) regarding the application ot' such a provision. It is therefore 

recommended that consideration be given to a further provision that the calculation of the 

competitive gas price should be made by an internationally recognized third party which 

has no economic interest in the outcome, with the cost of engaging this third party to be 

divided equally between the PSC contractor and the GoV.

1'he I’SC terms could possibly be as follows:

‘‘Natural Ga.s o f pipeline ifualify shall he snh! at the outlet o f the gas processing plant at 

a unit priee equal to its value for the gene rat ion o f electricity in a ntMf CCGT plant where 

the alternative source o f such generation is a new steatn plant using coal putx'hased ot 

the international market price, after ileduction o f the price o fT&D o f that gas from the 

outlet o f the processing plant to the gate o f the CCGT plant The price o f the natural gas 

according to this melhndology (“the base price") shall he established hy an authority 

which has no financial or other interest in the outcome. “

Option 2: The competitive gas price could be calculated by the Ministry, with or without 

the advice o f an independent third party, and that price inserted in the PSC. If this 

approach were followed, then it) the above example, the last sentence might read ‘The 

price of the natural gas according to this methodology shall be $XX per million British 

Thermal Unit (BTU) ("the base price").” Compared to Option I, which defers the 

identification of the competitive gas price until a sale arrangement is going to be entered-
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into, Oplion 2 would give greater certainty to investors in gas exploration and 

development, lo the government and to oilier stakeholders such as potential gas users. In 

addition to a formulation of PSC terms along cither of these lines which would lead to 

identification of the base price, sonic additional issues would also have to be resolved in 

further work on gas pricing:

nIndexation o f the base price: It is implicit in the methodology that an indexation 

provision would be needed to adjust lor fluctuations in international coal prices and 

possibly in other parameters of the methodology;

i .̂KITeetive date; The price would possibly bccomc effective on the dale of the firsl sales 

gas reaching the buyer;

r. Price ceilings and doors: If il were a policy objeclive lo prolcct the seller on the 

downside and the buyer on Ihe upside of price, further provisions would have lo be built 

into ihe PSC lerms;

r. What if the seller is prepared to accept a lower price than results from the application of 

the competitive pricing methodology? Would royalties and taxes be calculated on the 

higher o f the actual selling price or the price determined according to the methodology? 

QWhat if the PSC partner is unwilling to sell at the price that results from the application 

of the methodology? The gas will not be produced until such time as more favorable 

market conditions develop. Or, in the case of predefined **types"of gas, it will not be 

developed for production until adjustments arc made to the fiscal terms that enable the 

gas to be profitably sold. In cither case, it would have to be provided that, when a 

condition of workable competition has been found lo exist, competitive pricing would be 

replaced in new contractual arrangements by freely negotiated prices (which, of course, 

could include prices based on competing fuel values).

O ptions for I)istril)iiting “ Rents" along the G as Chiiin

Should rents he distributeil upstream, in T&O or anwnfi f>as consumers? Developers 

assume significant risk in exploration activity since not all wells drilled can eventually be 

developed for profitable production. Therefore, from successful upstream gas projeet.s. 

developers expect to capture economic rents over and above their technical costs for 

those projects. This is the reward for exploration risk-taking (box 4,4). The developer
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cxpccts to share those rents wjih the resource owner (the slate) through the upstream 

fiscal system. A finely-tuned fiscal system will alTord the developer the opportunity for 

an internationally competitive reward from a successfuI development but will at the same 

time recover for the state a share of the rent which will tend to be higher when 

commodity prices are high and vice-versa. The design of the Hscal terms relating 

government fiscal take to gas price should be such that changes take place automatically. 

This approach is supported hy the international experience with gas pricini .̂ If upstream 

producers arc financially impaired by low priccs, exploration and long-term supply arc likely to 

sufler {Bangladesh). It is beuer for upstream rents to be harvested by gas rcsourcc owners 

(governments) and gas icsource developers (lOCs. NOCs) which means no subsidies in 

downstream pricing (Canada). Passing upstream rents doŵ n the gas chain to cnd- 

consumers along with subsidized pricing of T&D starves these service providers of 

investment funds needed to maintain and expand networks (Bangladesh).

Price-sensitive upslream fiscal systems: Particularly in the aftermath of the very high oil 

prices e.xpcrienced in the 2006-2008 period, attention is being given internationally to 

fiscal systems that capture an increasing share o f available rents as prices rise (and vice- 

versa). Consideration might be given to blending gas price floors and caps, intended to 

protect producers and consumers respectively, with upstream fiscal systems that protcct 

the slate’s interest in capturing a fair share of available rents for the national patrimony. 

As already noted, pricing and fiscal systems for gas cannot be separated in assessing the 

overall effect in terms of attractiveness or otherwise of what the N.SliD calls “the 

competiliveness of oil and gas exploration and development in Vietnam over other 

competing economies”.

Fine-tunin}> o f fisca! systems to (teal with exceptional cost situations: In many 

extractive industries, situations may arise where cost conditions are such that little or no 

rents are available to be captured by the resource-owner. I'xamples o f these situations are 

gas fields where costs arc high bccause the accumulations are small or remote or contain 

a high proportion o f CO; and other contaminants. If these gas fields are going to be 

developed, then special fiscal measures may be needed, even to the extent of eliminating 

all taxes on the value of the produced gas and retaining income taxes which are only 

payable when the development proves to be profitable. This is a technically complcx
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subject matter ana sourta polity recommendalions are likely lo come only from expert 

analysis involving probahly-exiensive inlernational comparisons. The important principle 

10  be upheld is that developers should know at the earliest possible stage tn the 

investment cycle whai will be the fiscal terms applying to exceptional cost situations. 

What is economic rent?

Economic rent Is the income over and above a normal return on invested capital, which 

may accrue to the risk-taking investors in a successful gas or oil or mining development. 

Hconomic rents arise especially when the prices for ihe commodity in question are 

unusually high, i'or example, when international oil prices reached about $US 140/barrel 

in the summer of 2008. very large rents were created for owners of oil producing assets. 

When international prices are around $US40 per barrel as they were in March 2009, the 

rent generation is, of course, much smaller.

Fiscal Adjustments to make Gas Projects Rconomic

Alberta. Canada is one of the world’s most important petroleum jurisdictions. In 2008 

natural gas production totalled about 135 BCM (Billion Cubic Meter). The province’s 

regulator responsible for the upstream Industry is the Alberta Energy Resources 

Conservation Board (IZRCB or “the Board"), which has been in existence for 70 years 

and is considered a world leader. One of the ERCB’s objectives is to “conserve” energy 

resources and it aims to progressively eliminate the Haring of raw gas. The Board sets out 

criteria that an operator must use to evaluate a project lo conserve (rather than Hare) gas 

and they include instructions about how to assess gas reserves, gas and electricity prices, 

capital and operating costs, inflation and they state the discount rate that is to be used in a 

calculation o f the nei present value (NPV) of a conservation pmject. These criteria are set 

oul in a 2006 Directive. If the calculation results in a positive NPV plus a small margin, 

the operator must invest in the project. If the calculation results In a negative NPV, ihe 

operator must still proceed with the project but can apply to the government for a royally 

waiver.

How are rents distributed along the gas chain?

Rents can be shared in terms of lower than- competitive pricing for consumers of gas or 

higher than normal returns for iransacters o f gas. They may be shared by design, for 

example by government-mandated below-market pricing for consumers of gas-generated
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power (primarily I'or social reasons) or manufacturers o f gas-based rcriilizcrs {primarily 

for industrial development and security of supply reasons). They may be shared 

inadvertently, for example if the owners of natural monopoly gas T&D systems are able 

to obtain above-market returns from their investments thereby capturing some of the rent 

and returning a lower than otherwise netback for the gas producer and the stale as the 

rcsnurce owner.

ReUtling nfjlciat pricing policy to rent cot lection in the gas chain: It is appropiiale to 

draw attention to the NSCD's repeated references to: competitive energy markets: to the 

elimination of monopoly and subsidy (under b) "‘[-nergy Pricc Policy" in 4. 

“Iniplementaiion Solutions"); and to creating a legal basis especially for mid- and 

downstream petroleum activities including approving the price of gas T&D (under c) 

“Petroleum Sector" in 3. “Development Strategy"). Properly regulated T&D pricing 

would not allow the interception of any flows of rents from market prices back to 

producer nctbacks. The elimination of subsidy would not allow conferring concealed 

subsidies, drawn out of economic rents, on particular consumer groups through below 

market pricing o f gas.

Coticlttsion on rent distrlbutioti in the gas chain: Correct pricing at different stages of 

the gas chain, as proposed above (competitive pricing in the consumption market; 

regulated pricing of natural monopoly network services: downstream generic price minus 

the regulated I'&D cost to yield the producers’ price at the processing plant tailgate) will 

coiicenlrate rents at the production end of the chain where they are appropriated through 

the gas pricing and fiscal systems by the producer and by the slate as the resource owner. 

If the slate wishes to confer some of these rents on particular consumption sectors for 

social or economic reasons, then the correct way to do so is to provide targeted, overt 

subsidies to specific consumer groups as part of the national social safety net. In making 

this recommendation, it is noted that there may be international trade implications in 

relation to the World Trade Organization (WTO) if direct subsidies are provided to 

particular industrial sectors such as fertili/er manufacture.

Recommendations and Anticipated Reneflts
Pricing rccommcndations: Vietnam adopt a generic gas pricing methodology which 

expresses the competitive price of gas in relation to its alternative (internationally-priced
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coal) in its essential anchor market (power generation). This is because it is the most 

suitable way for gas projects to be competitive in the sector in which iheir demand is 

anchored (i.e., power generation as well as in other uses of gas). The producers’ price of 

gas would be calculated from this competitive price o f gas in the power generation 

market. The regulated costs ofT&D would be deducted from this competitive gas price 

to yield a pricc for pipeline gas of uniform quality at ihc outlet of the gas processing plant 

where the gas production operation is completed. This is fully consistent with the NSFD 

requirement that energy prices must be determined in accordance with market 

mechanisms. Within this methodology, it would be possible to safeguard consumer 

interests on the upside and producer interests on the downside o f price by a policy 

decision to introduce pricc cciling.s and Hoors. initially, price negotiations between the 

NOC single seller of gas and various users w'ould be conducted ott the basis of the 

predetermined price bands which would embody appropriate market-based escalation 

factors. This process vvould be subject to regulatory review by Ministry staff or by the 

downstream regulator if that organization had by then been established.

These price ceilings and (loors will have to be related to gas production fiscal terms in 

order to maintain the desired overall competitiveness o f Vietnam’s upstream gas regime 

relative to other gas-producing countries. In considering policy choices between gas, coal 

and oil, other refinements can be embodied relating to the value of domestic gas 

production to the national economy as compared to, for example, coal imports (or pow'cr 

generation. 'I'he competitive pricing methodology can best be implemented a.s a condition 

of the PSCs, which would be amended to include a description of the methodology. The 

determination o f the competitive price could either be left to a later independent 

assessment or it could be calculated and inserted in the PSCs, subject to indexation. This 

competitive pricing methodology is to be used until such time as a wholesale competitive 

gas market has been introduced, workable competition emerges in Vietnam’s upstream 

gas market and prices can then be freely negotiated between sellers and buyers. While 

implementing the competitive pricing methodology, Vietnam’s overall gas regime 

remains internationally competitive while maximizing GoV’s revenues, recognizing that 

in doing so, gas pricing & Hscal terms must complement each other.
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Anticipated btniTits from rec<nnmended pricing methodology; The principal benefit 

is thai the recommended approach to competitive pricing will provide predictability and 

encouragement for suppliers to invest in upstream (productiott) gas development. 

Additionally, when combined with regulated pricing of T&D, it will help to concentrate 

gas resource profits where they belong—at the upstream end of the gas chain— thereby 

enhancing GoV’s revenue IVoni Victnant’s gas resources. The recommending 

methodology should ensure that gas is competitive in its main market—power 

generation— such that it beeomcs a I’uel of choice for large-scale as well as retail 

consumers of energy. Gas could be made uncompetitive either (1) because the 

recommended methodology results in prices that are unattractive to new investors in 

electricity generation plant or (2 ) because it results in prices that do not provide sufficient 

incentive for gas development projects to proceed. The methodology is carefully 

designed so that the circumstance in ( I ) is unlikely to arise. If as a result, for e.\ample, of 

low- international coal prices, the circumstance in (2) threatens to arise, the GoV has 

substantial scope to alTect the economics of gas development by adjusting its upstream 

fiscal terms. If the circumstance in (2) continues despite the full adjusiment of fiscal 

terms and despite a proper accounting of the externalities associated with power 

development based on domestic gas compared to imported coal, then either an alternative 

use such as export should be found for the gas or that specific gas development should he 

deferred pending a change in international market conditions. Resource rents are properly 

concentrated In the upstream by Ihls methodology, they are to He shared betw-een the state 

and the gas producer by means of the overall fiscal system. Rents are not lo be conferred 

on mid- and down-slream market participants; their returns would be fairly regulated in 

relation to risk-adjusted costs of capital. Consumer rents would also be minimized by 

value pricing of gas In relation lo competing fuels, eliminating any significant hidden 

subsidy for power consumers by gas producers and the state as resource owner. To 

summarize: the recommended methodology will encourage economically optimal 

development of Vietnam’s energy resources— particularly gas and coal— for a critical 

energy use (power generation) and will ensure a fair sharing o f overall benefits including 

(ioV fiscal benefits.
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Annexure G
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(J ) " ŝinê rpiT” Sr̂ >f̂ 7 l̂itL'tfl T̂̂fffTS

ît) "■«fi:*r3" 3(«f JHTfif fffowSS f̂ir*R 'st?^, /̂»o« {̂ ooo
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ĉ iyBFlS, j>, )oio

(s>) ‘'nm c’T?" -airf -riprsi f îfrfrs w s w?r-n v?V;»r5 c*>
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.a*!̂  ŝ ^̂ <̂  *if¥c>'̂ ! S5W «Tt;<srT§» 4n:«’s t^sri ca'bi fsPTTSTs •r?»' 
^ r T * ^  *̂Tin '*‘H 1

( ^ )  ■ n r ? » t * ' ^  7 r s T ‘i  < i  f~ *sf*T ‘V s  f i n r r o f r  v % " s  t 1 t < .

jjr's—

(•:•) intC<'< MtW<; «̂̂TTT=;
ajflff-T® WrcTfl jjor«>Anrai;

(M) r»f*3 T̂CT?: •n<i«S-<:i5;
('J) ®TTf<j «T?’1‘*T?-̂  ?3I'A S> 3-<r<1 jrT5>1?̂  - ^ i^ .
(5) - ^ ' s :̂ r"• f̂ »‘TC‘fs sf^nrs > rw ^ ;
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(»> *K-h *^*sc» rrt>^ urs, »'f?tr«'', ^srr

(’?) 25*'!'̂  TtW) tuv:i?*r4’̂  *’tr4 ;

(’t) nt̂ »̂t̂  •ffeN *iffl5p»i:Jisi raj i[:*l*t;

(I!) (TS-S'l «Titt«r?a 5̂ *f5 6  fvJrf<t (Tf«.'!V̂ X(
v'fn:'( •!»*r:fl ‘̂' o j i i :

(s) w  *jt5*iv5i jftc<T'i bwtfpi irai •n?’wr|3
jjjjf f«aiwB fiysa« >
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I’fceS, i!».

(i)  «rp* w>r tTira j i ^  in̂ tTTfi; tnT*
5 p r5 “ <Ji S 'l^ i ifW R T T s i s : :? ! '!  9vfirs:r® » ip i  n r t ^  sft-nn'! W5t*t

I'f') intfffllpl 5«'f.*« #K*J >t™>w PS ;

(*i j *npt .?̂ rpac-!l •fSTTTWs Jfrfi; (Mtl c**Tt;

('f) «»rST5 trnc’fa *f:«t c»̂ ; c*̂ti ;

(<i) =r?r  ̂ 'Tas?! nffjc^n ^unrnt i

( S )  ^ * !  : « < 5 r

i &) '‘Tfp» fcSw 3«<T <ri*(r̂  «TT̂t=t>i i!:<TC’3 *trn* -̂ei

{^j ^;?ci«<7Sinin4 Tic*n h^ttrepra nctr«w  iJsT ;

(fli) {cffictcncy) F itrs  ^

vwmt: irtPl «n 1

W>lTrt-8

tfpiT! (fit ifl^ ), 3 5 ^ ^ 5  C’fll|T|S'r7IT*I *tIT»t fl T ip lft^
'fTPI (Jl*l^^)

tr ( f5!iRf« fi)̂ Olf»rt i.-̂ (̂ n̂  5p»R. O J)« w n
tonft I—(X ji? 4 TftF f̂ '''»f*fa ■ri'f<i*l »ni*fr9 f*t<tlfir3

c’l̂ *P̂  *ipr<f5̂  fiî sTferr-a î ’irffl«^‘i spra^, 
CfCiirfrrmv 'TlPt (jjiifif*| a 'TTP* {Jtii-sTsr) 414̂ : o5* jha;
*fin,Tcî  titfi»- -

(•p) vfs»rf*'i 5Tt s  » rT ;^  jiM :

^̂ !) jjRVTsnTi jrefrra feuR -x.j?::̂  -3ri wtyfl n Si.̂ ^
1T5<1 (

(^) fifS^Pta CTfW o a*ioi^«! »!<■«:% ttft*, Kf'ra r»;<t
Mr:-t1*1 WVT> *fvlUK Jlfif.--

(«) Ji»!'!9ra eR’Ti'T̂ a iv;

(■«) ŝimutrrfirssrnt f«>!i«f» Ji« jp« m «iiif*ta sn i
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( -5 )  fsnp tfff-i ( w a  fr ja itfs r  T x ^ * t  w fspr?

W 51 ■'TiTTt fi"Ŝ ";̂ <|J?fl Ilf̂  

(«) »npi c«5i3iiTi;=rf *rfT!n»R f?*r  ̂(rtB;

(«) 3 » ^  'tjfini TFyi £»>!i c^  I

TT775T5 iT^s^ef (Sitpply and  iiora}»c)

^ I mm s—jn^^srfa <i rfjti=
'^iK^ ^«<\i ^ tsu]iply aiui storage) c#

"if̂ rr?, nsrs—
(iK) (r»r*t ’TfPT fira Oca i r « ’m  ̂ Jfsrurr? ^4t o-ij* *i:4,

’TffiT̂r̂  a srfej t^ ife^  ]̂fj? sii aifVi(!ii Mn>̂
t^-^fltT -a >T?̂ r#, «ni ’■>Pi»Trt Sr5?<i ĉ !tp»ir̂ 4

r^rs9 Jti2?r3 jw*’ 3*f)Q t5i«p5 t'H'w 'pf5̂ 3

(^) ŝ -n*TO -̂̂ it jfi? (f^ ii^ ) 3*hn fTjTX 0

r^»‘e-*r,*T? OKS sn >*«<;!?'

«r̂ P5 <v* f*!F *riP? <*
pf^ sr MiPi »nj3Fu *Tf5:i-TepT!a Sc»iT̂  ĉ  ĉ

t'jc*? )

w'nin-'b
ot*'1 !K « »I9.

î > I 'S’lflK'ffl tfo ;—{j| «r#,■̂  snĉ l ■JÊ-r
*̂TS, ::b̂ '  <• ^ :r* ^  =:i ei Jrx̂ = sy-r o

’Tfl jfry?:  ̂ cu c ^  ftr^ wnin'(, *î  i—
(Ti) fvTr-JW r i  ^ ? i n  >!««■: 'TTt-i 3 niirsS't n:?r̂ r< uw ^

JT5T» ’3fi*?'ii -*-f3nr <i]pt <r<i,

(<) UT!i[.* tpsv '̂  ̂ «fTT: ctjJ! <1 vr>t ifrfr'ii, «̂ r-r-
im  s r t ^  ^  5^?:^ fsa s'TJi futfl̂
5src r«.«!L« •'m^< t t r s  '̂■'k
a:5r»f3
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t«!) iTpr Tttcjn̂ i wt̂ e-Ts c ^  "Ti w v i ^  ^
T̂jp! fi!f**fs^:'r< *r< ^rr^mfsTj sn af?*r®ri?e ' tip?

•TKS'fl

(s) nr»T <i >T>mrt̂ r?t ji»ivyz
^ '̂^cvrfiTssrc  ̂ <i (rc*si:0 sTC’ra
«fV55 5TC'i *frrj' ?T î? SRT;

(K) ^KJTfl s f ^ 5 _ ?t 5?TafVo> TiTsmwrd. ’njfl X^rrs KT*R̂[if®
‘ ili'l Vj-;!(i^ SptT;

(») frw<WT?i ?r jRTS'S'̂ Tf: nft'Ji'y rTew ^ z t
ar-.'̂ înfirs v\ ^T^-^rn- fjtpi »t;wi<l irs'i vf<nn »Tfpi ^■f -. jô t

(St) (^) s.?c* (<) j  ?f^* “Tp «rf3 ^  •fT̂ 'i ;  ?i
^•loTK ’nm 4r<«M «<i t

(^) 5-^-cc (1 ) 4 cBw->*wi<fq »nc5^ ‘

(«) rriTs )twm * ( '^ )  ur*t <t
■Ŝ tr® >0 (t*-»t) CTSfTJ St^ ?1 ^5? «w MÔnt] ,34; JJ*J

*i"<;'Co icfj^ S5> a (fe )  vpi  ̂ (u ĵ
vTH ■r-fltin.fl u3?i (f?i) StirrF. t?T=ifi 'ss( tf̂ o ??r-W;

{<) ' : ^  STiT'f 5?cr  ̂r«f*? «*7f*I'I‘ Jj (»a) fl!T3T«TS «!I
ar̂ r*r-<i ^ 0  (f«') 5:^ ^  «7(t vita nô frt -iKj 'S*'?

’jfScff %fs 4 (M) itpT 1 (^«) <W
-ST-rrt̂ IS listi ^Jfus firj :̂wt? ?in wô tT) '̂5Pi«.

M) iT«  ̂f'^c, ^  TOTn! ■n |itJ!vTH V < ^  ^  PI 5T»»̂  C"I*T9'
ITT̂*f C»rrift Mr<T9 5?T»T, fisfs J *̂4?fC3 ^  W-(f«> J
(i!!p) **> 5 t^  anfw t̂j ^  ;̂ t:q h o ^  ??«•? <5 t̂ <£vt

V̂ fCM s ( ii* J  ifl<: ^SJ6!>i S (fVs) ^tx.;
«rr:^o 4ijx  ̂(uj) sSt^; Ji'̂ t

f'l) C»'-' 6  ŷ A 3Tf?: c ^  t?W, fV’i } ('-^)
T̂T?n*ro * (^ )  (v» aVww )n TsJi »c« "sSn:

£^i .s«3 s*^»r3i vfÊ : 1 fr^  4 (>î ) ?iw»i j;<t
a ("TTp »!?r;^o it«; rif 5:«n i l r ^  j

(«1) ^ i 'C ^  ir?Ji ncW ’T T*T^ n m  -Ji-SVfl
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I (jtji) t Ikv

Klik fcitife ( tt)  t  *>ys!c. IfelT fcx^ <: uv>. Sj&i>mL >jiU>U;t
|«Cr ‘̂ Ktr l>Ui Ife IdrJa ^  (jfe3') t Ut altoa'*-
( f ic r )  C ifeh jU E. ' 1 *1 6 ]* K Jc^ fc  k iiiL  i j ^  t f u y - r  o c t t r i

k l l i v  k ! U i  ! k l ^ $  H ; f e ^  1±;<el g l f i ! >  U a i ^ ' g  k S

U^ >»ji*g kilii ifrljy^g^ c-jaik ejUr (c)

) h A ^  61±!|»1e iiftie All (s«) t

tt>Jhlti '.fe5> Cltî iht fit-jft (fe£) (■ ifc7 fek'ife (aI?) ? i ^ .
Ifetr lUgOlt 01̂  1&£ ife L!ti£ AU (lt;tr} <: it>p!ls. Ife

(ifeir) C bUi Ultlik km» ik t>i*l3t KitO
kitii IL^ SlJ ^  >l̂ l.g> i>^J kixii

b l t f e J  ( < > — t u i  ' k U l ^  1 : ^  k U i »  i r ;

t l i t i y t  O li^ U E 1 ^  lU U  (^ 1 j) > OMfcUfe itkVfe ( i t t r )  t

ifc A ^  ifep kLI (14) <f idtici u l ^  E^Ji^Hl. 6h:iM»» ia ?  l iF
[LjfCii oAb tk oan^ 1&14 ^  (i»ir) C <>:^x Lfr OiIjiÛ  tda (u) ^

kUk hlidui*
It-, Al̂  1>

Lfe gl^lT‘î K»t. 2 ^  UlUllc gî UtpMlc B't'C £^IiS  (l̂ )

Ife *1j!!̂ >>
EL^M> klll» wli^ a ig  tL^ Ife iKlli; Olub fe3Uil>;& lit

£J^:b Uln^ik friaig '>  ̂ tr S^ltU^ (ifc)

-- lit?  (()

I
i!M» lu iia u ) u£> eattUMi:! idu  (lUt) < it;? '

kil C> hJii'JC ^Itll^s. 4it-tr &̂ C>t
clh Lft ld̂ £ ttUftii t>f î Siplt Ue tell ( t^ )  0- KrAjtr̂  ^

feltfelfe kJBi >£318  ̂£iî  ]» «:i]fe «>ilSj^ Ife giajliOF'̂ .lC. t i 4> l*L!t31ic
î UJr (t;—' bfa kuu I c;
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('O) vj^irni <i A'^i ."j-i"  ■sit*)

»? ffii ^sf^, 3rT«i 5 (^*) «i 3»KfV* i (4ip) «Tv Sr-fi
jfifrw <1 ^  Hto !?o3nj «£«t »fi9? ■3r*fiir.'« i (J!?*)
W T «  w » f « l  ^  ( c ? )  1J«,X<1 5 ^ ~ - i '3  v S <   ̂ ( K i f I  *V» 3M fStlO  t i 5 > ^

vl.'«" I

ysi »iT?pî  flifiC'flC'*' ^  Jiin-iKH «*w«
■̂TvTTTi tSTii^ «T9 ■---^  V s f ^ v  «1I?Ĉ « 4rf9C<l<i

ĉ =i moQijfw c>v*R ^  .snj3<
iP«t;i r

(^) 5wcvrfi!'4 (̂jlsrs c n ^  ?n ficen sifn® ^  <rrfw 
a ir*'TTĈ >̂  ii'fiw, <7

(’!) S>“m 5Jift  ̂'sRj c<^ scv?T; f ii i i^  <rs5Tv «.f<:r.

^  ^  sfi i " ’ii TSir*:*:?! vrftj-f i  (j]*) 3K^n ^i^iTo ^  j (^^s)

er̂ s; ^  ^  lio^  5 5 ^  .«!it «»waw '^<T'fa
> (i?i) «y<! jjjt ^riT9  ̂ (^ )  sRMfl visTHta 2̂ 'ij; ^r»i« i  («;?)

5m  'Sifitta s*o5ii! «L*i" I

i« I ft>as?fw ftyroftt fa»fi^ 5TC*r< Mt*t RiKva
vpQ i—..•!•;•< fsiasfsi >(<;-»iii f̂ 'sifira 6Tc*ffl 6U*i ®<ki
ĉ «Tf<; f;T3ra vf<-.v. T?nff^ =n =fiti Tff?

i (£?i) ■'T™i+ca ’ft 1 (i!«) '"> jWi z i- i^  ^  Sire tfro *tq^ 5?C51s« i?;
X'9-t a»i^.« fsfn wjH i («2 î) 3!«>R oi?? aRfv-ii i(w?) nifs

^(‘̂ 3) *•■» ^  s^^.5 ??i5r=i,

:<? I «T0 I— ? l f >  iPiTCi-irpjC, J iw fnf«t f t ?

<T 5TTT»i i%iw5< ?r«!?rT! '<i Tfn»' xî siv?! c^h v
>■!••'« 5WT  ̂ fsf» Ŝ 'KV- 0 (fT=) J?t>« 5p-5T?TcO ?1 tf(«Tt6j n>
7T>v vwfsrr̂  iT( *3  ̂ ^3 *1,  5?r<- £V̂  i»? STTTV̂  iTJ^ a(tTSl
«»T? xiJT (Jinn.) n^3 «T5Pxo JiJJt r̂«:<}> jo («i>) »n?« !>rvi arî tfw
-aStr :?';««
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(^) (i) ’3nvtjc« »Tĉ  *rrp*
< l l i T  ^  S i f i i l H f l  I ^ ^ C ' *  J j f i ^ t f l  " l . i l  ? < f W 1  ( * < 3 C T J f t  ' J » i > i ( f ' . 4  « ' ' > " j  

sio i:?  ^'<njl P u b lic  D e m a n d s  R pcovory A ct. 1913  (A ct N u H I o f 1 9 1 3 ) '3?

I % n :— l i )  ':^N;«"'si p jn j? s r f ^  c ? ^ . x ?

3’'<::o?5;« sr? c.*;̂ :-: 5 îf̂ i::»i viif*»pSt> -ji m fsr:^ -Si-ft xits i

<i) jj5 Tr̂  =«i «nfipw, 4? wSi?ni si?t4 «*''«t:»:< fVyr?
'^»f3T 5 '3f^"i!T i i c <  o:<t cvl»^«-?r <<Tiftfir3! C h a p te r  XX II-C5

<9̂  ̂ ilc< I

•4̂  I c^smrU tfnir’i ■— >â t S?;? a ‘fi s f-d̂  <s sr!«;v'
»*rc»n:v, Ji? ar?w C’l C ^  ai*Mit« ^5^, acî «i sfi<̂  sT̂ rrfirji injni 

JOTsn i

^5 1 - 3 ^  ’3TCTO*f« c»ci T5T3T.— ;viCTiii3h ■r’Ŝ -sTici rs^
f*\\ sTTfiy ^  c?^. .a'5 ■sT̂c=f« s$H rvjii asra C3^  ^
v T U l ’lf'T??^ C ^  ’1KK5 vir3*Cv ■S’ tCtCi:? >S? j f i f t ; "  a r ^ c f tT 3  C^

Ĉ l̂ i î O WMI®! •pfijTS 'TlfilK 1

•;« I fjrWTWv c ^  W^?RPf n c ^ 4  ^Hni ar5«f •— Codc o f Civil

Procedure, 1908 fAct V of 1908) ^v=Jl ^  S T tp  r r t  -n

c^ , c«w »rc^ r«'9>c’»i sn'#*n ^  r-rvv CJrlTĥ  ayv%*«̂ «
f̂'T’l SHT" **i*<*ilv C'S'W £«i«l î rnjifUn "ssm 'STW’l a‘‘"W

•Xi *.:!l.< I

-3  I 'a»f3TC<3 '3i">J*iW’(rai, aifi'<wi’')'4i « aiii’THwr'Ti'Sl:— -s? ■3ri?:"<

’’t ' l l t j i  " s r r s r ^ i i ,  *.*if.....J|>f! o ir^.r:«.;<j-ri <<r«: i

3ii I f4Kis fn’̂ f'fl i— sii(.x in?t ^  c ^ ,
»TTTt>4’X=r<» ?c«fi w ?” xr?^ G »niSi?T̂  ̂ v:<i %?a>rfl 5 ^  5?Zm. > n ^  ■sT?*'. 
iooi (5oo> l»t ^5^) vw  ^”'’'^ 3
5̂ 1 I
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'3noT5-‘t

I ’arTî T? 4i<>i' t fjfTwfer? -jrjw
ar? >r«w, ST3 -fiij? Jf'flk** 4T>ftl £^t £ff̂  S'af C?̂

*r̂ <S '5ifr rK —

(7 )  H,ingl;i<li-sh C h a rte red  Account.ints O rder. 1973 iP  O. N o 2 of 
1973) 4-1 a5^•^ i  c ^  6t5 i5' «s»rlc=tv6 VT̂ f r< l ^  rM̂ I’*-!
s'<i? ')1 Ŝ l svV*i(7 ifl CST?*! ❖rvCc,

(^) a!̂  ^JT< TTtPf#tia
v f * T * T v ^  I

5»r I Jj‘nrc=ra !— -c? ^ rtc s s  ^i;:v»n • p 'm ?  ’n^ir’i. ^fv«r:*54 J^frs
il'.*lH>»t .a-'.»4, C'tC^tC !T5i!*T^ ^T51 S 'H H  Vf?ClS |

I at^vH wttsj — (>) >a? ^rtpra t;»rT
j>(.>(, C'i'̂ wcu T̂?n SSfjjŴ  S ' l  v f i i a  |

(^) S '^-o5  "̂ '-ioiij ’T O! c ^
aTTJi ^ 1  TI5(75. W —

(^) j!f srlu^ n‘l;.>.t‘ r=^ >̂ ;r'̂ <̂ . cfr^ I njf^.

(•̂ ) ’mpv? fe'sT̂ 't;

(V) ifr>! Ji-r-j-rĉ -j fs’ti a»A>jfl=l o 5.t-:i..

(V )  myri r r ^  n * ?« . •frcMn^i, • fw < rr^ < ; t r u ^ ;

(5) vativawTsi >3 <:)<!?i'.<!<i «TlV1 T>ii'«»iW wwrN'<
fi)ijT<‘i. ■’R-r-r# 0  ?r-J5»c?< j5)'4T̂
r<«TS).

(6 ) ĉ "tm >0 iJTî -irŝ  cNO*- ynr^< frr o
j..i)i»ii b'9, j(i*f»r nf<i5T*T»i, 'if-rri'-f, Tj<“ '3  /.<?; sST^tj;-!^ s-r-Ti 
hnprifs,

T V) « r?n )^  firsf’M <» T*^ ’’t3?i3 I

(4ij 05? '5§t5? aNnŝ i Jsr<<T?r?i vmrcs tsj? 5't^ ^*!r<3

<1 'iflU'f f̂'jiji ITS '3n*f̂  ^1 '̂ <jiv*t rv̂ 5̂̂ n3}v>i •sftj'H s ‘fT‘'̂

c»tc«5, a f s f ^ ,  ^o>o sfftro
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‘iffvft ' . r n * ,  ^»r?  i,'»_ ^ o jo

(H) j;5 »:r<r4 a5rj> c«"" â 'itfra j j ^  «’ ?-ŝ ! S t  finxK Um-̂ s t5tV>- 
■ST̂ t, T̂5TT̂ s \  T t ^  *f5'3 JT SfiTH « T
« r f ^  I

S'! I "pw ^^ fl Ji»r^ t— r.? i r ^
"T C'flf'fl. ĝ .<i W.". >!5t *tP' itWTs. 4
<̂nmTtT-t f-tti>-/ei« i

i> I ?ivff#rs n i  a s^  i—(i> •!:? ar?^ v ^ i -
c^csf^ ai^rrs •tm. jjt ^ rt;^  t̂c-csSrci fe*rcir-m
•r^Tj 1

(>) o nrcia x:<n fejn<R <n*ti -;ra sntHr rri^i i

I

CWiT̂ iif̂ Trri' ( '•fv;!. *̂«*{f« 5S*"''». V-*’
, T J  • x ' v ^ t  t v e a  ( 5 * I - * ^ < 1 ,  * T ^ ’'  T T S  4  1 ( V " ,

n r  vkch K w  (t l'5p««i etn l«j
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Annexure-I
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ŝfsP'f̂ T

g^ggm

.............. /...............

"f ^®(,5i'1j51 a i?»i, i.oo'Zt (■̂ ,oô 5 7r?Ti*3 50 'ST$^} î iit tfrgi 'is  ‘̂ 5

®T?rxn ifl̂ Tff̂  i:5®i7f3ff ^sf^rst ^  >5

sifWRwn £t*m  ̂ iwis-

1  ) ftwi'fW 'Q Zf^F^ I- ( i)  ?tS?TT7;5P'I £̂Wlf̂  WWiTfef; ¥tT*R (STT^sf^

’ TIT?! ^i^iaiiTi} iJjirsA p ) S t f^ t jr^ R M l, ^ o > o  'aiFcTsi'S I

Ĉ ) I

I |. firtnj ^  ->rf5̂ 'fl’ ^  la^

(■î s) "'aji'^" “̂af l̂î pi |f,ki") ta»nfe 'MV*R Wt'5.̂ , ^ooO (iooO TfTvS JO '3ii’5'i);

(̂ )̂ 'srT >£î  2jf?trR*n®Tra ■̂ ttt̂  iistsTffH ^nf5w f̂ wr<i*l

n̂fiTV <t'̂ <i' ll̂ 'O 7r?T̂  Wn,*J'i*t̂ 'î  *]<̂ v <t*i*j"!(,'<

T̂STTTj af[i7̂ 'tt'̂ Pf3I:

(^) "<pf.̂ >t<] 7?&-T*?" larif ’iTPi w m  ?i ■nrmi’i'ic?? n̂iCT?

51  ̂"SfiiT ajT̂ ngr̂ hi 'o

(^) ‘‘̂ sfsp'fiT" ^  'arf?w^ 153^ sjfvsfa  ̂^^snc'T'f jQ̂ nfw

( s )  '^ « in T R  f & u "  is p f  t£ i t  s t % H i r m  s n «  's n T i^ w r ®

TiiiiH < p ' f l ^ f 5 * i ;

C5 ) “iT t^ (Customer)" 'snf STT̂ feqs ttsjsm?!

5ii?r.>i'̂ i5t f j i ^  sii^feo •nrm

{■?) ‘■&ô '6  ijSKr?" ■'arsjf 7;̂ 'fS[ ?^<[ (.-ntijs yT] STif̂ i?

irf^TTT^ ^r>fai^ ■'ffgwmra ^  2tr:*nw% atvf;

(^) ‘TJrffs*?" ’sj’-f 2tt^r^<p ^trw (,-n<i'a <̂'■■•11 ■̂ t̂̂ I;

{■̂ ) “5rif?^ f*lfiS«i” " ŝf -yt̂ ffsT?; 7;7r̂ pg ■?;[? ■Q stTTHT̂

(JB) ^  stfwwwra TrfeE TT̂ r̂ifef̂
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(^) (Methodology)" witTT? »n?n 08 <& *5? afw???rmr5

'TThf̂ 7?1 S f ’M'n "S/llVv f̂ WT9*t

(^) "7;'jfr̂ i (Consumer)’* ttt ^  5;ii?ra ânfŵ  ^  an ŝf®^

*trPi T̂55*f f̂ fl»!J St̂ r.'S ’lil-̂  f̂T̂ TTTS;

(15) "»n^7:?T^" 'arî w<! sir^sfe^ t̂!T̂  ^  r̂î TTT̂ ari'S ^

■zir*&i*t I

(U) (City Gate Station or CGS)” Ti^ mrc*:

T̂*T5r*I 2fl r̂^<p T̂TP'T TWWf! '*1t¥'*1 '$1^1*1 SfT̂ sfê  'TTÎ

•arf/T

« I ^  '3W '3nc<'i'i <j t ^ r  ■- o )  ^snti r̂a 'z>& m  f w i  'ar t̂rrfi.

ftTPT TTtpfifTs; 5 n f^  f̂ T*rra*i •̂̂ >'3, (%,) <3 (c)

(^) ( i)  ^ ■'ifs'vs <t''̂ <i*, fwif^rs

frpT !7i <iip-i*!ŵ i 5Tfr?T spr^ ferre n̂ 7;̂ -'ansT?[ •stppu:?: m n

<i>fi(,'® I

(o) ’art7?mnr5i5 z?if5 ^ntT^pfwS (Microsoft Word).

i£l<Pi7 ®̂i (Excel) '5PKI WRSCT  ̂ (Access) ^  (CD/DVD ROM)

ifl sfRi^r^ Tfif^ I

8 I iDlitfl^P Ml(.<t1*t'l(Ji(0 ■'iR'S ^ (.< jlB t^ tl '6 Mutijlti i* atfVwTJT o

*j- 'B ! ^  '5T[f^'5'^*<’ T73ra " ^ i f ^  TTJX^IBrfl *3 'O’dlfvi S Ih Ih  "^sf^US ’5 y i ^ ,  W I 8 -

(■̂ ) 'Sr(r,*5*i'(*fJ3RI ■niV'i' ^^(.‘j'lfw'o ■q>Mŵl73!5 '■Hlfno'!;

( )  ify r fV v s  1>)lf«<j> t.-n<( ?S'i*Jk£i»Vi f f® T ff* r a  'S lf^ '^ ;

(’t) Tn rf^  f̂ Rŝ  W l TTitTTTf?’TTH'9

{^) 71̂  tj?R7r<i snfi»i 'ssti "f̂ r̂ iî f is^v srtvEppfj ■sî i

(3) >3 wiTO =rf?J7F  ̂^  Hi?n

■^ f̂ifsra iprw«i(,'5 '!? If,? «r;if ’̂ rra-’jrt;'!^^;

(5) ^i%v 'sr^inft T:ffH7:cTTi <3 57^  ŝnra? f̂ >ii<3, "S t̂tts w

îTTT CT^ o?* ^ r a  aj<)<if(fi ^  -stiot af7?ra « sri^

'3iif.*js *rP!5?n^ iSft̂ f̂ i'5 5(,'a=<l snf’F?̂ ;
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2P3if^ ;:5r^ fVsn^t ^  ■stTrn:? sjT<n;

(^) a'3ir<]'4 ?:5̂  fjpfi?t!:*r<i (7F^«f

■̂ 5?! T^^TJT ,̂ T 5 ^? '.•*7ir!p<;‘'iii (,<&•(i? '5F»fT, 'e^lT/T? f<'alf<i'S

fera^;

(^) 'nrrĉ mr̂ sTfi? ^  Ikiifaps <i5?st s f ^  ttsstpr ttto, ^

■3it»T( "JTirm̂  ÎJTSTT?! i,'i!l‘i^ SPTTreff St̂ rfV® iS?if5

fij<3<ĵ ;

(iffl) r,*t<iî j f<rasif̂ '0  ’*I'5i<5̂ l''i5;, ’STTOô s'OT’t 'S ■̂S'j*i*p

Q I HSjtlfl*? W51T îiTC^PT^nw 5ro:w%r ŝpTŵ ar « 'svtift-:- 2fR*rR o

SnfijV 'Sf^ '3j|r,<5̂T<i|'1733? jrfV® ■̂STTTT̂R <5 " r̂Ff  ̂ <pf̂ (̂ '5 ?̂'.'<5, WIJ-

(i?ii) ijififTr̂ ĵ lV̂  T̂'f̂ TPî  (historical trend)

(■St) iJrif^ ni<<'>̂ i:»j<

(*t} sj'Hif̂ '* TSfffV̂  ’jfr® f ^ i f ^

(^) r<î *t'̂ '̂,v̂ i Uiir̂ KP ■’Tf?r<n̂ û  sr^ if^  îw*i

2 [few r ■'iif®i<)i'ig

{T3t) •3t^-!1 ^FvtSiW^i

('3T I) ■»'il^<i'^i,*i« 5 '3 <  <(?r,>s ■'ffC^T;

{®) <TTRlf^ P'S*! f»l5ir '̂« ^7 '̂ f̂s'P f̂ TTR f^Ril^;

(B) sraK 7;'t*f^n^

(15) <'*viw ’srifSf̂  's r ^  2W ff^ 5 n f^  Trei^ ^inf^

{3f) srar? '■3(̂ f.ij A'o ^  "̂ 5771 ^’tiM.i Wif^ si'olf.̂ 'S

(^) ifrif^ 2Wra Ti’T̂f ^RT •^ '5 ^  ^>R:?ra 's i f ^  ^4'rai^i;

( ^ )  ?^‘3TC5ra ’nrs-’̂ ^feg a f^ ? :^ ;

(§) iPT̂TiT ^^rif?r$ '“fiST̂ p̂n̂ , inr® srs^  "̂ yrnriw '^5ve ‘XS5.iji''1

'SRT 77T ^ ’̂TT I

I 'jfii.'ti't'IJi 3 i^  <5 *i?t’f‘i I- (i) £tf̂ *rr»f 'ti ifl'3 r,<pl»i ^ (0*5 1̂ KTffe? '5iwfw fe*t

■̂4T'» <T7 i''a ^<T !̂f̂ r*T %:Bf TT, W^nsri'g ^ff?(^

<1
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(^) r5:.*,<l '■Siyiî I, SK.̂ ItST'̂  *<̂ »1 <I»h5i.'!n, Sflf^

*t7:^ ?7??fT. 'anw'+H’tai ŝrmPTTii ^  w  ■3n7:5nif snf«?

'̂■■S ^  <!ifij<JI<l o'»ij A  Ii.'t"! W R <J»fs(l'0 t

(z) ^^ -2}f?*rH (^) ^  sn f^  *r ,̂ ŝ‘ip«R snfe

îf̂ <j'?i <t'i<3(,<3 <p1̂ *1'.»<<! '!» 2p*fl>if̂ <p '»i 'b|«j <j>|f<i’l5l <r*'*<r* sla\5<̂ vii iii<pfi5 ■»iiu-

^ ^ r y i ’ f'T <pr«i](l<3 I S v  ■'1®i<j |<3i.<!5»(i^ «5>*i! k9.ffi\ S'(3» ■'14J!<)

Tffns tt*ti I

(8 ) s r^ if^  f»ife^ ?i «ir«

TTitv^ ^  UriTiS’P f»if^5^ ^  "SiTRj »rf?r<r  ̂ ’nfes ^  \

I ^ e i T T f i ^ s r ^ n w  I - ( ^ )  d w R  Nb ( : ^ ) ' s r ^ v r f r

■>i5i<i<!n; <i>4i •n t '?'jA «j>fy«f»̂  r̂ '.<&»ir?r Jl5®t <iif̂ i'.«j i

( ^ )  ^ * t - 2 lf ^ < 'R  ( i )  '? f* f®  '3(<)'Sjl«i <pfij*t^ sT 'SITsfTH  ‘T'fic,'* *1 lf«r.<i, *(.■<1

atW5)Ti(7ii5 ’ fi:? 5̂OT»1 2fMT̂  ̂ I

b- I <3 (? ilt ^  I- ( »  2T1«

^i.fU <5?5®n SJUlf^^ <jTl'al*j *lfiii<p|»j iS iXl<J>f5 M'tf^resfe 2l<3»l*f <*iijC‘ i I

(^) >j(i(,̂ >1*i’1I3l] Î?ri Sl'Blf̂ ® ^Sf.'S *11(,< '3i'<l<l >S<(l0'6 ’’Tpf if.S: ^  o«p

»TI«>!;̂ t5! WT?; 6  W ?j^ 'jrî -rfwTlr/.js

^rsflijvj W lfS * ! Sfft R  <pQr,<3 I 

(\5 ) 771 i£|-  ̂ ^  » T 5 i^  ^'»t-2|1W 57 ( :^ )  ^  7?nf5»f

<r»î  I.'* ■*rif?rCT, W18-

(? 5 ) ■?'n57?^ *rWT7?I s^k.'O tt.Ir.'O S fV fR ;

(•<) s n f «  w fe tjO iijs  ^  ^  ■ ff^ » ira w K * t 7»ra«t;

(M ) 2 l:» !l3 'H W !W . •3WT 771 * t T n i 2 f ^  ^  I

(8 ) ??Tlf>t 2t ^  5̂il?i ^

l'I/i»i ^ I  '414; 15 S l f e f j l f t  771 'SlO'H ^TWIlJ*l''fi8 '^fSf^'I «3)«l*(l^ ^3pf ^^i«fr,»(<q

^  ^  557:55? 7 ? !t  W !  ^Sr5*t 5551 iT lt7:5 I

( e )  S{f5<T7775 Ttetf^issfe 2t5n»( >0 7TTlf5»f S P T iT ? ^  5 T 5  'a|'IW H 'l«Plll W <

5 3 f 5 ^  I

S) I Mii:5’'V i5!i§'(ii (TT'TnTSn I- ( i )  f^^r5*t 51 r<wr*n«S * r f5 5 ^  r<sr,<»*,'I5

5sfe»‘i? 55^  TTiTR ’OTiTTPwrai ’3Tf îl^ '̂Sr7:5 ''jfre *f5 5sftr»R 55^  «?j5
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■ai[r<v,rj4ii?tr.o r̂r 'srwi?;<?i'3T!7:wRnfH wî riTTn’i gf î5ifii

{^) Tinwri'i 'f;i!E'<*TV'M îT̂ nr 3  ê?:t

'snTĴ r̂sT̂ rft ?sfr*Rl^ f®Tf̂ *«ii,<t I

io  1 (m ethodo log y) ‘3ln*t(^f w = n m w  ^ jTTR  i- (1.) ’smTPr^m

^jths ?̂<I5J ^  i{q.llt|'̂  fe? ^  ^  ■•{ni'HlW'SJ ^Pf^: ^fe%

(methodology) 'ar^i^wiai ĵ r̂rpfR w i  1

{^) 'STFî î ’fai ^ermPT?? aTTHoT  ̂ 3»nTfT=f ^^5} ^  ‘srsfi r̂ff̂ Trfr

-sTg^ <-i<[V'i ’'Hfe? air,»j[si?iij t?i 21?^ -^nf^;

'3[k,<]̂ ?«('TOT5 ^“ii ifj»i sifa^rra '̂ !l%’t€t f&̂i ?pfjr'*p;»f ’ivf^  ’tpt̂ hsi ?sf%77$

I

1 >  I '^ ' I j t T I^  z d r i ? P R  I- ^  ^  '3 r r :? i^ '» r a  ^ e r m i ^  ^  '.{s iii» w

sifejT:^ ^nri-'RT?? ^  <ir̂ jC'ii 1

I ^SJTt% I- ( i )  > i  iSU  ' S t f k  ^grTTT^ ’S f ^ r i i T ^ r a  ^  ^^Sffir^iTTv

ip f^ H  i£ i^  v f e i ,  TTniTCT r<ii/;u< i?rf<*p ^ w r*

£|'Srt*1 •!■'!«t.'li ^ lQf.1 TT̂ lfW'*l7î  771̂ . C5f51 ’’T^ I 5*TT̂  '̂ sf̂ ffl'fiT

StfWT'RTWf 'o(^*II  ̂ 1

{^) *P»J<P'5l̂ *I 3Ĵ *1 ■onr.<“̂'i"*T3I '̂ fiS;If?̂ i!! i■fl'.TlXl'T i£l^

’C-‘'̂ <1* 5f̂ T̂?t îH î >iWi^ TTitT̂ tTg ^■*nf^ ■̂ JNTP̂  a îiS '2iî ?̂7i fr lf^  [̂̂ (-Sf̂ TW

^ ra r  ?:wRt ^  £ t ^  1 ^  l^v f̂Vs

'6'TT^ 'Sifi3r,--<fg Aa îS ■’1T35 I '̂^̂ H'̂ 'Sif.c, <ij4'<i*'̂ i'*1*I <ir̂ I'a 'ST̂J'W!

f^TO I -fii-JM-SftTl̂  <i'f<au'ii t̂i4<i- fr?(.'fi \5ie;i?n "S î'S "'ST^W^ <ir*j'"W 'S 'SHTTO

*tT75F? n??3 ^31^8 ^  T.'TtwiI  ̂ I

('5) ^  w»rf% ^ r i ' ^

sw»f F ife i f ^ ,  sifww b- â? af?pri>f ^  sftfn r̂a 5̂Tf?fir̂

f^rqrHI <3 T I  •^r*t"[f.*i'S I

(8) S*t-stf<i*]'H ('c) iS '5(,'pfii'0 ■4j'a**j( Tpr^r^ «!■>'i*i‘, '̂ rim, uiT^r?

fiwif^ frpT^ I
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( f r )  ( \ S )  !£]■? '3 [ ? F * 1  <5‘S * '3 )  •T T W S T  < P ( f l

<ifei w ? i  ^  V's'iuvs -Hif<*T?sTft ij??! <pQr,ff! ’CT̂ p??

^  2K'T ^^sfes ®nfe5f; ^  ^T%5 ’3Î -»1Jt̂ '1 ^̂ sfsFTTTre flsT# Slfw*!̂ n«TR

fT<T»r^  ̂T^trrft ŝrs[ffĉ  i

(■I)) f.<pi"( >«><)) •i''5i*j's 'O'lî i 3T̂ ’'t ■?r5r$ ststwr r̂rf  ̂ \sT̂ t<

■̂<j>*5i <n •i'4'io(',*̂ j ’®*rr £T̂JT't ar̂ TTfi ^f?rr$ *nf̂ i7̂  i

i O  I JI^C*T9 *1? s r s jp a fJ H  - ( I J  o([f.< ;nr(vf^^ ^  ^ ^ r ? i

w  T ^ t R  ^  ' s o r m a i  f i r e m r m  * n f ^ ,  i w g -

(^) "̂ VTnfsTT vfi'? 2ff̂ ww*n’?fT9 '3f['<5“f«s'®i

(•̂ 1) pTif̂ rPT̂  ^nsf»f3i ^sras fiwn arffR ? s f^ ;

( ■ ^ )  ’S J l ^ ,  k £ l^  S t f ^ i T f s W M f  * ? r ^ “ R  ^ ' s * : *  E l ^ t ^  " S R T  W  f .< p i * i  S t f ^  h 4 | o i ' i f i

^Srif^ ^  »niRr̂ i7Rj ^  w ?

*yrf̂ 5!?i I

( ^ )  ( > )  < 5 ?  o r * j " R  'O i i f , « iw r ^ « f a i  s r s T P ^ K H  « ^ T 5  '^ iT ? ® t  W ^ T ? ' ? ;

<isi^ sTSTT^ ?s<n? f^ f ^af^RrpT? w?n ’sn7:̂ TR̂ JTft7;5i5

I

( \ 5 )  ^ ^ 5 f s r » R  w r c - J V T ' ^ - f ' f ^ d  ^  ^ i * ; i ! ; < ^  w ^ n  £ f ^

^ ^ T # 5  T T js 'R  ' s i i w w H ' ^  a r e r r s i T H  ^  i

18 t tw ®  I- ( i)  ’5TK?tnT<i3i 'amtfr ‘»T^n7^ sĵ *t Snfinp

s R g m ^ .  ' s a / n f H  ^ i f e i  - ^ .  < - '4 T ^ i< i ' ,> i iJ  'w ; < t , f ^ r a  s T 't r  o Q m  > i i ^

'arrarra w[ft ■spf^ i

(^) ^pf̂ rT̂ ra 7t?!si r>ilull's « -arn:^, »t«TT i

( \ S )  < P '^ « P  '^ J 5 1 '5  ' S T f ^ ^ l  £ T ^ [ * T  '^ ^ 7 1 ^ 'S , T I ^ R  - ^ f i J  * l < . ' ( i t  f ^ W I ' 3  * f  7 T ” ^ 1 7 ^

' J i ' j f f t o  S;’^ < i n i  '3 i R f ? r a !  f a j ’ * f  ? iiv lT v i"< 5 ^ > iy  V C ' T I  *5 *? ^  “ If .'N 'f l f ^ * J H »  f ^ W T S  T I  ' 3 T R X * i  ' S T I W i ^

*T‘1̂ (,'S *nf?r ;̂ *3 <pf̂ *lt,*i'9 •4>fi''*ri»J?l 0*TT̂  St̂ fifHTTMT?

'o iq * J ' r 5 l  e t .e ! , * t  t

(8) T3|T?7F»f 'Q fw n :^

•PH'̂ 'ol-s TW^ 'Q ?sRp*f!7T9 '?l<nf,*j]̂ -s "̂ T?! ■̂ 'Bfirijvs ?f?'I <iI?(,<5 i
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(Q) ifl? 771 ^  aj î '̂il ,̂ «pfi;"W

li] ■i"2i.<*r/,*iT «<(.<,, ^  <ir3» <3'r<i','4i ’Tm%^

i (?  I ^ T # i r  < n 1 v ^  CTHtTT I - ( y )  f ^ v i f lp s  VfTTTTTif 771 : $ T f ^

f * w f? T 3  6?/,<; ’.•'19, 'olf«f/<J v ? ^  I

(^) T n f^  ’Ilf® '.‘PH Sl^'* Ullfl!*? Î̂ <i'i'i,»l0 a’M <?*̂*!̂ »f13

i»i<i'3 '31 •n 'oc“<i<ii <>f̂ *r̂  '̂ TfSftn Uj ifiii? ^  r̂*rs

U )  if« » J >  «3‘ i4 '< ) '< l  ^ i l  <3'i,«; I

('S) <f.>*<ji fw<i lQ«i ^lf?W ^W<p« S;v<jî  vslf«'<I vsi.iV'S *1 IC,>nl *I7?fT

S»»i( ■3,(.<j»i»iM3I ■Iii,<J <|Î  ^1^1^ *ir«J<I'i»l>l4; '3HT r.<?lH Î«<5 ■i'l

'3(U,«5‘̂ W«w 5̂ 1 2Tir!®t < jf< (V 'i ’® T ^  f*rf*J«nf,<)l’ tT 4̂ S!7,<5 I

i'jj I UjiQv ^  »iQ<ri’'i ^^](.4 R'asf  ̂ i- ( i ) entCT^ ■3ri(.«ii*»r̂  7-r̂ >

Stf^w i8 (i)  '31^ 2T5T« fw i? :^  ^ I’RS sf^ra? ^RTI I

(^) 41l'?̂ .>i'̂ I S i < * ^ < *  ’3T^p?nf^ ^Tlfw ^  r<*̂ i*ji*i 'Siii t̂.vc

r.2}?«t I

('D) iJrif<v »tf?RWT? W jS, n f tC T ^  ^  f^^sfeg >Ti?r$ f^vfRH 'Srifw

•?5f^ I
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'S<|kPi’51
[ s l f ^  io (i) g ^ ]

2ji^nD<j» ’ iTPi (fu«j* ’TSifij (M ethodology)

i I

I 2f:^r4«ji ^ ii irT H  i i t  (m ethodology)

s!%i' w t  ^ 1 5 1 fwRF:«r i Qttivn

» n ^  ^Tsrr? i»rf<v ’3TfWHw< iw ;w  ‘n?i*n ?fh5

< p f ^  7 T ^  -5̂  I f ^ * i  m^r,>i'^. 7:®r^i <3 r̂rsf ■^'Q

Ufif̂ iv smr? » r f t ^  23f̂  'srrfT^ «ri1w ^ 3 ^  -srspj  ̂̂0?̂

i'Ora'/i S;9<J k.® I «TH ‘J".^ <P«J<?'5f*1*’U.<i UJ iQli? 'STTĈ Wr?

’ f f tv i?  af»ii iflvfJ f̂ 'OiJc.̂ ii’Ti r&r<3 sn r̂f; i ’ trr^ <'»n, '̂i<.-n'3 (condensate)

^  ^?sf5 “»j«x?5 (nnethodology) * n f ^  i

I (.'̂ <31 •^f '̂Slij 'HI 'ajf<nj|ii «̂ 'i.(,<4 \st«̂ t ■<Wi57^ ^'.<f’ t '‘Sittl'Si

sjwist-i 'sj^it:? r«p5/vv5 STTH ^  -5^  1

i . 'S  I S v E T ^ i 7ISBT*T^ T fi? i./T^^ i ^ |« -|5 j U j 7 f ? ^ v £ | > | \ a j  fs7 77 f»n < I^  2f^^P*f < J i|«W , 'STT^ ■̂ <I'®'i 

fji?5iJ TTT-snTTsi T7T?nii ^ f f  ^rsf, 771̂  s s ^ , ( T t ^

i<jvi*j' •TTQ®̂ . I«5(,<] W SlKtptjr ZjOi 'I) Jn*-"n(,s‘< JJVTPW <3 *('Di<J^13 I

i .8 I 5 ' . * ) S' Sjl^r^*? 'typi 3̂ 9s|«1*̂  SfT f̂®<P ’tn^ *lf*!I<5̂ *H«Pl5t * ’(/'?« • îst'i'

I j f e  >1*^1 W 17I ^£)^o ^ . ‘IT'Q ' 3 1 ^ ’ t I

■‘ •̂i>1) (technical loss) f^«ji <irit <<?.i,<i î '-yi.'ii ^ 7̂9^

vrif^o<] I Ss;i<i *rf^«n*f iMiijvf «]7  ̂ <jiî (,<) '.•r'5. <pifs’ i?'

(technical loss) 1

i . C  I ^W3I'1*H ■'?!?] SPT^Tv 5J'I^<P 2 t f e  •JIO''! i5<i»rD f^ 'a !(f^ 'S  ^l'?r.<J I

^ I zn ^ f% ^ ’ tTPT^jm»RPRt?T?ie  

I ^-3Tir>Pt

I •^I.'Z/ f ^ * f t f ? T 5  w t >  i | s ; '! " ,* !*  ‘<!1W < j) i,< j ( l .- ^ < i  S T ^ T R  <1 a1*S j

Tnfi? o|Qt>i«i'< ^  ■’TfniTTTS ’î n'3 ?rre^ 'arir.ij?

*ff?TCTVH «5)<5i}i« d>'«;iT  ̂ s5I?Tî , kfl̂ v

''a(i«p*j*t «pl«(,<3 I «f-'  ̂ "SR ■»! ifij-'i (cost of service) w isr^^  iS'Pi j  s tfT ira  •nssir.ij
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if l '?  *? iJi '5T3 I ■s8 '^Wr®T»? <j7»i) S lc . f l lw ^ l *; f ^ ^ i s

^  I •sTEgM?! sTTT^ ■>?f̂

»̂J <P5JI UlST'.'̂ U •rfi.'* S'S® SlSTTf-̂ r̂ h

TTnTRpTfT̂  iji'ui? (Test Yesr) '̂ ?,viti VRn 'st’I

(.S.'j fWT?I*1 <7'13i '5U ' ifl? 5iwimj •'1‘f>'''i ^  ',•''<) i5j o'̂ ij '3̂ S'  ̂ ',o'3

f w i f ^  I

(Test year)

I (Test Year) ifl<i5f5 a f ^  (standardized) w

^  -35f^ 2 p ^  w  I is?  c*iyi'’;'t^ ^*tr3

<»',<! I *,'lt> l9 S ^ lf.< 3 5 ] r i n u ' . ' l i ?  ?sfsr*P ?T lI 'Q f^T’̂ iT S  I

I '̂ i?I ^®fw w îî *.!',* I vfl?

r,»ifjl'i<pl(,«n<i '̂ v<i'Pi 'ij ^*TR7S5 f̂ Ji%(75 <p«j«P'sl̂ *t (.̂ lU <3 UdQtp '3Tî <[̂ i7i5 ’STlf f̂̂

'Q '3T'<Î »ir4i<J» f̂ n?5"̂ 't <'<i«<ii ^5?j ^ra»-̂  ̂4* I ?pfip^ 3Si,i<

U| iffi V  w fS  '5 f R I ? ^ 'T w 5  '3f5TT O o  'STsf

W it  ^  I t:^ R  w m  'ariWH*^<}i'ilt<: ^  »ff?n?m 'sfs'ssTn

•{l? <)<i*J"1̂  'Sjvf ■̂ (,«j’|<3*) Sll^f^'O <pl«f.<I I

.̂>5 I (Revenue requirement)

I ’’Tltf-’ nUV’T

I (.‘p H  3̂ <i3i«n»̂  w  ’ iHjiji't ^nn ^i<ii

^  'a n ^  w v j  -̂ tt:?!

SfcfH ‘PQC'S t>'lf<;MI I

I f ^ ' f  ^vsi (return on rate base) w rsH  stfwr^ra

7 ? rf3  < lf^ < p  s K ? r? I 7̂ 1̂  «3lfil<P '5TBP? b lfs i. '^ l I

«5|R'<j> ?JtŴ '5Tft*TT = '3(»< wU C‘5'6? + (,»)li> <?)«

^.'O.i.'C I 7:^ fTŜ w, '31? >iif«>i (cost of service) 'sfefes

iS<pfi» S ffs R T f?  •Tl'ijCW  ?lf^'<J> <naP? 5 ’t f i ^  <p<) f I ?T O P f 'S'ifVsTi

in i T i t  I ? m f7 7 T ?  ^5® M I ? s f ^

5 s > l«  ■'ifs'.'i) <TT3P?-'^ftS W tM  <p<51 '5 ^  1 i T i u n - ' ^ f ^  ^ f^ r .v s  <JTBn?

<ajeli.»ii4 ®t*hJ T7I ■-sji'iiî j'!? î'oi'.‘4<i Slf,<j|w*s 'S!̂ l 1

77R7(^ ? 5 ^ n T , ^  s[fi/i'!*^r5 r̂nsiTTs ^ i% fi
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^srr?] * r i7 S  'S «srM  <i*i.«<i ST®T? <3>i'5t'5?il b'»»i)

^  " 3 ^  "sriM” (gross up)

< P t i j l ^ l  c,<ir,'of̂ « '^ni5 ■3,r®i«c* I

‘6^7^, <3i,<5̂  T̂ irfj ?n^r? «••','»]• I

o<;'!':«? <ist':k<: TTri’t 'su ' '3T5?'»̂ 3 ■jwi^ 7:<f3 ̂3^

■JT«j3i%5 njTTi? TiirfS w i  'W’t ^  i[n 1

I rsf5 ^  '̂ jit-n'D-n (Rate base or Q ualify ing  assets)

I

I s r t T T T ^  1:?^ ^  <)(<ii)'i ^ «IJ<J«f!̂ '

ell's (,‘5«T = <ij<î 'S *S *Û5T*f >1~Hinil 'iRSfW '̂ 11 + C?rô *f5ft 'STm<6. <>Jlf̂ Ul»i 

I « ^ u w < f’ M W  (Used and Useful A ssets)

I '£ '^ ^  S lf^ K IW ^ l i<3* ĵ'*ji»i >1*-^W r̂'Z> l^'5'3>:

?Hi3ci'jf^«5«i trt^  (Intangible plant), tTT  ̂ (transmission plant) >5̂ 1

cet»fiw«i •3 7 ^  (general plant) 1 ^Ti?5? %>tt? Q̂

■SlfejJ ( ^ 's J ^  S ( ^ t ^  ^S!/,«5) ^i«39)vo se.?'.*? I

I S’.*it>ii*in»ts*'i ’ TP ,̂ a f'5 8 H , «TI?.W*»i <3 '3f^»lf^

'■SJW'KiJH ^»n',*i Mki'O I

^.'O.^.'^.i.^ I Stiff'S<ji ■3Tc^ T M p p i^  l ^ * t ,

w i g -  ^  'Q ■»fT?ra 'aj<<p-(Jn/ivi 'Q

>»|eivO <jiij(';!3'5T? iTS’ Ttfe, fwUlfit '3 T̂ 'Ô sifD?

■nrpi wnf̂ riTFre

?w nfe?5 2pi5?r»R Tn5*n%, 'S (pig launching &

receiving) -%vai >3 (SCADA &

Telecommunication) ^r ’̂ nfis. ?n'»nf^ i

'3|<3<Pl̂ |f,«jl5! Cl*< <3 Ol ♦! 'O|«3<Plil0*JI O «5!.i5

'5TPT?H»f3I '3 ^rS^I%, f̂««3S;*H ^ ''T lf® , ^T5'I? iHd, '̂ TS (tOOl),

“i)i«ji:.<i'35'i ^*rrfe, t<ppvi^ ’srr^  w'SiO's'iJ'S,

w i ’ l i w i ’ t ^ r s ^ f if® , f^ f^ <  if ^ ,  '3j»>)Hj I

>o
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^.'S.'^.^.'S I "3RM iS'̂ jfv ®iki>'ji <Î (T51 '■«<5&<4',‘ll’tT ■̂"‘ •̂.̂ <3 <)*j(X' ?  j

>fj’:«i/'.*5* »n^)< (net sa lvage value) Tnm : fwiivr^^  ̂ a

I'/il' <3»«f. 5 '3 “ Jn*-^r'’ î <3)<3S;I'.5IMWI^ ^ST*]T5>T^*  ̂ < f̂<lV'

7?T'8Tn 'SH I

^ . 'S . '^ .^ . 'C . i  I Q nT?I ^ 1 ? : ^

(plant) w  I ’m r f ^

<M<j'*!*«)'5i ly^i^ ^isi.'iT, >j) iiir,<aii> (oct s s lv ag c  value) sT^fe.

<))<j-n!̂  '3|<3j<j 'BTofTiT̂ sI «S;|<! '̂ v2f  ̂ <])fJ

■5Tsr?n <>fij/'.'i ŝ&',<j I •si?»'’iif̂ <]'«j*̂ , 'S (.siu'Wi'iJ fsTf̂ C'̂ u sif^ryi^

I ^ i f ^  t; ^  sifew ra

■»T<i5̂ ■sR-'S’tiTn’i s ifem  TT*”fvTs ẑ fiTs: 'S ^  ■3r?c?<j

(straight-line depreciation m ethod) sn:?n»t w  ’3TR»fpp

■STCT <pw I '̂ '-■'ir.î ti ^R^ron’fCT'î  sjfir® 'srr^vi^ Tf̂ .'̂ riT/r*;

^r® T 5 (B angladesh Accounting S tan d ard ) f ^

■3(<3&<J '■3|^*)l^ f^pnf?T5 «;?C.*3 I

^.'S.^.^..'5.'S I isjui (book value)

ŝRuTi f«:>fiw va^ êrmPT??

7:?rT5? ?̂7?*rr<77ra f e ^ r s  ^®:r« ^«i'^eifiijH ^  i

'^ . 'J '.^ .^ . 'D .S  I U ) il<!tj» ^l54s'^(.*Ss  ̂ lo<5*’ *S « p f« < k  •’1«J*J Sfr^sfji^s ^tTP!

wisT'i mtTTf^ w?:?, wtg-

g f ^  7T?lt̂  ’s r ^

ffs TTt^ ŝrfn Brif̂ ip c*i ’i^mM

■'3i'̂ '̂ '5> I

*r>(-«fT ^ e W T i?  '3 ^ 5 ^  2 T f^  ^?3J^ t5 7 ?
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^.0 .^.0 .i . i  t ^  i :^  (rate base)

■«?nf̂ '̂  (regulatory working capital) i T̂wier̂ i ^

■QTnf̂ v ^snWJw*' ■5rwi?*f "'Q^nf t̂

^5',v5 f%w 'ST̂r I <if̂ rci

'̂4ri*i, Trf̂ TTT̂ i?; ■''fl̂ BTTR f<ŝ i(,e'fl ■sTsrr '5f*f tTTf'TR ^ ‘Sin? siir^

^-< r^^-ji f^%s at̂ T̂Cvra v n tp T ^

'smrc^ ~sff̂  afTTTTSF̂  i ^  ■’irwif^^

l i s f ^  tTTCH '.'sT'S WM S'?"C'O in T T ^ r a  IjfrP T ®  ^ [ 'T P  I

^.'S.^,«,i.^ ^’Tw (cash working capital). it'S ^  ^r^rsnq

■e (materials and supplies inventory) £ t^

TW H  TSTWTuSt "̂ jTÎ IIjFi = ^ m  "E»riT + " ira^  w m  ^
iW5 ^

^.'S.^.'S.^ I iT>t  ̂C)*nfii’ (C ash W orking  C apital)

^ .'S .^ .'S .'^ .i I •ifeiC'i f T O , TiJKI SHTJzf5 TT5R

’3p/ F̂iTT? stTTH^ iTT^ ■»n'STn r̂%;? ^5^

i% ^, t,w((,̂ -s w5fe ■-‘I'll I'd

'»p??rg ^  errtp r^  2pre 's^f i

■5,'3,^,'5.'%.^ I ■^T^^nfi, JQ'̂  <3‘i;-rf,<]« ^rfW R^ "Q 5^"flr,<5ifli'! <3j(,«i'9

'3î *r f=f(7(?i ^̂ Tw?! ^tf^ef) wttt^  i

r̂flofsfT's ■^psrf^ î r̂ *u?f5̂  (natural mDnopoly) [̂RTi?: 

f ^ r ^  !7T^ ’35’f sn f^  *1?:  ̂ 'n? % tr ^

■*n̂  T7WBJ r<ir*(«ti',fj ŝivf afffe? î«'..'m̂ it.<i' '̂ r?i <pfi}'C*

I

^  T5»T̂f̂  = -  X ’ll^ ism 'd W ^rc?vet ^ )

^.'5.^,® (Regulatory Working Capital)
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I o R̂Rtrr̂  (Matrials and Supplies Inventory)

•i.'S.^.o.'5-i ( '5©^^ ij'isi'iij'i®! 'Q ^ ' i i <51̂ ' 4̂ p̂niT î Tsri sprTTjsng of^ 

'jifipTi oniô f.̂ Anrn aT̂ T̂SF̂ TTi •i'WfiTiq <3 "7^ ^ ^  (inventory

value) I

I if iS  5 ‘> ”',"fT, <I I&I5 '3f*vf I T i v ^  ^  '511 !

iT s^  uwnjw -e ^  = (irai^ ui*iwi*i « 5hi« km  ^  '*nr>Rf c*riB
.̂'S.' .̂o.S I (Prepaymants)

^.'S,^,,'0.8,i I "JTT '3f^ StTTiTBrT '7 '?  ■̂ •Ji/r'Si (,*Pi"i 3̂jsf

"Slf^ fif'TT'T t ■®'ntfl', ■?Wi >3 ^  ?^TW  ^ i ?  I

lI'Ŝ pT 'Q >?3*5ifTCS;,4 T̂ fTtH '̂ *̂JI<Jl ■̂*TRI®f'3S ?%;iS

♦ffert fi?^h5 ^  I

^.o.^.o.s,^ I ^  'S'̂ fTf̂ r̂  *ji5i»

■'1*j1C.'nl&*Nl < m T v 5  *f!r.i,** I <Plfl*t, TT^PT <lt*J (T T P H , ’S f f ^  S tir'S  '^fSTf?

f ¥ ^ )  s n r r ' r s  ' s f y ^  ■ ^ t t t  i  ? ? p r  1 5 ^  < 1? : ® ^

sWW ITS ^  yoicii-fj ^  7?n*t ?slwi

w 5 > )  I  w f ?

"spf fe^i ^̂ >T7:«R! '5i%ii apTH ^  ^Tt, 2f i ^  ?:sn§ w?Ui ^ff?5mn:iis

■̂ra't <]'if«!<? ’5[%*I

■El̂ iTŴI *̂IT ; 'o rss^  û pi* 'Si’a<5';5' w?*u?*iT

isrfjt’T ^  ^  ^  ^ 'iw  ^n? ^  w r  'si’i

<-r<5Ĉ5 I
^ .o .■̂ .0 .8,0  I - 5 ^  '3i f ^  ^m ?5?  ; £ i ^  TSif^-ariTH (P repaym ents) *n^i

^®7?T^ 1

w  ^ H R R I  £ T ^ R  T13, ^ a i T f f ^  S T i^ ^ l'■,'(< w y S n $

• ^ ' • j ' V i ’ i ' S  f ^ s f ^ y T S  S f f e  f ^  " i T P T  " 9 ^  " S l f z t ^  ’ S T i i j ^ T  ■ ^ • f l < t >  I ■ « ' , * ; >  S T ^ f R  ^ R T t  I

?:?re7?f5ft 'Sinf^ ?PTf''r^-^a? Sr.ni '̂fi, in t'T r^

i:^Rra -rf?:? 1 ?:g®T?f5fr -»ff^«t f^r?rc«r? ? :w t

TTitCT^ ’srfajTi »tfe"rftrs 'aii?]<pr.<i< 1

■e7nf¥̂  pnt^Tf^ w r t ^ '  ‘»tf?n?‘nfV® ’stTŝ i

isrwTsrg i/i% wi-  ̂ 1

io
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^ .0 .0  I ^  ^  (R ate  of Return on Assets)

I 3Tt?j-3[xi;Tn
^..^.'C.i.i I (,<pitji!Vnpi'5̂  ̂ (qualifying) vr-»i!,*is •ar? r̂ '5i*r

(transmission rate of return) nrj t̂n; (weighted average cost of

capital) frrn?:? ’3® Tginfi i

_________ _ \*!»R X tW B ?  »Tj«s?T w )  + ('W  TWR X ’v w r » ra w  ^ ) 1qjl*lCflS[ ^  "spr w = — ^ ________ ^ ^ i --------------------------
+ ‘V'f

l 7 K i ( ? i  t

1 ^ "  St?',*!,* r<pi*^T^ ?^?f5 ’5R i^i«f (fate of

return) ^  f ^  w i  ^  i

TT?” :jpr<77î  jjv.'is <ir,55?i fifHi'4~̂ '5 ■oif̂  z  "5^ (weighted

value) '̂ n̂ i f^i*f '■tiitt',a4',*T'S

W?i ^  ^  I

I (R eturn on Equity)

I ^  ^  (rate of return) ^$'?ri3< allfl® M'S

(weighted average of equity) f^’TW ^  s

1 ( ^ 5 ^  n [ s * ( H  X  * i® )l 'C ( ." ia  ^ R T ) +  ( ' S R f ^  ^ ^ I T j s  X  t ? f f ) !

I w*? (common stock) 's[’'(f^rT^r5

■nf̂ i«f??!s w f t  ■^' sn ^  ^r?i ft't w i  ^  i

T5TO ' ^ T y \  TRRrO U ^  I

^.0.0,^.8 I ^T*=̂  ?( 'snsf^ vi^ ,  ■'̂ <if"i5

^  (cost of capital) >rr? i

£f=iwi« fVrra ŝf̂ T?:̂ . ^  r-rai^t ^s^rr^f 5 w ft

^  f̂ !7?ra fsmm ?t w s  i

^.'S.'S.-^.f I ^  wsTTT^ snfrmssTf^ ^

❖f̂ '“p,̂ 'si snrtrrar, 'Sift/i bpr,  ̂^ar^fs W7?rnpn âr̂ irrft

i(?',<l 1

i 8
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1 (rsturri on equity) ■̂ssfV̂frt sttv^®

(Capital Asset Pricing Model, CAPM) *tviri»,<j' -aEjiffV^ ^  i 

?OTi 7:g§ ^

<iw[<] (market risk) 2pf« f?f5T7?f? •"*([5 i *̂fRi''l'oif.<i ’V.̂ 'iJi"

(Beta) 'Tk:5 t f?f^*f3 (market return) {stock

retrurn) 17I «3T*?r̂ n "i?!l>l‘ T̂Jfi f̂ pTT*! i

f^i'*f (stock's historical returns) -̂ 'ow ^

^  I

^ ,'5 .'5 .^ .'^  I W'TT 'srp^gWiRftT?!' ‘̂ Tlfir^ it.?r.^

kjPfC T ^  "iR ^  i:<c'i?'5( w vfei swrT̂ t?

T^ i I -?i|ir»f5l r*Rir;'i ^'T«iTT%«

TrT -̂afsnet i

^.'S.'i.- .̂b- I v.̂ -'5.r5« ®*r? i ^ <  "3w)M ^ i

{discounted cash flow), IstMTm ’STmsfr̂  (risk pnmium approach)

^̂ s5Tt<tTrTc?̂  ânf̂ ??T wnsTTE (comparable earnings approach) i

I w*( cjFt (discounted cash flow)

^  ‘̂ 'Sm w t ^  1

orfS-'i'JjI i£|̂  '2s'ii,'ii a|'Cl'l"Fl -Sî <11̂1 '5^ f̂ T̂T̂ 't <l*f«(,'li

I TntC T^ ^  fiT^tr t: ^ - ? : ^  ^  ^  'sjsri

^  *rra^-wi^ (subjective) ’TC? i

.̂.'S.'S.-̂ .br.'̂ i I fstferra (risk pnmium) »r̂ tf%'a *5 '^ ■’iw M  

I * (f^  ^'9*n ^  ?7I, ’3T? '?n?r5 731  ̂ *3??

'3fT;^i I ^  (cost of equity)

f2rfsrtri??rg i 1«ifTTTrR f r̂a*t'<5 ^

’(TW I

^.o,\s.'^.t7.® I 'i?Tf̂ 5̂T 'siTTr.srrB (comparable earnings

approach) ^v^flS

(composite rate) ^rffiTT^

sf^T  ̂ W t I '5 '̂JoS t; ^  ',o<r‘« (records of

similar equity rate proceedings) ^tprnwrs srarsR ^  i

ie
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I S f g R r ®  <i'I<if,<i oi;,<4

'.■sU '3T  ̂ ris'3l*f vfl?? ■?WR! ■̂ 'f̂ iRl (m arket risk) «p(if f̂S'i^  ̂ 'stttttS sn^f^®

(C apita l A sse t Pricing iVlodel) sftfT*? <f>r<sj''.«j i w 'lJ

^  ftrwifw 2T!r«t ^ 5 ^  ^fif^ mtTTT*^ i

'S.'S.'5.^0 I 7̂ 5̂  '3T»i) 'a|IC*3‘i»(<pl5'l ^TT̂ TTT̂ T?! '^'if’ i''^ S;?̂ <3

tf tfS ?  ‘£ ^  'SR f?lW ^  smtT? T̂T̂fT

i!«rT-2r!n«t 5jŝ  I <*r-j-f'̂  ^ 157? <̂jc?*j'*t?i f^^wTs iS?? nefoTrr^r^

-rvv'i »i''«?i-2r*n't 5's> 1;?^ fsw?*! I

><l<Pl'5't iJifc7«pi«̂ t?7J? 'vT ¥ itT ^^ «T»i), TT̂ JÎ V? SinsftlW^l 'Q  A ^ *̂4 il>* -s *̂1 if^

■'ai<j'S»il'.»i, ■̂sfip«'»t f̂ «5><ieiij|jj W‘j|i^ WI<!.'3s >il̂ r4<Ji'0*J

5̂^rrtt if^ef 1 ^  7;?rR snfe jn.

^nur? <i'.̂ 55 If’.*! f^WT^TR '®KI ’J ^  'O I

.̂o.vs.vs I ^fBtf (R eturn on Debt)

^.'S.'S.'S.i I ’ if*t ^iifiJ'S 5̂̂  (w eigh ted  va lue) S 'f?  ^ i^ * f

= ~ ---------------------- ^  >■■ --V •-----  .  .  7:---------------------
(■ ^  w a ln l ’ IM +  C8? v l^  'ii< v in )

.̂vD.vs.vs.  ̂ I ^  i^TOT 's r^ 's f^  ^  ’ jf«t «fR: ,̂ ^ 9 ;^  1̂

«i'0)ls!?‘f? S’jf,'S<i A(,»(<j»t5f ^  ^  v i''i •^c<f‘<i (p re fered stock)

^  " S if^  w  (w eighted cost) 1

^.'S.'S.'S.'S I ^ i w f t  a r i tw > i\ f r

“ f •'1<l<pR V'i<li Sjr.»(M« '̂Ii '5T5 <J)<35;I<I >£l»i*Si«f' 'W®! ■'i^i^s'i <.!•? WT^

«;9 v®'3 ^ s ’ l^ l 'S (tS.fll If.*? I 

.̂'©.'©.'0.8 I ^  M i/’,< 'sjfT̂r? ( ^  * tf^ 'f) <i<Joe

?)n:^ -ariT̂  »if^et 1

^.'S.'D.O.e I ’3m:?TflR$Tft S ffe t’R ^  CU»JI'̂  'Vr.et? SPTR ^J5ik<I.

W ’T s  w i  g- ^  ^ - 5? o

^  "suxtt? '» t f ^ 't ,  <5% ^  'Wef ■»tf%??'n^ ■»tf^«t, Tm>it -iiTTfii 7717?nnw a /:»frg*i 

^  T?T?, ^rr5f? s?:^ ■=3v t^  •’ tfe T 'f, w i t  ^  ^

'«if77^ ’ tfe n 't in w t s i : ^  «J5?r?f *tfe»nTsr® 1
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I {Overall R ate  of R e tu rn )

I ’S K ' f ^ fJ l ' f  W-̂  I<1 <1'<.I4 "Jjaj

■̂ •si*pi?l Ji iiffsn<pir(i^»i f,<p'("Hî l-g î 'ifiijjki spTTT^ I

<pT?r%r^ g

[(t^fu ^*m X »TffiRrT ^ )  + ('i r̂ »̂t»pr x ’•fm ^)1
+ 'W \WT)

%.4.'5.8,’ft I 'S? 'IT? iSrZr^Tw^' 5 '̂i Ĵ RrfrtTiinî Tg '3ion7v5

grwm in^ i îsr-Jvr t̂ ^  n fk“n< ^ » h  Tff̂ rcsfra

W n  f<f,<f& ''S  I

^ .0.8 I rJ# ? B T  (T otal C o s ts )

^.0 .8 . i  I 'ailWlbHl

; .̂'®.8 . i . i  I t::t[^ "5̂ 51 w  g -n i tT T T ^  w m = i ?TW ^

<3 ■?W'('lf.<!*-̂ ®! T̂?I. f̂f̂ TJs <31̂ *!';-̂ ',-s '5T»iT <TT<ryli *3 <JI<5̂1*1

f̂ ->ii<ĵ ‘® (depreciation) =n

^R'^l ■̂r1Wi®T»i 5'li;3FT̂  T;̂  (,‘Pl'i SlWiW f̂f ?ITs, 2TstW$

Tf̂ TTTOE g

»l(j[)i»l'i '6 iJ'fillC^'W « «J|MjHJ ^

^ .o .S .i ,^  I ifltpiSfvt ■’SiT5 h» (B ang ladesh  Accounting S tandard)

ferrr^iT^cf (Uniform System  of A ccounts),

f e ’T R  I

^ ,0 .8 . i.® I afef^ Wif%v ’s r rc ^ t i^  ^  sh:m  % rR  ^

5 .'S .8 .i.8  I TT7?f, %fflP]' af̂ iT

■^iiTRi f ^ i f ^  f^JTT? I

i.'D.fi.i.ff 1 '3 ^  <7 1^ ^  sĵ rp̂ ra

■arf^vs 6;?/,'® llj'jij'lfv i <T î I

^..'S.s.i.'b I <j'iVH ^  'srm (current book value) 'sj^ift,

^  ??rf8 ?T(Tra

■'3|<l&f>t|S 5L̂f.<I ^I I

^.,«,8 . i . ‘\ I s f7 ? rT 3 F i^  ^  ttt%t7! ^St:? I
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^.'5,8.^ t ’ifinWT y iJV=fTC^T=r^ (Operation and Maintenance Expenses)

<3 ^  ^  ^ n ? i  t t w i

I SffeSTT'Tra 'S ^  SJJfT̂  ajid^

r<B'3>. w i a 7ts3T5̂ . •̂ rra, <̂ 1̂  £r»tr7Tf  ̂^  Trurra't ^  i s n ^  f^TR

'6 ^ “lApia STv̂ ifii<P îM-n ir̂ aTTi#; r,<pi'̂ î [fl <ii',*j<a i,%'i>u TrRMT

I 5m9H‘*iBr

■ K ^T T ® ^ ■^Tfi 1 ? r 5  £t>fT*? r ^ i 'S ^ p  g  <3 1 ' i f l l O T T O  ^^TTi

W!g ’tfwfSTO 'Q 2pi;̂ t*W,

{system control) -a (load dispatching), 'S

(SCADA & Teleconnmunication) ?:̂ n;£pT? (compressor station) 

? lf^  '0 ŝ î72T  ̂ (compressor station) '6

vs ?:5«7TfTf̂  r,5i?*fw<i -̂ h , unfHwre ?ra, 

•^srrs^ ST/S^w ■spvn*fi 'Si'jj’ i ?rv*fTĈ T̂ *f f̂ T^<rf^

*)) ^'A r<5«'a», IW IJ Ttf!?lf^ '3 'SIi,<î *pfl, 'SR^f'tJ'nXI 'Q

«ft*j*(. (compressor station) ira^nf^

'S T:5«7?Tf5? Ttrpr '-jrifVcvi^

r.nJ-icHi! 'S (SCADA &

Telecommunication) sjf,’5o*fj? irs’̂ ffe

<ĵ *!i'.<j'*i"'i ■'3TSfn̂  i

^ . 'S .8 . ^ , ^ . ^  I 3 j t ^

t i ^ 3 P T ®  r , < . < s i y [ j ]  ^ i f ^ l T T ^ T  ^  I f ^ F i l

731̂ 1̂  'Q 'nn'Ttn, 'swwunTn’ti fit.^w, isî  ̂ -irr^ 'feTW 

^  t*<ra I

^ . 'S , 8 . ^ , ^ . '0  I t^ a R T ^ B T

" ^ IT i  ^ ^ * < ^ i t ' i 3 j  ^ f f W P J T ^  "^T?! ' 5 ^  I ■ ' S 'T l u f ^ ,

f^3RI -n-Hfip̂ ii I<rc*f TT?t 'aivs'̂ 'gj (

iV
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« TTT̂n̂r*! ^  121̂ :̂̂  iwi ? irre la^

I r f ^ C T im

sf»rrrrf^ e  TXT^s-Tmfrr, ŝrf?pi >i5i«!^. -̂ tijTS (hired services),

T[̂ JTi?rfT »Tfi?'1vrr$Tl '3 '^'RT ■n’-'fTis t̂̂ Ti, ŜTT̂rs <q <?iJi>i5'lf,'i<l '5?  ̂'̂ T?!.

<p«T&[?|f,̂ n t;®w r  ^ -oj'fit'll s 'w t f ^  (Franchising), î?77P®̂

I ■'<i!,*j''S "5iw^ T̂ ŝ̂ 'STsrta; ■jfT»r?r*i trr^ (plant)-

^.'S.S.'^.^.ff I ^  {Foreign Currency Exchange
Fluctuation)

^ . o . s . ^ . ^ . f i - . i  I 's r i^ iS t'ffe ^  s jfe s n * ! '̂ tf'T

r f ^ r w ?  '5 'fw if^  I<fr4y

sji^n

Tnr‘»rf?i?m ip i w t  ^  i ^ - q •*ir'r

^  »i*fT I t^ i wi*

^  2 a 5 ^  ^  ^?T:3 isivf ŴTTS afyf^ f̂ f̂ Vtl

f̂ wJi’i f̂ STî 'rwif.”̂  '̂<fi ^•^L'd ♦ffe“n f^  ■®)i7;*f5

^<!(,wr"f̂  ■'ifaiii®! "̂ rai '5't vvi,<i I 2f*rP1^T^ <3 7nsT15*t •nif̂ 'Hii

vai^i^<js ((1E(,<] I

^ . 0 . 8 . I 771 ^ rW R tP l a  ?C'tr«JC<T M M ' J ' A '

■T̂%9T7i8. '*if*t '̂rf̂ ’C'Tiij ssrl̂ ''i> f̂ if*r!75 '̂ Ti;5?i r̂?i(,<pjn

T p r^ T R ia i 's n p rn rw  >6 '^ 5 1  *j R f ,<  *Tt, > i3 '^  ^ f * f®  I^ r^ *i< j

s;i',-fis 6̂Sr.<] *51 (

^.'S.S.'S I (D ep rec ia tio n )

v j ^  ^  <i-)Si'̂  'Q <ij<)̂ [ij w ? i ?T“*i--.vii) r:;n5 'ai<jbf,*î i •»rf^*f

«!?C.<I I

^ . - s . a . s  I 'Jiin<(»<i *3 '= ( ' i j l i i  ^

5.,'S ,8 .8.i I ^  (regulated

services) spiTW? ^
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I TTT̂ TpT’̂ t? ■̂ rf̂ TiTFW Sq<pi',<i<i 'SKI

srsif^ ^  *WT 8 ■fcr*j<3'ig 'S I

^ . ' 5 . 8 . 8 . ^ . i  I i.<i'C^ ^  i<j*i Sc'?^'!' CT

2tWj’7T9 '®F[J «J‘'f5?iI 'OT5T C'Si'3 3'‘,*f'■•‘IT Mis '.•̂ ■̂ ii. <p->v 'SR

T T T fr^  I -aisf entTTT^

2 f H T ^  « p fV l/’.o7 T f < ( 7  '',> !< ( I<  if l< p !T 5  ^ * t l  4 f t  '.<i I ' ^ i X i . - ' l ’ l i

■3T»T) '<55 ■wfijJ'/rw 'S? (methodology) ’snTTrrf^ it?! i<j>a

inri? 2TOT̂  sT5i  ̂ sn ŝfe?5 ’TTPi TTn0 ^  ■sr

TTif®?7f̂  jQ ^  '5i?»r ’I'Ti I

^.'C.8.8..^.^ I wifV'^6 ^ m7 t<; » if^«t w i  "WPiH zr^ifsr®

luM ■s8 ?*; !%f^< I

^.0 .8.8.^.0 I 3TT*rra7?n ■sj'j'ijv sj<{>iic?i< (not publicly traded)

'’TWi?7;®t7 «'ii'3> if.fjs (publicly traded) f.«pl*Hi^fi i,'»j*i>fi 'sriw^ fefj fej^

w  'snwOTW ^  I m^TTT^ 771 t : ^

(not publicly traded/publicly traded) >?:i? sfT̂ rrerr 7:11 '5;f<if5

spTrrefi UriQip 1

.̂'D.s.s.vD I ^i«i’ir,wr*i *t*TT 'aiivjwî î j 5Tit(7T^ ^  ^  (VAT),

'S 's rf^  'a<i‘j<T'̂  SfffR ^̂ 5̂  I "STrsjifT^t^ bWH fWlf?T5

■̂Tf̂  ^5if^ '3rr?j?  ̂■aiiô ii’̂  '511 I

^.'s.s.s.'c.i I 'aiiuwi^^vs •»tfe»nf%n5 ^  ^  (VAT) «

■̂TTiiTfl̂  m . ^  ’fT̂ fra ’3Î -»f, ^  ^  ^  ^  *f7;efT5

■JJOTT? o('3 jvg> I '•3i<io«j f?r3T*f '■ii(if',>i'I3>i (Return on

Assets) fwRfW <jxvi'i v'S/.o I

5 .0 .8 .8.0 .^ I ^  «n?77P^ Jj-Jif'-I ^  ^  (VAT)

sjiirH - ^ .  Tii?i fiiVTiP:  ̂ Sw/:«ri. ^  <ii<'.?-i'<

^  ^  (book cost) >£1̂  '5T®̂ '8= I

■^.'0.8.8.8 I 'Slfijll '3|'i'j<P<; 55*1 ®l\!pl'3, ®Tl9./,̂ "<?l

r*K3C'i> sTr^ftrs 'sniRs? spti^ ^  1 *nt^7T^ ^

> ii^  srr̂ T̂J? ^  1

3'^'H  <i»<JI I £l','B)<p i'S 'l *JW *f<I *r?, •'?! f<j’ 1''® I'O'i IIT ^ ^  Sl̂ J'̂ s ’3fli] >8 <*('.<;s
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1 ^  ?5t:<i 1 ’3Rf

^ # 5  t r s n f^  r r̂ -̂v* 2T=T̂ ■srfipj -'im srsr® tpŵ

■n*1 ■<<j ^Iflfjl ' f̂S 2JT/f7I '3|i*i<l'̂ i I Tjfjr ’S lf^  S^ilj

*ffen*T '£ 1'^  ■̂ 5T?f ■Jiii*Ptf,-fl<i STT'fT "STi ?!<:'!.■!;« '*rf5vn77R "SlfiRi T T ^ T ?77i

'stttri? <-r<ir:-i 1^ ITT, 'sif^  'srT7i?57;??r 'sr̂ r̂

■̂ I'li'slfl'ii 1 'arfjpj 'ai i*i<P5i i£i?flJ ŝifjfi!-2fffT»i (pr6payment) >5̂® 

i35?»f ^5c*iUli (regulatory working capital)

T7Rfi‘»f ’sitTTfl ■̂ trriT:® i

^ ,0 .8 ,8 ,d- I TTTSlt "3^ <t|tA« '3TI*i'<!'f,̂ )«

nfWii ^  swsfT î̂ T̂TTTpr s f ^  '3tr?t*?'';i3« s t ^

I

■*î 'B'sfi?̂ 'Siirsv

<RPT^ = + *1^ 'Jtm<)'D

■̂ ,'5.(f I 'iTflcl'i'i -fllBtT olf^il (Recommended Annual Operating Revenues
Requirement)

^ . ' S . ^ . i  I < l l f f l « r '  ’ i Q i t > i < ' i ' i  ^ r 3 T I  & [ R > 1 [ i I  5 ;? (,« q

(return on rate base) "SRiiji: -g :̂?P!k w 5

'iftt)h*i <ii«t'!( t>if̂ ii = f̂&K ^nr

^.'s.c.-^ I oifttTi ŝreffi r r a  ^w^ri •nfiRW

■S5T»i7?*)T '̂I7r3 ll<l"l̂ '!i <3ir*]-̂  ‘̂ fsDisTi l̂'ar(.'J(<j ''ll̂ iij 1'fT;̂  <JI'WC'Sf'fl 'TT^

'5®1'<1 IcTr I

.̂o.^s I i:irfS <ifgi5T»H (Total Current Operating Revenue)

I i : = r r 5  ^ i r s j b m - j  ^ r a r ?  i w i s  t t r i  ? r ^ ,

s r ^  '5RTT=TT 77W T^< iTT̂cl ^  STtif»fe

wis'E’lfr + «iHjm ppit + ^  + 1^f^

I 3 T !f^  (Proposed Revenue Increase)

I iniBP? « ^tottsi hc<i ^iferM ?tsf?t5 ♦fpfspr ŝTFit

n^Tfin; ?T3p?-̂ ^% 1 kS"? ?T5nf-"̂ % ^5n%v 'srfsf'is in̂ ti

■%>
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(rate of return) «rf?CT!T̂  ^  ''4.ti<5i a r ^  \

^  sr^ 'fs

1 sriTnw i ^  w i? i ^  sR rf^  ^
9MCV? Trf^ ITTT̂ <pffl<ii [̂'8<!i<j»i' ?T31 ?W^

î<j 1 sn ^  <it5t̂  %?t'.*31 ■̂®<iiv, ®i <i i&iv®

iTfttiirw f̂<in7'5 r̂nra ■'s’ast̂ ri <rrerv-̂ ^%̂  ’flrsn't <rr^i^i (grossed up) f^’TR -̂f̂ 'TS

I "9KI yrsf'si-'̂ f̂ iis ŝtR'S i

<!Hi«is"r»? vTTO (revenue conversion factor) ?sfT *n?r ^rtf sr®7f?ra gw s

I f,«r«r^3 'Ti't’jfi'fi*!̂  "wS^ 'ij<*r5 f̂ *frr 'su i i?i

" i"  " i"  sfwrarr 'srnr=!s? ■jffg <pl̂ ’?ri t?! ’TT'Ŝ

ĵTTi, r̂gr

wR)l^S VTtW = i  -i- {i - ^ )

^,'S.s.'^.^ I iS^TW '̂f?'5T?*w w i  sf^nf^ «*f

^sfwt :5<nf?r*i^ ? n ^ - '^  ■ '̂sttt w  f«(if̂ 'c*t sfrg t

fl(«tT-’̂ ftr = el'alPi^ nl'8n-’̂ (% X <p»i'5k“PT iRlW 

.̂'S.br I wf& ill'st'n blf̂ Hl {Total Reconnmended Revenue Requirement)

T;5f3 <rren &if<SL«i "STrfr ttst̂  iS‘5̂ , "3TBrs-î %si >raf ,̂

■̂731 %

■pTfw =
i.8  ( '3(f«t(

^.8.i I l£i?5 i# i r  ■^rf^ TfjiiTra wiB W^fs ^  ^'»nf^!*t^

^rcnr 771 ^ 'sm  ’s w t  [;?f̂  1 73750

l^ i £t^T® 8

rsT? = biRkti T̂tptfSr®- nnpR 1

o I M(c<i) -Q âpnjc*[?r
'S,i I ifl? ‘'I'Sife (methodology) 'ai^*n  ̂ tt^isith f.-sf̂ -s iitc-fiJ ’TrafsT̂  f̂ rriTjiO 

?rNTPT̂  '^ ' U5 sivTH jpiri i

I (methodology) tJrrf^v » iw ^  (methodology)

r f^ f^  c® s r ^  W tt:̂  i
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Tiy]̂  1 °̂»i!>l'3 <))'■,*;< (Cost Of SsrviCC) iJS<f>u; Z . ^ < i

^  (Cost of Service) -:5“»i#»( si'!?!!??
*n<3in nt?:? i *p:5 ’3n?:« ^  ^  v??;';*, fw :^  <:tw e  ’3!?̂ 53;7r̂ ,

:g rR l I

(Uniform Transmission Rate)

C>KM ■<K1R) 5Ty-=)1 >n?-^TO7Vn

i  i ' W & ^  (Rate Base)
i,-̂ <;i<i oKiv!^ ( Iransmission Assets in Service) ^8 0,000,000

r.< r̂,v\D \̂ >8?nf¥l 000.000
000,000

'.•m> (,0L> i\b,\5j'j3^,ooo,ooo
^ 1 Wi» Ri>K (Rate of Return) o .i
o 1 f ^ « f  ^  ^  ^  (Proposed Return on Rate Base) ^8 i.'b'b'b,^ 00,000

8 1
^8 8^jo.o(?o,ooo

■'3i<i?‘j (VIb'll ^ ) ^8 trQ-'0,o o o ,o o o
'S^I‘J‘ J‘5) '^rShs 'iJHIHj ^8 <?0 ,000,000

?:3rf3 <J)?J ^8 i,'0'5}'®,o<?o,ooo
'5 r i * w <  (nd«).<2- % ) ^8 0 ^ ,000,000
(.*11 \t <JI*J ^8 i . 'S M .O C j ’O .O O O

^8 'S,0 'bi,^<2’0,ooo
(Recommended Operatina Revenue)

1 o*il^ iJlSi-  ̂ (Current Operating Revenue)
■Wi4"'i ('7 i«il (Transmission Service Sales) ^18 i.,'boo,ooo,ooo
2 j^ 'U  i S;,S>(,'Ii ^Srfn ^ 8 ■h,ooo,ooo

■^T<*T 'STITl ^ 8 000,000
- ^ io n  ai"»i ^ 8 o

TjSrfS t> * irs ^  8 ^ , ' b V i , 000,000

S  1 i J ^ l R 'o  W T T - ^ f V ^  8 '5brO,^<? 0,000

b- 1 w l^ l^  <j‘ «H>si<i-|5T <c)iS« (R evenue Conversion Factor) i . ' b

^  8 'J jO br.S  0 0 , 0 0 0

i o  1 w i U  ? f m  ^ t % T ^  8 0 ,^hrc6, 800,000

1 ’ Wri5|« ’ nTC>lU (^ filU lU ) br,br'j38,o o o ,o o o

Q<iu 'q»< f* IU l< i) s o.'S'^i
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ifi'5 '3f^*ji ,̂ f,*pi*̂ i?l< 'oi«?’<?i<Hf,*J[̂ lT 3^4- *Tf?j yiTlf^t <P)iHi»i'i
iii5 '5f“*w \ '®rss‘*f?r ' ^ < < p i t ) i w ' ® r ^ 5 n  ■̂in

I ' £ ^ r:?5! arf*s 5̂Rf»!lt - s ^  ’srwi^rKw^t^ >r«̂ t:-̂ -< ^  gfi?rf»'fe ^  (book
value) I ^  WT7?T  ̂ (Return on Assets) ^  fit’llWs *f?n ^  i

(Assets) '®iT5 '3('3'̂ 'tf> '5'5‘ij'S •®nî  ■r?(̂  f^if^-iJ '3iii(,«iit>*si 'S?' ■'HSffer®
(methodology) "3?^ ^  t

■i!? 5 '’':S!,'!i',*r« "3^ '5S'î »j'i!̂ <p '.Vi'S (rate of return) *T3T i

7:?^5 :̂q  ̂ ?̂tt<:?i’H7j, i3f5 (rate base) ■̂*r̂  ^  tsr ■s'TJfi»t?s
"Q ’3 p fr)f3 ^  f<lf,̂ f<lC.*t̂  W I I <£!?■ isUf'f STOT^ îWI Sn® > in ^  '5'̂ “ ITSI'S’l̂ l ^3^

^® r f̂sRTra, ^H5T5 % T R -^ 't « '5nf»f̂  ^tfemen
’SrgiTT^ ^TT5 1(^7^ TfyRT 7JTI I ■n'«|sn»s f,<Jil“ (̂̂ l51 ? ^ i ■̂•5'.1<J*P '̂ ftT*ri

f^(,<fb'S t(̂ /.< f̂ r̂ STTTI’tl £TI-̂ r*<p ÎTPT TT?Wi S}ni(,*N -n'ij'*!ois «SLt<3 '?T?I

■<1?̂ ’̂ ,  ^ 'ri7 :^* t 'S ■3f5fT Jî '*i'vii ^3if^ i ttiu

- 5 ^ .  TRTi Tî rpwfT̂  Tgf r̂arra ’smfi o(f¥® sh t̂::!  ̂ nf®
ijsnwFr:^ n'lsr̂ JT? ■3r*tT £T?ji®!%i 'spjf i ^  f^= f f̂ tfi?!:  ̂ ^t.

(methodoloty) w r̂ra ’srra^ 1wf%! 'sttc’W ti ^  s;^yiii i

4̂ '̂ t,vD «i*ii[>*i Ĵisrrr.’ff? ^  îr Ws fV-̂ w % lii ^
■̂151 o't I 3'si^'* T?fST®f 'fi’3‘!ii r̂nt I

rof^a(,'o r,<pH StP'&'&'Hr,'^ ^5^ Wl*t '3̂ 1 *J a is t* i < )fs (,\s  T^T'STH '*ri^3 I

8
■5T^ ^  ??n^ ^ [  I •Q ^*flr,<)'ir>^ Ifn i'S  <'<l̂ *1'''3

^Twi^ r#̂ -̂ K,<( V7I I •I'lflOFl'i *J]L*is ^I?I?5?'3 T̂Tt̂ TS ■Ji'S'^y ^ ' 3

W i*^i^i« ifRii? I i,-n<jivi ^'Nj ' i ‘1 Si.^T^lj i£llR in<|.r5 'i;5^ f̂ WT3*t '^ I

^  Tn̂ Trns iâ » "^s^fwRra wi^R f̂ TT:̂  <j« ? w

TpwpTigT̂ct ^  Tn?ii:̂ i r-JnOJm *!sr̂ r?® r̂?mi
7?n*fR I

fdt^w \5 kfl r̂ L̂ iŵ '* (:su t: ^  8 >̂1 fspfNfvs <r?7r̂  ■?r̂ f» t̂ ii'T
?sfw f̂ ^TR ^  i i i t  9T5t̂  sn-̂ tr i

'£'? ^ ’ Tu^ TT̂ nri ■501%  ^TSP* I

% r^  s
'b ^  fifTTR^ T̂Tf̂  f ip ^  Q ifl -33<fif^r^ r̂rep? ■5¥t75 f^ i« i ^ [

f<!C,*Jl'>)*?®n'̂  t<?i,'i;t,i4 ■̂ 'TiilP'r̂ iT ?'HF̂  ’3r5̂ 7v5 t/'̂ ir* ?Tj3r7 7^
•F31 fiTTĴ n̂fsi TPT? I
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(revenue conversion factor) i
■̂ Jif5 " i"  TiesiTu:̂ . " i"  sTTirafT

!<!f,-fj I’I (j>»n >Ji<i <r><( ) SpiTS fii-nk'TiJ '̂ r?n i'.*S i-i-t i  - O.̂ SSff J, '*iT̂  i.'b
n̂Ti»j, '3rî j<p(i *f?n '4^,0'% i ftpn?' ■ ,̂ f̂ >r[<i ^ iii

iTT5F̂  ^  -sn?:!!? Sri’S s o t o t  w i

i7 .w ^i^  ^  ? T sr^ * '^  m’ra ît t

Trr<̂  sItijttbr (grossed up), irT̂TT® ^  ^  £n« ^
“I ■̂'5 T«T*i JTTI I

*1 '55 irrap! ^ ^ (.<3r«r»̂ 3 tttt̂  ^  «*r ?nn
I

jo
vii'sTKTi 'b  vfi? 0 ^  < m ’vr^  ^ 415 2i'sir<]^ <rren tth^i w t

T^if^ra • 'if^i't ■»n'8in f̂ trrp:® i ?:irf5 -»tf^i'i

t . < f l ' M I ^ f ]  T f ^ B T H  'Q  T T i i ;  ■ '3 ) i3 f ? ,^ 5  ^ T * i )  ' S J ' I ^ r f ' f ®  v S t f  4 ; ' ? t , . i )  ■ a i f t i f ' ' *  ' 5 ’6 ¥ !

StW[®f*1 I

45jT((7! wT®i^f ? R ? ra  ’^r<ifrf^-'5 nriCT? T i f ^  (jsn? » if? ^  viHfuiJrw f^^rR ^  i

f s t - ' i i <  i o  i f l  I V ' f f K ' f ' S  ■ f j' is f '^  & i f ^ i 4 l  i i  i£] S p f f ^ ’f e  - n > f s i f s r a  T ) j l f , - ^ s  • i ' i ' l  '^ R T f  ' W I ^

?!?■[ 69,-jiif,? OEi.* sffe p̂imSrx? vif5 ■'n'Q'fn >wr®T»t
^ i ?  5rr̂ ^57>f? 'arr?;̂ «fT7n’tT ^  t

§iw=rf^ wi’Uiv̂ fi) f̂ TTR, T w w  fsi?ii'»r7w si*fR i

^ra*fi 'OT,
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’PPT^ ■!lK4:i<l <̂r<'*ri njPT f^ff^*f
iTfTi I '5? %̂ffl>!''̂ Ci;''i! iTW'̂ i î^sfer® (methodology) ?̂ĈFTsrc<T ŝn̂ n̂fFS

^t?TKlE I

I

??5f5 ? if^  5 i f ^  -  ’STJi i:g  ̂ + 7:irf3 ^

t;sj ^  = ■<pr̂ '5 'Q ^ m rw m r ^  'Ŝ nf¥̂

5''̂ r*j*rF 7î 57?iWi 'Stdf'Pv C'lif̂  = *1^ ^<»T + •t'S'i '̂i *n®TWT®T “G ■*i-fl̂ <rc + "sif^ spfw

=  i/'js X  ’-iiin?!^ ■& ^ )

sT'S^ Trrnnrm q ^iwRm « ^  sn7?ra 7:inS ^ ) / i ^

„ __"smiR X * F $ ^  ^ )  + C V < t X ' S V R  "*rTWi w ) ]'W? ■̂iTTl’TsTW = -— ----------  ------- -̂------------------------------------------------------------
( t ? ^

-5^  X ^ ) +  caRf^rS Mf?RT̂  X wr3)j

(methodology)

* r ^ 't  + TSRfifg ?f'?ri3 ^rfen'1)

[ ( ^  7:5T?n̂  ^*f X ^ .'n r +  (r;sw ^ *if¥sm X i^ ) )
( ^  c<J?iî  + 72T*?re 

T 3 T 3  T H i  =  ' i f s o I ' ^ ' N  <3 ^ W * f T C ^ ^ * t  ^ ^ i l i  4 -  ■^■sij'tt +  '3 > i! i-^ i5  'Q  'W 'i f i ' t )

'̂ ■'1'lIiJ't̂ r® '5T9n = fr3Ff '3T*I ?Sr9 (.-fltsl + ’fffloln'i T̂TI

T/TTS ■̂ffiTCTTH iTFSrS = ŴSrW*̂ + ‘SPTTTO (,■'(<11 + "^+

EJ^lf^ ^  = ^ ’Tlf?T''f^ *t%5Wf? ?TfŴ - '5^^ fTrSP?

«r̂ !Gi-® ŝsrSl̂ fJT i  / ( i  - xsnij^-^}

-̂»nQ«î v6 -mri ^  = sraif̂ r® t̂st? ̂  x wi^
iTTSPi FifV.'̂ i = ?xf5 D‘nf« 5'rer  ̂+ ■̂ Tsr?

^■[5^ 1 ^  = /  <nf^ ^  ’ffei't*

* « P f ^  nH I

C5TC  ̂
(ibyî i'-ii'iî  I

5^)
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Annexure-J
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................... / ....................

v̂'i(î y(»t ifl'̂ nfe T̂ tî T'Wf <̂r*('"W ’3T?»T, ^OO'S (̂ ÔO'S >>5 *T? ■ai'i?'i) iS  ̂ *fi5Ti >18 iflfi

Î?>r*IT ‘' '̂•1 “PW, 'fllllw §̂TB î'?t,«i'S *n?'i kfl -sjiii'Ol'Jf.ol

2 )®w ^  ? s f ^ .  i:» n  g-

i I 7j^%« PiMi'iR « 2pT^ I- ( i)  'S^ st^^RiTCT 5rT!?rn:pf»r ^sf^R (srrffe^

TfiPi Snf^v) sif^Rrrm, ^o>o ?pi?i «r»r '̂\s 5̂^  1 

(^) '5̂sil f̂̂ 'qf.'Sj I

^ I |. f ^  ^  sfTr:̂ ?; f ^  s n f ^ ,  iSjf ]̂vwTniii-

(^) ” !̂in?5i" isisf ?î 5Tn?T»f i ; v n f ¥ ' s n ^ ,  ^qoo (^oqo i'S

(^) "’STTC '̂R^" ^  iJ£l̂  £ff?>JTWin®TTir ’3tfR STT̂ f̂ê  tlTW ^Tlf^ f%*?T?*T ^  fWRH

'̂ f̂ rv2)f7T?l '3f*i) <r*'a<t* f^[f%i5 ^̂sfsT*fCT

T:?rR ailWWrj^:

(n) - r ^ ^ "  nrm w!5T !̂ ^  »fTmi*fT?7i5 mriTT?:

IJI’I ^fet 'Q

(5 ) *’<pif«̂ fiT î -piii*j”( f^ '* '3T®f iS? £tf̂ *fTJfin*Tra 'sr^H sn^ 'srn̂ gŵ 'iiz

?if^  f5^;

{!>) “iTr^ (Customer)" ’'ŵ f w  ’HPt

ttT^TTP^ fiT^ :̂ yF75 gT[̂ rv54> ’TTPT TTqs'MTf 7 7 RI 5)̂ eT 

(^) <l gfifri? ttfP ^^<13 i£]'̂ ?, "Sv snf^  ■'i*>i.*i

<plitjiijiii 'ifaoieimij sTfTnsf̂ T?; »}^ ''s?̂ ;

(W) ""Snf^" ^  2Tl̂ nt*5i ’trPT TTF̂ f? ^

(^) ' “̂ tifs*j* f*(Qs3«i’* "sraf sTF^fr^ îtpi i?wra 'Q sron^’t9

(̂ £̂ )̂ "^ijlf^si" T5Î  lilt StfefHUlSIN Tt^Tjinfer W ^ l
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(S) (Methodology)’* »fHn -is -n *iî  sff^vmmrg

sifef® arr^sf^ nn^ f r̂5?R5? '&T[f  ̂f^r?w ’>t̂ ;

(^) ‘‘t.®i'3>i {Consumer)*' '̂ 7; stfegrr*! ■o/tfwwi ■yi'Wtri sfRsfes

nrm yntiTT^ ’cti:® ’tm  >i<*3̂ iî  ’'nt^ni:?;

(15) ’>nfT7n^** ■33'f '5TTt^ 'SffR 2ji5‘hL<. <fTT7T f?T5?f?:«r? -SRi) iSTlt?7T̂ srra ^

Si*ii»i I

(Tj) “W j {City Gate Siatjon or CGS)" ^

an^fejs srHpf^

- 5  I u j i f s ^  ^  > 3 ( ic < ‘ i » i  lO  I -  ( i )  ■ a i f 'S .W 'S l  t r t ? !  0 8  ■ 3 ( ^ i n f ! ,

*rrPT r a t ' l l f * p f T 5 ' f  <r <Ri7î ,

^ -£ T ^ * rR  ( ^ ) 'S (« ) >i!9 f^ V R R ^  T T ^ e t lK ^ . 'ailf.-dh'i *0%:^ I

(^) *̂t-Sff<*rT̂  {i } ?lf*f® '3jlĈ *f»f̂ r/a<! ■'if̂ 'O -<pr*j*H 'il'C'j(,'*ti.*fT f^lf^''0

%7i T̂lOTUTfC"!? W ?TT?;'?! ?|SfTr*|77i? T̂TTISI SpT?; fen® .JTip  ̂^  ?:»(-'3riT<J 'ail<PIW ST^

t̂ViTS 4;?'W I

(>a) 'srr?:?̂ R̂ f̂ 3 i? is?if5 ?̂fuJ Vfv.^ixx’u ’S?n^ {Microsoft Word),

'iWTFi (Excel) 'm^\ •am̂ sTTPi (Access) w^rrrriS W®/fefefe ??i {CD/DVD ROM)

8 I 5)ilfl<p T0R) '^rn^'H’TOira ^t’tisrtar ®̂vn1̂  i- sff^trn vs

% if^  f w ? ! ^  'a *r-f<C'5 trsTfg-

(■̂ ) 'TiTT "TISJiTnfw®'̂ MW’ITaII? iS'̂ sf̂  WrfvRn;

(^) st'sif^'i f»if5^ 'sr^tnft itki ^sf^ra sr®rrf»r^

(»t) iJÎ lCW-s! T̂ ra'T Wf ^nWT? ^  '9 fWwi:

(^) 771 sJWt? TTT̂ PT̂  ^  '£̂ % '31^

2Wlf^

(®) M?TP *P5R^, 5Ti?(7P -̂a T;^T^ TJ7?n 7pj»tlrre f̂̂ FiTS
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(TJ) ' 0  'iIT3P¥ 3̂TR3î  'il-ctuJ $T19̂ fW5 ’TT

Vlr.Ji T̂ JRl 2T̂T»i Q'3' (( ’̂,<1 -:4i<ii<fV'4t *1'S<'-?! •TT̂  5 3 i-̂ Kjl ■3 Sfl^ '575r7

aitfri'i'i

(T) 9nf̂ rtp f*tfe$î h st îfV® ?3rt59 fsf^ liiTt Ssn f^prfirs ■*(ŝ u <iji'<Jn:

{^) SJ îr<3 fsT*fnr??̂  WTSPl ?7I ?̂KS71 ?T

?s?T "^Wn: ,̂ ^  Tî dh: i^TlPi?^! f^f^ra  f^79*pr^ > 5 ^

(■̂ ) ^  'jT'tj f̂ vfifST uE]?5̂  Sl'Plf! r<j'v!>̂i'f (.-n<!l, '■a'l'Sg’̂T̂WT̂

^  ^r?Rs TTRi? SWOT sra if^

r-fl<4»Ti;

( ^ )  1̂1 r^’aifs'B *r$TinFpT̂  ̂ tVifl®!, 'sn'$s7î 7TiT<i o '.■̂<jr?

I

I UiiR^ »iffl<i'/w4 'BPT ^ # 5  5nCTTW% ?PTWiar « '- s t f ? ^  o 'sr̂ t?!

'Jflfyrp ■*lf̂ <̂ r>5; '3i'i'̂ '''f ’̂*1(vii5l 3^''5 fsT̂ l̂f'f® iji'l’fSr''^ '& ‘̂ '̂ TlfV Spffŝ  <t*r<s(,-* s;!'.<i, WtS-

(^) f̂STT̂ apfĉ  ?«f5rPTî  fhistorical trend) Wfir^F?

('?!) ’Bnf^ nf^RT^C  ̂SWÎ T̂sI

(M) SĴ lfsj'fii [̂f?r*P f̂ WT57?r fySTT̂ R?

(■̂r) if̂ tp *ff?R377W tF^ 2j?rifV$ "*ll  ̂ *Jlf̂  '6

SffeSW?

('ST) <3

(W) awfe® »rn:s;

■̂*5f,-*f̂  *!i5il*5lfî ‘P r®»((«)

(5)

(^)

sr̂ sTR 7:»r*m^ 5prf® ^ ’T?:?r?! Trwf^

<r$»TR '-ai'lf̂ f̂  ŜRT̂I Sj'gjtfij'iS 13i il̂ tj- '̂ fvi<j'sf̂ 'ts *fiŷ  '«f̂ '*nt, y®r<i 'STlfsf̂ s '3R^H

(3T) m r^  ^3i^i!V® -sn arff̂ Ns st f̂??r? f-3^rir«

(^) wjtffl<p 2t^R ■fl'*<f5 *t-̂ <î l <R,TÔ  Wlf̂ f̂  *pT5T̂ ;

(lijs) fr*? ^ ’’'f'.'SU Stfec?W»|;

(^) r ’̂Sifii'S T*f5t(<iĴ I>t̂  ̂ 'ar(f,*:'i'l'‘M’?f  ̂ *n7® Sj^< ^̂ TT?P?T ■'it;t-*ĵ * "̂ 7̂/$ ’’lif̂ fl

•t
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-ii I <3 - ( i)  'O tS'? ’5(?r̂ T i : ^  '3n?:^-^r^ snfer

•ir.<T ?pfvp»r»; f»i(,(iT f*v^ ;2fW ',̂■>1*1 ^  T^*FT^ ’tfST ■epils’l̂ l

0»I '5rif,<iwri*r3I *t5tw I

(^) ĵsfip'R, ^̂ fifg'tfi •■iffi)'i*j»< -»f?rsp'f '-^^rrft, stTnrref̂  ^r^w, ârRisr̂ '̂ rai snf«? 

'3i'»(fV̂  *WT, ■'aiif.<‘i"(*nji y>̂ ( ’$'̂ 7 'snc^! snfes

Tfra r̂dfŵ FTR Tp7<T ^  ^  'a:i7:;jiT7T̂ i?tr<p ^  ?sf<?:3 i

(s5) t^-afensf ( i)  Afir^-s- i^rr ^  ^ ^ ‘»ra! sn f^  -»r3, wr^wiwsiii sjf^

iS"  ̂ sr*TPif̂ Rs ttstti '^^r?R r5*j<j**<p srs’̂ r̂ ;̂ i5<i>r3 yrra-

TT"?:̂  ̂ I ^  TfsTTt ’■=ri?r<̂ *f»f3if̂  ■sht îf|-?i ^fr;<ji^imf5

f̂ TTTC? Tt'tl I

(8 ) IJllfa*? ■®̂ra

^  ^f<3V f* if e ^  TiTf 'SlS.'^lf^f^ «rf̂ RT!f*i ^ sfe s  5Tf I

S  I i lH i i l fC 'W  ^  '^ ^ IH 'i ' l ’n a r 2T5Tr=!tJH - ( i )  s t i w i ' i  (■%) T V T  ^

{^) (i) s^stWh *nf?rt̂ , 3̂^

ar®mrTJT=ra ^  ' s n ^ ^  ^R«fr?ra 1

b- I «  W l f 5 » t  I- ( i )  s j f ^ T R  o  la ?  '3? ^M  sn^S 'a i lW W H 'W

^?f5 SI51%5 ^Ql<p[^ ii]-SM7?wiif;̂  i£ t ^  s r ^  I

(^) w i  spsif^ ■̂ tTE "smi ■n< ^fer™ ^  ^

is^  ^nwrg wnfr «

^̂ I'̂ t̂ t31*'■>̂  7?nf5»i finrr̂ ? 1

('5) <ifi| 'R  7;u T̂ jrir; i<['̂  iCrgrff̂  ̂ 'fTfTI 5^-Stfsnn^ {■̂.) £̂1 Sf^Rrs ĈTlflĴ  SĈfT̂

r,* 'Tif?!!̂ , WI8-

(■̂ ) r̂^CT? in*rr^ '^i?^ %:.if,'o anrr*;;

{^) anf« ^ ? t^ ’»r37T̂  ww ^  ^fw?n:w,'rt 7;2t?«i;

(^) ar?:inw5^7: ,̂ ■3 ;^  m  •‘irra £t^R ?i t

{8) 77nf5*f 2T^ ^  or»<i wse:^ si^a ŝr«r?[

fiefiT ^  fiffef^ OT ■»mn?M̂g *j>i<n>i ^

BRj ^  TTit w i  C£t^ ^  irra^ I
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i t  (  ' 3 ( 1 ( . * l 1 » l ‘9 ' l ? i ‘W  I -  ( i )  i J d f f l t J *  ^  ! < ; » T ] * j  r ^  U )  l l ^  T f r s K ' ^ ' N  » r ' < l

T?f^R i : ^  '3rn:̂ ŵ m3i wngrrf^iwj:? ’|tn t  ^ 5 7 5

W ^'i'S!'’,<! ^  fltwiwi “rjfs Tif^ -TT  ̂ w ’fwi’l ^̂ s|V*f*T ^

‘P'Sfli f5lf '̂5a(f,< I

(■̂ ) ic'if,<5M'H<pi5tit ■nfii'-i. iifl'ju'- iTn'fTWi’i r.*}JS'''*jriij ‘̂TWn "S - J i i ' i i i ^ * r ’î i

' 5 r i f , ‘ I ^ T » > < p !5 '^  • ^ ■ ir< “ i» i( .< 5 'i f r r f V l ' S e i f , * !  ■ '1 5 1 - ^ S l ^  I

> 0  ( (methodology) «i:i*il5l W P v m sii 1- ( i)  7 ;^  '3!!f:<i^H'  ̂ '3ri-j8nf*T̂ T5i';<

'T*J' 5 '̂i? ■?5Tf?*tft î sif ltJ*N ®̂nf IIJf.'Ĥ! <SK'5fi ol<l!..̂ ; ■*tJ'PlL“'l

(methodology) ymx^fiWii ^ [  ^^7;  ̂ 1

(^) '̂ ®TT!W77T5 5f,*»rr,"fl Slr,‘j'i'S'̂ *j <pir«’l5) •nTtTH' ■*'*'3

w <T-fsi-;i 3n<fi<»i'»!»:< 2i^nsf% 771 -»nf^;

ŝfip'fTTi >i«;iii'S'i ^jsf^

*ril«[.,«i I

\ 1- ■Sy’TTHro ■<fi'̂ <̂ji <i®l) l!lf,**« •*!? «̂ T5 î si)lii*i

afe:ip^ ^sf^R ■Bf̂ n ^sfe:^ •»nfirw 1

I I- (>) i i  ifi'5 ;̂ TTifp? afeTPTT; '3h^  ^  in?n

<pr»t'*f̂  iSTfv ^K'Sl f̂ *tf,*l̂ j ■'ifV'li "̂ W iJj ifŝ P 'ai1(.*l*̂ "i‘''f3I

sj5TT̂ <pf5775 i9̂ 'v t?i^ 7:m] ŝ?'! *ji^w 1 ^

Stf^VHTTRl '0|^*ll5l '■aî f&'S Sf̂ .'.s I

ĵtî "f̂  <jsil*p\5|Tt̂  ysTT̂  3j¥  ̂ '-ai ir,<l'̂ »f’̂  '̂ T™’ff^ 'TDETl'̂ tf?!

<t<'̂ s- 'ST̂ fTTry ■̂ ■̂Trf̂ i ?rKTPT̂  '^ra' f®iRr® 5fr̂ -ETinM

s i ^  »nf¥7/^ t ^  ^n^-sprriifra

T l l i r C ^  “a t ■ a * !  ’’ TT’®  < p * t f ^ < j > ^  I ‘J N -^ ’f t i ^ ' S ' I f , < 3 ,  < n f ^ ^ i ^ i o  ■ o i ' ^ l l 'N l

jjspTrf TTwi-grsn  ̂7TW <pf̂ r.® t w i  's ŝrtrt

*f?>5 ^w5 •'51%:^ ^  ^  I

(o) t : ^  '3[s.'»t!K'f 's r r ^  ^ 5 7 7 1 'spw

2T^i <pr<r.̂  t>fegi f ^ ,  <t'ff?i®fe SRJ?"t ?! sm?i9 ‘»n:*ii:

Q £pnr?ra ^  '3iir,*jwH<PT?i ^
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i:7?n, ^  ^  ^ 5Tijf̂  's rw s . ^i^'<

<j ^  "spsnrr^ F̂T5*f srif^ ^ s f? ^  i

(8) S’l-ajf^ f̂w {o) ^ ^  r̂arsT® ŝfe»fT? ^̂ p̂pufTTiiT fii î%®

rv'̂ i-n̂ . 5.$f,<i I

(<M (>s) >ii? 5̂[?m ^  --j^s'ui ^  î*ft??ms'#T:

? ! |^  ^  TTRT vnf^l^T^ 17PT5? <nf̂ T7P n̂?? ttw p

1 ^ ^  ^  fi^rw 5j?.«f -"nf^; -§i? <ii%  ̂ e;n%® <jiF-i«iW'si -3?^  ̂ arfwTwmg

f^w M ^ 'sf^rrf! '3ĵ rev5 I

{■i)) 'pfii"R w ll *J)na>'Si ■s’W'Mi ?[ TTTTirS 'OJT!̂  WtStT snETRtTR <-'ffl'iyi 

3H T̂TRTTs? 'ajf*r^‘s= £nm af^m " w w  asntter ’3rt'*rjj^  ̂ <pf^ n t f ^  i 

io  I n?T 2I1STWH I- (i) 'snrTErmiefw -̂»t? ij^?^  *ra ?sft^R

r»is;<jf̂ fe 'W t5^ ^  i£l̂ ŝT̂r?|S "^f?^ sTSTWH*? WIS-

(■̂ ) '̂ if.<3iil''l{.itj-S ■Jll«c.'* li!  ̂ 2t1^ l*iii1«i ra '3fW*fi'Ci'sI ■’’̂ P^ T̂*f

(■̂I) Tfrf̂ d-ST̂  TJ5T®g fsiiim StWR '<iRlW;

(n) '5Tf!:<|VfiT<il?l t̂̂ ®TTr:'T̂M? 'apw? aj^firo lant^ 'SW f̂flfyf;

(^) 'sri^, i£}? 2ff?*rH<TMi '319̂  ̂ ^sfip*R^s^  ̂ 2*̂ fr® '̂ rsii ttf (,*?i'̂  srf ’̂fT̂ Tsnsrra

l̂(.<!M»i<i>î !̂ ] Ui iQ<ji f̂ irig®t ̂ r S < i ' S T n . ' i i ' i  <PUk '5lf*f̂ T3

enfwi I

(^) ( i)  's i ^  ? : ^  ŝrr?:?rwrai stwWR

St'SlMfl'l *MfiI ft;9f,'S fe*f ‘P*jT«<ir,-n?i IĴ T̂T '■anf,<]'̂ »i<>(5'lf,‘P ’3i<if̂ ^

■*pf  ̂ 1

(o) ?sfin*R ®5Ĥ  jt̂ M ^  ’̂ r^TW ?ra«jj s r ^

"ST̂ TT !,<pi*s '5Tî <i-f̂ p̂  spsiT f̂n  ̂■yiflfw »rr i

>8 I •pfii*iw«i Pusii'tt :- (i) ?sf!r*H ??PR 'srtf'. '̂^ îai tpmw, 'srurft u?*i

2ra-i?7rst ■5T?i5T snfer ^ii, ^ar»^ ^fra f ^ r a  ipnsi sjsf^  •st?i fesfe

'sri'pit,? ■<?(«(,<) I

(^) -̂ <pei fjî i*® '!} '5rr̂ '**f *̂fr i

(o) ipfsr*ri'<.>''̂ <* '3rn?r»f stiTR ^^<3, t: ^  frr^n^ ^i ŝtuTt”!

^5T?f^ e:^<I'!j ’3Wi*J?s ftr"f S]r<n ^sfrpfflTT? ^  f>i'9il'51 ^  'aiir,tT«r ^  '-SIIWIi H

-Is
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(8) 7T^ 'sr[7;;f*f sg '3T^f^ 5̂fipif77?5 i]'i^r>r/[( ’sjfsr^sn'g

* l r t f ? r 5 T ?  T P i F t T  " S  < p r « i  " ( r . » n :  ^ T a " !  J1  > B J i f i J  S  < ( i ? ( . < ]  j

{ ( f )  S l f i j i f i T j S i ^  f ,« P i '(  " i f ^ s n  < p ( i i " ( » S « P ' '^ * P ,  ' ^ * 1 ^ ,

vfl̂ SWTJf̂ ri [f̂ 'O rVp'j-̂ D 7^ c.'Pi'l <i)(  ̂ *TifVjf,«5 I

if f  I <l|f^^l<i I - ( i ) ?sfe“f»T 2 T ^  'C*I T tRb I

f ^ t f ^  <Pl-*l'̂  (;?(,< I

{^ ) Tpsf^ 'fir® I!) ifsv '3 ^  ■̂ sfiptfTT̂

fw 3 ’arrĉ rffsr ŝfV»M tw r ii  Uiifiiv »ifis<''̂ w<i «?:5ni»f ^  <jiQw rtfg

<Pv5<P ■f̂ Sflf̂ r® Ul’fTsV *p1*J<P̂ J I

(O) ft <3T̂5T(r *Ii?rr 3s(i

'ati(,<̂T'̂ <Pi’ll STitM 'ji’ip’Si f̂f®J=n{,<j W k̂ i!i? (

i i!  I w iftv  I- ( i )  «iJ?i,-n’̂ i ^iirg^j' ’3ri(,*5w*i^

a^^ni i8 (i)  m  f^^osRr ^:r^i sisf^ i

(^) £ir:̂ r<i csr?M  ̂^ ^ 5  ■qsfiFM 'si^wirwi* uifijv* <̂i

T̂J?T'f s'rtir.s I

('S) R̂j<iv5f.*i5i (.ipt.Dij, BTI^PT  ̂ ■̂ f̂ 'o r̂ qi'ijiiM ^11%  ̂f*ffvs5er5 •pfs'X )

■a •p!*!i<̂  ?sfsiP*P7T? SffensTOTfTT?

I
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x5<pf¥T 
[s*f?*rw io (i) 3 ^ 1

sn^sfe^ ’tm  f ^ « !  UriT̂ i,* »^sfj; (M ethodology)

i I ’JFJiT

i . i  3 i«j‘no<p ’TjT̂  f^'iiS'1 (m ethodology) i£i«R

S lfe Z T  <P«I i [ l ^ l  f ^ * s M  I3)lf<<J» S ll'5 .^ '^ ‘'? t  <f"^<f< <)<355-i C ? '.<5 I X K 'kJ v fS irT  l«S

«rR5-ra ^̂ 1??:̂  ~i?,'.>i*fi ^T^f? '3[iwvrr,»̂ < ■<p^ sn?*n ^r®

I £̂)ij5t'«iw 's '3i«i(irj) ’rpf «r^'S t>rif?v

2ffe ifl? 'ulf^tjl ®fir (̂.<l 771, <pf^*R s"'**?* iJH

r*r«r;.fi '5t?rns I ^  f̂ <ra*t ŝfir»R 'aric«JH»i ’r f r ^

f« rs  I

i.ci I f ^ « r  snfTTT^ sjwi'sfj) ’3T^ifr '3R?fir.»cH tttto ‘rg*i w f t  vŝ  i

i.'S I 2Tv57v mtTTT^ wf?p? 77«apT® s i ^ f  ^ i i ^ ,  w

f ^  =1t;3T4T®j V<1̂  ̂ Trr^J^ T T T ^  1:5j , f l f t  2 T f l^  77RI « J ^ ,  'TM'RJ

'sr ’̂TT̂i, 7 5 ^  n̂«5T. f?n:?mi f^v’̂ fus JsQi-tri s r ^  ii«rm 'q «rTO^ i

i .8 I 3 l*J>ri‘P ■’TTÎ  i<i‘i«*l sri^r®<P TfTPT ’TJT̂  î$i<iS;'̂

«<j» '5T̂ 3W*? «nl9f,-»i‘?l<i iJ!f*1«^HI?t^ fVfiJ 7̂ 1'sU ,̂Mj"f!?/7̂ tJi;'î ir5” filJifij^  lf̂ ',*j*lT!9

77d»R-i£i5 W 51 nrpi 45f7?r? life  ^ isiw  I s rr ffi'^  *Trm f^ ^ « t « n ti7 r^

■n<j‘*'--'i ■^rf^ 77T?1 ijir<3» <r>I«(,*5 I î 'd> 7T*” f r ^  C'®I'!̂ I’1®W*

771^ s n fe  f^nrn's f w ^  t: ^  >i~-i :.<p ' 5 ^  i

i.(? i '«•«*! ®TI?77T^^ 53'■.'£-IT' f.'Ol'̂ l Sff^ *rfCT I<i*i *TI'5/.<3*< ( S'S* f<f,®1, ■SfSfTRI

*i7?n, 'tn-H ^*tr? (.oU i,®î i(,»>^j i»i<̂ 'i3 ttt^ i 7̂ 'fhrf?̂ T̂?i «7»>i ^

TTCT%, i£î » ^  ?:?rR sffTiTsrT ?:®i^ ^  «nfwT « n f ^  i

^ I en^f^im^»r=fT(:W

I V H fsi^o^ f ® f ^  TTvvi » n t ^  2f!ff'6<P ’trm iro i?  (w e ig h te d  av e rag e )

t'?!,'ii(,* s f i^ fe ^  ’Ttt̂  ^*ti ',<i'5 I

.̂•^1 f^wT nifff,>i'^ r.wo-'iij ’3i?i7*r?j ttph ^  1
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I ’ TTW (tra n sm issio n  lo ss )

srifiW' w f  *t*rr -srw ^ i

.̂8 I \w i r̂sr̂ TT̂f? -sTiTT '̂ rsTî  %7r; t:^  f̂ «fOT ^  sr:<s
fiTif.Jn<j ^ Q v i® f  ST91 %9 '̂ <3 I f^^5T5 '’.•JiJl'.'^lJ ■*!) W  ^*17 *3)f4 S’ »Sj v«l'3»l<]

’tn^ *fT:«rT? ■ai?'»f ^  ^ w t  i

.̂(? I 7T ?w w fR  z ^ ,  fjp-'R Ttr:?. wis-

■̂ opf ■’1'ti = ( *nR<Pift 2ii<j«[i)<)» ’fiPT ̂ nr + '^nr -:-

W’TI/i s

^  = (% ^  X gtrs f̂wwn X ^ )  ^

^.>!31 f ^ ^ 't  s T it iT T ^  f^i(>is ’ tm  *f*tr 7:5? f^«fr,Ti? i

I nrm  * W R  ^?,*if5 77K1 '3 ^

«5M «'4 T ^  w  I P R I  ^ 5  'Q '3RTW T l ( ' i S ‘}i'.^

^  < 1 *1 7  2 l f %  ^  ' 5 T ® ?  I

\5 I z j i^ f^ < p  »tTPT P R T

'D.i I

o .i . i  I ’fw ^'S fw if^  7 ^  {.oi'̂ W'ti:;̂  'i(¥î "‘) '(TW zriiti, o?^

7 T ^  ^  >i«E«1IW5l ®WC*fT ?IT5f>? 5̂<?n̂  >51̂ 1:®, ™^',>1'^'is

*1 IC O N 'S  <3(<1?̂ I<J kfl'^v r^f^f,<jlc.'>l<j <s7*» '■a|l<P»)f,*t I

'S .i.'^  I ■'rofer®  T’K i?  72j^t^ <])r.*j'5j (c la s s  c o st o f s e rv ic e )

T®Rji7® f ^ if ^ ^  I 2j'V'i))«?' .̂'kI'q»i 721^<i (c o n s u m e r c la s s )  '.<i'3 (',-̂ <1 2j5,‘ 1<pi5'l

i;,'5i<jpi'V'i<i i ' l v i^  •TTWT *9 s^9,o^ I 4 '?5^5?’ 1 (,-n<i J j^ ‘ 1<pl?l (,'®I<5’ IW<1

Fraf spTP? I OTOT f¥^5*f î »̂nT[®fr̂ *f 1 ^  <3

^ .< 1  ^  w i  ^p rw  n ra  I

if lt  -»n9if^  (m e th o d o lo g y) 's r ^ if t  fW ®  f:?rw5 ^ < T  S??;r«n7n»rT ? n f ^ ,

sS'V'ix̂  7:̂ 5!̂  TT'Wfi!? ■'5i(/Tir̂ <- ^  1

?T5ri (m e th o d o lo g y) •IHW6 '•3(̂ >i'fi'',*i<i "Sf^

71-*iC<i5i SjTTTlWî  I SJTTBPP Tim FI 7Z f%  t: ? ! ? - '^  f jW T ^  w r a  2 t ^  W T O

w i I TT̂ r̂ i 51^ 'srr^f^ ^

7 2 f%  s if 's ii'j iw  ^  ? r m  i?ift:m?i ^ t ir i 1

72 1%  ^  ^  7?y %  m w i^  <rsTf;’'i< ’Tn’t
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^  w  w t  ^  (Test Y ear) «a?:

*ff?W‘t WI ^  I

■'Ii.i.'S I ’ TSirlnTS 'ail'.«1*f>'0 IP?}! ',<J~^»v^ i.^  (fiXed Tate)

i.o'.'iJo (m etered rate) ^n?ri r<;s® i T^aj ■oii< f «̂r* T Z f^  srs^f

'5r*^«f5i7;̂  'ail<Jlfji<p >0 i.̂ jU i\,< I ’ lf,<;l'»P ® '^ ‘i‘<

SfWT?? VI?'?:? T^T^l'vi ^ i r b ’ i< * . 2 T 5 %

s)<ivi'£/ S',’?'.^ I

'S.'  ̂ ^ ( T e s t  Year)

I W i?  (Test Year) stftra (standardized) ^

'STJTT ^ - i lT a  S f ^  ^  I >5? TIUTTT^T? f® K T 7 5  !7Pl*MI^T-s) § *1 T S

<pc<) 1 <)',<)5i S'fioQu <»fij "f'.»(i] *6 f̂ T̂ r® 5|5,*i I

'S.'^.^ I ' '̂5'i? ^  '^1?! Wlc.-'m f^WflTH <lft;*J lo® I

T̂ nriwRTT? ?̂,?5fiTO f®i%v5 <3 ^ n f^  'ariwHC'̂ ij 'sn f^

'Q  ' 3 T ? J t » ^ f e ^  f ^ T T J f ^  < p r i * i (  7 ? r f ^ ' u ^  ' a j | f , « j ' > i ' <  < p v B '= < l l f ^  I ! ^ < ) ' ' 3

Mf^TTT  ̂ f ^ e t  7̂  ’STRl̂ î nOTsI oT̂fT 'DO ^  7Wl'»n 7fF«{%?5^ 'SĴ f ?̂ 7T?7:?5

^  f ^ '^ l ' . < J  I f ^ * t  <?'.<! t (,<p H  f < ^ < ! * t  » f f w i ^  ■ a jp S '^M 'ii •T T t

7 7 R 1 ?« K 5  'acvf<j<^(,«q'5l S T I^ f^ 'O  f4;,*1N f«lWt>HI I

'U.K.'S I 2tfe 'ij? 'sry?, sî .«(<p f^'su't 'srRif’T̂  r«^i^ if̂ <p

r.'»l'S>l(.'̂ <i ’tTT̂Tni *̂T3 7T§f?Pl &|oil9f.«; | (.ol'3>'(.*̂ <i •WT 5̂17® f%f%/5

»T5̂ I 17T*/TCT vS?ŝ  'Cjlf̂ W'S '■.'ol'3>l̂ ®f v£l<i»fi'0 «>̂ (.''0 !̂'.<i»i

f?ri7:?f sifs f ^  vi(7? ĉ fni<fV5 nrTOT? •n%sn  ̂w i  i aifisfS

f i^ f^  'ari<if>i«ji ?:?n:5i: j5«^% »n^t'«iTi^ -stt̂  '3i«f,-»i<j ^

^.'® I ^  ^TT^ (C ost of Service)

O.'S. i  I V '^  "SR 2lr.'SI‘P TZf^hr 5̂15 ( '3i|<Jir>i«J» ■577̂  «Jl(Mr̂ )<I>,

<jlf*ii'!s7)<j', f r̂?l, £ 1  i«]»ro<p ’tTPT (C NG ) i'^»ii, <pimFD'o (captive)

(IPP), <3

t'snftT) fwraet i

'S.'S.'^ I n^SnZivii (methodology) ’arvTTif^ TZf^ ' : ^ f 8p r ^ .

^  ^ifTzn^er^ ^  I f ^ ' t  'S’leficMii ¥ i f ^  771̂? w w s n : ?

io
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o^-^; ^ 5 ^  17T«f  ̂7T?s:n « <?‘t Siife?; :

's.vs.'s I 12 !^  r®Rj<f- <jT5P? ■»n:i% ’ tiP i ^ rrs if^

7r:rr̂ > i

'S.'S.S I 2iv5rv 5f.**if*n, fVSTef (cost return) ^  ?nwv

fsrsij«t stf^ '3 i f^  ^  I

I »IT5it fK 5 5 f^  r*rv5v4 ' ^ .  ^  '3 Z?fS

V V I

'l.'S .'Jj I >1<'*1 <1J<J 'S 4i'<r»il ■3[lf«f^ SI7/5T?5 f . z iv i 72 [^ ^ , IT R ^ - ’3TI<Jlf>f<5i' f*f®.

'^i<s *p<!i r̂r?I I '.-o'J, <pl<ioM, f̂ sT̂  <])ii f<*i^ f®f̂ 3775 «>»((

t9/'.<J I S'S* <I<J yi!<;'4l. ^ 'IT . .̂'iJI'6'1 '3 ?T!̂ 5r? <:<11 !,•»!<! Si?'.'I'

'I ’K.'fl I * <r*r̂ i,“'i5 '!?*w?7?*f S)<5!<|'1' ̂ *TT*fr»PT3Ĵ  'oilf.ell&HI

<p<i I

« .8  I ?TBr? (R evenue R equirem ent)

'5.8.i  I 3TT?I-31^^^

'5.8.i . i  I i:?rH f ^ * t  ’TI ■»tf^*t 'STTO W  'SRTTUT®

r<I»<(.<JI(,'’1« 'o|l*|>'3 <i'I«(.'i» T5T^ sTOJ

TTRt <‘(<r;4 •^ST  ̂?Tsr? F if^  i

'S .8 .i.^  I '3R (return on rate base) 'S^? sffeirv?^

?:5n̂  < n f^  7?rf5 -^ tf^  5T%fi (Revenue

Requirement) i

? im  ^ # tt = '3H w e ^

's.s.i.'s I 2|r,'0i<p 7T«f  ̂ $rrBr=? &ifsi,>Ti i

?TT5P? yif̂ T̂T?! 5T1577T'iSr  r̂*jf53<l> <jl8»'U Flfk^Rt 7f»TR t>9r.<; I ^Ibl? <3'',«!<I

f^R5v5 ? 2 f%  ?rrep? F if ^ i  f M if ^  ^  i

7 2 f%  w u K  ?rreT??v5 5̂?yiTi ? s f ^  sr̂ ®T?5 T z f ^  ^  f^*fu ^

^  I <r«i(V'i 72 1%  TSf^ g fv s iiw ii

w  •»rfen*t T̂5F?7?̂  sn^rm  ^  ^pmi i

^  ^rar? ^  'snn ’s r ^

-̂ zr̂ wt sn?ra ?rf&itTn ^rep?-5%? ’i f ^ 't  ^  w i  ^

i i
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’OTTi w i  ’sri'i" (gross up) vr<K5,

v i iS ' i i  »TT7?I I ’ i f i j i j l ' t  v£l*^<l<J f ^ l f « ' 'S  ft;?'.“I ,  *ilbl5. <

■cirfs 'sTSP? yjfs^i ^  <''iV[»<

■̂ 5?n I ’3 T J g ^  r<j>s<i*! S’ *!)

72f^ »TTR7ra W i ^  I

■®.8 . i  I ^  '̂ ')iĈ T5'̂  (R ate B ase or Qualifying A sse ts)

vS.S.Ĉ .i I

' 5 . 8 . I «Tit77T^ ^  r ;^  ’JTO? <3j<S5'i 'S >*-'''(r.î <

oi<3ipf<j\c <̂711 ‘Qfiif̂ s, 'Wii’i'iJiŵ i I

(.flu = (̂̂ vivo >6 <l)«î l4 ’T**1OTf 'S(<l&fil'® '3J*TI + WOC*fSft '«?llR|f< <i‘jir̂ '5i>'i

17?ri^ T :m . s r r n ^  t^«fft7T5 <3

Ti?f5 I

0 .8 . I (Used and Useful A ssets)

' C . S . ^ . ^ . i  I f^'05j®! Sjf^5?n^5v5 i<3'^)*<i'i i ' i i ' i f j  ^5f^ I(,'S  i<i'S''5’ :

^  (intangible plant), f̂ T5?i«t i r ^  (distribution plant)

■?’i^  (general plant) i 'Q ^w ir^

<j>r-i*f(',rj5i '3ife^ i>nsf̂  (ir*R s i ^  1

'S .S .^ .^ .i. i I '̂ •s'L7)hf«5T<3=n sffelgTH, «1l'i/.->i'«>i '3 ^N ylf^ ifl'??,

^ '^ '* ll* JH  7 F ” 1W JT»i ■?(■,«( T fra ^  I l>Tft»TT <<Jlc**T<J 1 w 5 i7 ^

^?rW k^(.^ I 

\S.8.^.^.i.'5. I SfIfF-5<P nrw  

*T®n8- 'Q «i<3<plilr,iJI '9

77î 'Q'?rR5, ’fni’rife, 'q

Qf^F*?. (pig launching & receiving) t ; ^ ! ^ ,  'S

,̂ l5iPi<.r̂ 3{̂ r.<.>i*i (SCADA & Telecom m unication)

ŝsfivSpT  ̂ “T̂  ^ns’ Tif^, fil'Ulf̂ N, <3 *1®  ̂if^ - '5TI*n?*t,

*3 (',^"1^ iJT ’ Tlf®- i-'irS 71'̂ &u y><p (,^<1, î U ki

■<3 ftf&i? T i’ R i, 'sn«fif5i<i ’ tm-TyjpTO 7:g«7?T8? <3 l̂ nsi <3

<3 T i^ R  ^ru’ rif®. ?:^r?Fra 'srifw^m 'W R f

'5RIH T in i'T lfe  I
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■?TT?̂ P7S Sf?M® 'i^J^t

^ i f ^  <3

MJ1l.''ll(.*f"K
;>ir5i,î [ Ŝ.3FÎ 7I5TW

■:̂ î  <5 '̂ iVj a;r<<':< X
'!J v}S;'i< X

■̂i'?'H»ti'3''̂  t.»ii»'i)?ri<is X
<K.:y(ri *tf 10̂*1 X
‘Pflv<rii«<{> si(,iJ*i"< *lS’̂ ii'S X
f̂1->i Pffet '3 (pig launctitng & 
receiving) ^ai^lfs

X

ifl-'S)'! 5̂ (SCADA & 
Telecommunication)

X

<svr̂ 3Tg liS'Tff^ X
fijUiQ̂ v« T;^wn;< 5)a*rife- X

fijljiQv <s ?;3«f.«in3ŝ  *ra-»fTf̂ *
r>ira r,b<̂

X

(,-n<l X
fllUl-J « filtJl-s] KI'-RI X
'sn'<if^ ^pi-'CEi^ra « - y i^ X
<F ,̂ f*f5 ^ ^tewfU?. X

(,®i'S*1'(t 'STffS'fl̂ J '3*<ii4'Ei W^Kf X
'smiM X

'5,8,^,^.. i.̂ S ) (,‘JDi'l ’frâ TT/S "cwraR

'tflsi'rWi] "tflT̂ n̂S f̂ f%UE NhSfl <5<]i»t ’5̂1 I Flf̂ iTT 1̂Ti7T*R5

{demand allocator) ’f̂ sfferE (methodology)

’Rr<r  ̂ 771, '.•i'ltf 5IPif*fT

{book valus) '̂i<i <pl<9*ji tt? .

-ap s^  w  1 

'5.8.CL.:i.i.8 1 fttrs, :̂$riwf?r ’anBRirr -^ if^  ^r^p:iri, «iMif̂ <r- 

Wf-TSt^n? '3 ■9 1^ 1. f»f?r «

ŝRTRr ^ ^ 1% csT '̂i ^rirfg 'st->f^

^  T2l^tW  ^ 1  I T?rsĵ ?, 'S T R lf^

"GEp̂fR 'S '^*Wi <3i*j ■'li’S-̂ T??,̂ '̂  •nî (̂,'i> '■aii<]ir̂ *T> r.'»1'3>k,H'S

S'S
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'Sttjp*; ^ < i I 'SPTr "c*! ^^75, “FT P lf^ *P<li TT5

»rr •^^rii','5 (methodology) iS%fV^ ®̂Tg>i ^F?Tt;<p*R

(allocation factor) ^  >rra% 3

?!<ri I

'5.8.^,^.1,C I ^  ■siRSti< ^  ^
*->r.»iT - y \^  5̂TTTIP?1? "SnS^ "st^, <5^ ^ i ?  ^

o.8.̂ .■̂ .i.̂ Ĵ I i!:sRTF:?n trr^ (general plant) 'sr^^- 7n=»mTr̂ , 

f^t^'»t,Wi|- ^  's f tr^ ,  fl

'SII-»i<1 i<q'̂ rS[ 'S *J31^lfi, ^nS^flf^, '®Tft75 V T ’ flfe , (tOOls).

ei) 7?̂ )̂  "Triers Trjs’ nf®, OT̂ tTOT’ t ■irs'̂ nf® ’shtt^

t̂ fr*TH I -e f̂ s%v®

'5.8.'^^.4 1 <5)<3̂ '5 ■?! <))̂ f̂if 5(?(,<1 f^tfHT;̂

5cntc«fT s i ^

\ s . 8. ^ , ^ . c  I ^ i r a j T i  a t f e n  ' a R M T T n n r  < ; i j - : < r -  f f 5

irn 'n f,« «  (n et s a lv a g e  v a lu e ) ji*j ‘' J ^ .  -5 ^ ^  f% s r r ^  6

'©*rn;5 Si? tp’sh/ t? ' r̂^ îrcin'iTTn  ̂■'srr̂ viî ra

TTT'QWl'̂  t

'5 .8 .^ .^ .'S .i I TT̂ Tî rnSR MJ S flW vS  S T f$  ^  1 ^ ^

(plant) I ■"'"K.1SI

■■ipfJTOira'i 17TM *U t7?i, ^  >i'risi^*st ’®rr<5r (net salvage  

value) <i)'^i'5, ^v^PTTiH f̂ rsn̂ TŜ !

^̂ 15 '̂ T*TT?i "^1^7/5 I 'S W 5^rf5

lyrfTfiTTti SffejT ^R  ■?!?[ <i)(,us 5l»X<i I

'5.8.'^,.'5.'0,'^ I I3f llfltP Si^*Ju'MS Stf^B'ITTra 5 ^ ' r a

5f,»T(,"fT 'BFJI-Ŝ fTTrt’l SjfetTR tjil»i>ji; v6¥5 Slla.*̂  '3J^M

(straight-line depreciation method) atr:*rT‘̂  ^
'3TRP>tT?s ^  ^  I ^  a i i ^  'o r i^ V fe i

> 8
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^fpSTS (Bangladesh Accounting Standard)

771^^  % : "SRTH IT w ^

4.8.i,.- .̂0 ,0  I 7T=ot7;Tr? ^  '■B)i'it« (book value) 

f j v f z  fw ?9 (?rf5 âra'̂ -s*

■<i*'iii?i;'<-5i T7P1I17i?̂ ir7?ra fe%Ts ^p^srmm ^  1

0 ,8 .^ ,^ ,0 ,8  I 'iJllQ-*J> ’ irn<i'^,*i$l of*!) ’3 T W ^  <pf«<II-S ■JRn 2tT^^5?S 

TfTPl l̂ vŝ et ®Ti5r,>i‘(?l -n̂ firro ifl'̂ ifS Sfff^ •‘j'fii.̂ i,

tpnt- STf^ 3T"v̂ 5f ’3R15TI.

*r? ^  ^  wnr^TTimii

'T%n=i «r<M ^  I

o,8A^,o,<? I ;:®iw u i^  (plant) ^  ^

T7T? -5|<[i*j ^  <J'<T**t ^ I  I

o ,8 , ^ . 0  I WStsiiJSl 'OTtf^-<t*)if't^n (Regulatory Working Capital)

0 .8.^ .O .i I

o . s . ^ . o . i. i  I (ra te  b a s e ) st*TH "S^rf^T^

’a?nf¥‘i (regulatory working capital)) ei'i'?(,»i*̂ < "5?#ip t: ^

“^^«77f3ft '3Tnf¥̂  f trw  f^i!?r< "'S?nf^

f%fl '5T?f I 7^l}( =lU^I <FTlf*f5W <p!'.0

STF̂ TTT̂  vf^Ti?m ^  ^  'sr  ̂TTnnR T?r«?ra ai¥!^

^tr^-'sf^w's l̂ risfl si*pi'f,ii5i fSrFiwM *JK1 '5®T*rH'

■q*5)ISi'a '5'1’̂ IK  '3f»n SJ(,«l'i4sl^tt I S ! f^ ^ ’’f 7 ^ ,  ^ 1  ®TR??r5T*^t?

*n ^ T 5 ZSî  VT^I s^^C® •t'i>!'i'3',<i o f i fu , *  I

I ^ i  (cash working capital). w 'S^

'3 (materials and supplies inventory) <?PTsi ^s[f^ arw  ̂ ^

« n f ^  >raf̂  i

+ '̂ llzl*! SJ^  3̂p̂

o.S.'ii.-c.'^ ( sW'T (Cash Working Capital)

o.8,'^,o.^,> I <roi»:̂  17 1^ 1 sfw r? ^

■3T*f <))(,*ifl Ip^rei’i T̂ ITT, (,J1*3 is f̂ f̂ *jt,ti TT̂ f̂  '^'S?n *ll'5f,<5 ■'5^

iff
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'lf55TSH <1)1* f.Wf.'S'S ’ty'iUF-5 "ST̂iTHr

aciii3*?[»i'v5'i »pJ7T?i sif̂ ĉ xufi 2pir5 sinfT "siff i

I '3 i/ 'b

’3j!?̂  (OT[̂ r̂ fI> ’ffen'i) m^TTP^ 5?^  ̂ *[Bm i

^■^«[(■,<) '5fi«-ir«i (natural monopoly) <n ^ ii!

v'W !̂ ^-f snfei • 'p ^  ttrt? ^  ^

vrrt’THi^^ ^  i

>!)

'5.8.^.*.0 I l̂T»fW®T 'Q •^<<i<i^ (M ateria ls  and S upplies  Inventory)

'S.s.^.'S.'O.i I •srmwm « >i<i<<iift, <1̂ 1-V'i 77T<ri stHiWfj ^

<ffi'Si,-̂ *̂ i-a 2lc?Jl'et̂ *J *n®TTSrW '6

(inventory value) i

' 5 . 8 . ' 5 . I 5t,'*tt.‘ f7, [̂b1?. ■̂T'iT '̂ T3 *J lf,Jl« <5)<l9i'S ’̂ '̂ i I

■*n*TT*n»r« trh?tr vmsm >8 ^  t̂k’RT ot© ®̂u) -r

'S.8.^.'5.8 I vJil3*i-sttTt  ̂ (P repaym ents)

o.a.^ .o .s.j I 771 ^vir.iic ^  sr?rrefT ttt? ^  'srsf w ;

■̂ t77?i '̂ sr̂ ifT̂  ^sri -̂ajTTR I 'S ?s? 3̂5̂ ^  i

lfl*T!VIei 'Q •n'S<]-fl l(AS '/*J''>ii §”|7  ̂ •tl'l'^S ‘oiy«jTft ’Tl<ra't'®3

t̂%in*t ^  I

'S.8.^.^1.8.^ 1 ’l^  i n f ^  ^  *iibi^<i/:s< •zî n

*f*rif,«fto'fi I '̂ !T5*l, ■'3ff̂  (<,<i*j*i. 'sif^ sj'i'ti t̂̂ rrg

f ^ )  £n?r»t? iŝ p ŝrfV?! ^  <yr:̂  i -«n;:®?

'sif^ am?; JT5 ^  ^  5TI ■'sifjp?

^  ^  ■qsfe® i tttr w t t  ^  fwra

T3r< ^517:5? ^  'srfit  ̂ sfTfH 55t7?T fiffrs TxfiS w;5ife *f%ncrr5p

TSJ? ■̂RTI '®'l’t <̂ !«r,'jj (S'f.t'ia 7̂?F7̂ IT, ?lÎ <P ^3lf^

siHiWii »i*tT I 7!?rî  ^w7T>n

■ai&lil infrRS ^  ?lfel <?rs*5l< WoT 5̂1f,<I> '̂ 75 1̂̂ 1 TOT "SÎ

srfiPT® I
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'5 .8 , 'i .o .8 .'S I "sifipi TirW5 (P repaym en ts)

'Qinf ?̂ i 'srwwrfr^ •»wt?  -̂̂ r?

liff^ 'aiiij'pu <1̂  '5TI, >5^ ŝa»jir̂ <p sfî T̂TTra f*r*jfir® 

■ni'j|(,*j« fef%i75 srf® 3̂Hs« ’3i%̂ i "sirra^ ’r? r̂?7?ts snrî i "^i ^  i

Tî sTTiWt 'Sinf¥i Sw?*rT, «iî f,»i*̂ i 'srf^ 3 ^  ia<iif5

f,*p<]'5 ’’fl^f.'S *11 c,̂  I 'SinfV^ ■^rnf '̂lJl'T-ifl'il

pnt77r#g ŝifaru '3riij<iw<j i 9 ^  i3i»»f 3̂̂ 5^  - ^ 7:? i ?:?i«7TT5lt

'SUif ŝ r̂rfV̂STPT-ijQ f̂?pErra ■sR), •*n6i?

i / i^  I

‘■5,8.^.'5.8.8 ) l<'S<5*t vri^TTT^ c.»t<ii Sl̂ i if,*i<i ■®T»iT 'JTIvrni*nES "TST̂ FF̂ ni 

s;9.r>N5 '3[f^ 2ĵ «t <pfsjjl ?nj3S I T̂ST̂TRI *TT{j t,'‘?iju

W5?i 'sjiif' stfes P)'i>ii'*i ^  I f?r^M 

■5^  ;jffW7(?i ?,n*iSi*( afoiji'sr însi -'j?r7;!TO w*fi ’̂ tFJ^ ’Tits i

’3pf fIfSFf MiT?i5i

7̂7fR?*fJ. ^  ŝrfst̂  ?̂T75 ^<5rS ^  WtS %?n*1

I ^  f ^ ' t  i5T%7T^ f.'S|'S>lW5t Sr'-ll^'i ^

SfiTR ^  (7!t ^  i^’ TiW ^*fT I

o .8..^,«,8.ff I E t r : ^  w i5  f^^srsn?ra

TRPi 1 ^R7?*r i:irf5

5P'’tJ7f? ■*r3T?F51 Vo 'ai'KlPi'̂  72f̂ t5 ’̂ ^ 'l ?T17̂  "̂ 51<f S(?(.oi

b'lfŝ 'l'l'fl *f'0‘P-fll Vo '̂ STRTf̂ RS

4 < 1 (.( ,< i I

0 .8 .0  1 m  f f l C K ^  {Rate o f Return on Assets)

0 .8 .* .>  I

« .8. o . i . i  I 7:w if iw tf^  (qualifying) 'sk

(distribution rate of return) ^  ^  (w eighted av e rag e  cost of

capttal) ft^'!(,< ^  '31̂ *1151 8

__  ^  ^  ^ ‘5*r*R X ■t'o<»><ii in?o + x  '^•I'tit ifROlWBtGPS ̂  m  WrrSW = —̂—=----  ------  *  ̂'
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Z(%7:'nr̂  !:grr*MT^ ^  (rate  of

return) ^  M ?t ^  i

"■̂ tiT;̂  i^?r,4 f.̂  w  ^̂5; : ^  '̂if,<̂ i f '̂5f!<-̂ \6 ■'S'f̂ '* (w eighted

value) ^  ^  ^  ir™lf¥T ■■ẑ 'jr.î '-i 'ar^Trr f̂

W s  ^  ^  I

o.s.vs.i.^i I n%iT’̂  ’®wr ■sTT̂ f̂  ?:^ f^ e f  3T?  ̂ r*!i<:*t stf^

TJrf̂ 5t(?7.̂  sp ;W T  I

'S.S.'&,-:i 1 W = f (R e tu rn  o n  E quity )

I ^  '3i^ f l f ^  (rate  of return)

(w eighted av e rag e  of equity) g

^    ____________   if̂ piH' ̂  'if̂ irw X  »ratw  ̂̂ +  ('!RpiS n̂ nm x cs&)I
*T'S-WIt ^  -̂-------------------------------

(smjjf i#5iK + '!pif*fi =iiSTn*r)

'S .s.c .'^ ,^  1 (cornm on stock) 'C^yK. Î'lb'i"̂  '^7̂  'j>*i*i

•o (,<}•“'« <j'i>i? <n.<f zt>i'!i el's) ''̂ i<! 'O®! *p̂ ]I I

O.S.'S.^.'S I ®Tf^77T t̂? f^wySTR "̂ N̂ f̂ rS û ITTiI, '̂ ifî

'̂ nfsT̂ FTr̂ H «(?f.5n ■ns'Piws s;̂ .f,<j 1

's.a.'j.^.g I >i«iiw5j Tpiyf r̂®fit<is viir«ioM[?m v^ .

'^7̂  TSf̂  WlfVSW (cost of capital) •̂ Î'pIW'S 'T ^  '3R  wife'sH,»753 ■̂*j'[»i s;?/.-*: I 

<t f̂ Y?fra ’sr^’TP̂ , ^t®ii'’.*T*'f c5«ti51

f i f t y  I W *!! T f t^ g jf io o 'S ij  ^ s r r f i  fe ® T ?  f^yTir:; 7^5? I

O.S.O.^.C [ ijfvT IT ffW Jfl^  i53Wt TjW’sfT  ̂ in?iT5 7:̂ 5̂731

■ ^f^FTTra 2|f?*fT*T '5T^ I '^5T<f*f^ i f t  f^ 'T l'O

I

'S.s.'S.^.'jj I iii'5i*f ^!R '5̂ '̂ErD (return on equity) f^'fw  <t*r*j"f̂  ^^nfVi'iJiq 'sitrtjB 

s if^ X  (Capital A sset Pricing Mode!, CAPM) ^.!iTfWt5 m p i  ^  i

tW 5  i!'a?n tti. ^  ?^l.r5 'sr? f^ « f iâ »

^ jf% rf^ t? n fb T ^  ^ r a  # ? «  (m arket risk) i

“w Bt” (Beta) i Tfrqf^ (market return)

iv
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Jifit's ■3̂ ^  (stock return) w  'Ssi*mn "v?;?! “7; ^ r  i

errfTTpi^ T̂ TT?̂  {stock’s historical returns)

t:5j "w? 2T?fr? ^ 1  ^  'S.f'ShS 7;?rc5̂ i

^  I *f‘V<!i'ir;̂ î r<i:? '̂‘.'ra f%f%!TE »i*re?n%T

^.8,'iiA.^ I ? f ^ u ! s  ’5 H T K T  ŝPTP*i ^

(d iscounted  cash  flow), f^ftrirra ’sfitcshs (risk primium approach ) '£'^t 

’anfif'Ti w;£rT5 (com parable earn ings ap p ro ach ) i

I f:jifi (d iscoun ted  ca sh  flow) "Bf^wruz

r . ' f H  - ^ i . ^ ' i i l  I ? I  ■^®TJ ^ l ' 3 ? n  » f l '? , f , < l  < ' '5 W f » T  " ^ ^ P T T i r f ^  I * f S t f ^  S t w i  k ’ l ^ l

>s'! f̂ f̂ f'.̂ fl’i'Pi îfl 2j'vsri“n ^“n

I < jl^  j5«Ji Sf^^TC*IT (,‘ ]‘' ' i i - ( ,< l! ) i  •?! ’5T ?r^  ' ^ ,

(subjective) *n;^ i

's ,8 .̂ s.■̂ ,br.■% I f?r^ fstf^nrra (risk primium) ’f'^if^'S i£r^^

I w :®  <%i w, ^  f ^ ' f  ^  '=??

'3f7;'W t sr'?f,< I '3R  (cost of equity) ^i ‘̂>,*ifii^i

I !̂ffV?rra f îfra«t« ^  fe fe s

I

's.s.'s.-^.tr.o I WTG2IT5 (com parab le earn ings

approach ) 'nis(,-n-^<j ?"^?r5

(com posite ra te ) f^<ra*t 

7;'T*r i 'S’̂ P^Ui'  ̂ ?^ ? r>  ?s'fWT5T5 (records

of similar equity rate p roceed ings) W T w ra  £lr.*Ji«r»( ^  i 

'5,8.'S.-^.(9 I '^j|i'"H j Th.sj*!*! !<]'.'<io*ii <I>f̂ f̂ '5, '^7^

TTitf 'sr^ *i]?v ?r?fFt? (m arket risk) r̂ f,<c?*ir?3, 'Wlf '̂SlPi ’oi|i^>j'5 

(Capital A sset Pncing Model) eJtth

<('r(ii(.<j I f ^ i r W  fitf'sbi '^OFI'3 fw^nfw ST̂ *! ‘?«'I-a »flf*j'̂  <d'1̂ f'.>i"̂ [<a <i'S['5f,<t i

iS>
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I T ^ f s  ? r f ? 7 7 P ^

*̂T5 k£l?=f5 'sra f?r3T*f 2t^R ’̂RTl 2f:?W? «if.’'?*l ’̂ *S

■©’'r̂ TM̂  '̂ s?n i ?î s*f*? 5«ti« fe%c® i5<jt *i*TO*Tr̂ ts

TWT-.ar*ri*t trrcwwi3i>csi 5 ^  \

■n<i*pl5'l f̂fsq<jil»Tî t»l *T®W^r? “Sf*?!, Sjfeffr̂ »T3 <3 '^’Tff?̂ ??

'w<'i*jTc.*l, IJ] Trn?f§ <f.*i 3(̂ !%'J) "̂ Î TR f,*J*)î  5TPSir5<iJi5ii

c5'st'i?i T̂ 7?ra '.'(1̂  •̂ f̂ t/3 I *n5T? f ŝrrsi 'sr̂ 1%® »tt i;?>n ^ffw.n,

w i t  ^3(̂ f%  ̂ 7?t f<h)yw  % r  ■OTfi i

0 .8.o.o I (Return on Debt)

'5.8.o,'S.i ( ‘'*tf*t '^*f77f3 ■j(.'in '^[7^ (weighted value) î 'Uf'f

7t:u 'a;̂ »ii0i

[ ( ^  X ^ j f m ^ )  + ( » 2 r ^ ^  x^T5rm ?w^)l
■ortcRrm^o =

o . s . o . ' S . ^  I ^  i% fl 7 > n n ^  « n w ,  ’3p?Rf f ® n  f % s

'3iw ‘P ŝf  ̂ ?2iTjrre (preferred stock)

srcCT^ !2 f ^  ŜRT ’®if?^ ^  (weighted cost) f w ?  i

o . 8 , ' 0 , 0 . 0  I '̂ Tt̂  ' 7 ^ 4  s t f o B i ^ p r ^

?l!?STR?f“I "^wrfl ^  <Jj«IiLM ?lfef ^S]

fjr?®? "̂ iT̂ ra <*rn:̂  i

o , 8 . o .\5 .8  I ^  f ^ r <  ■'ift'W ’ t^n 'T  ( ^  '5i-^ff?i7?‘n f ^  < i f e 'm )

'tfe 'i't wi. I

O .S .'O .'O .ff  I 'iiJ'H.'^VT'W ^ S ffe g 'F 'i "i^r^ 5TT?-5 “̂ (,i p v ( gf^iT^ *iiisi(,<^,

îs'if.'o Pfwsif f̂® 'Si!Si'< ^f'lfiK' ,̂ I -  TiirtrrFt ^*iW5 ■fl ^5if%^f ,̂

^  -nf^et, -^fsr^ Tjn '̂#?*rn?f? ’tfeni, '^i:^ w  wi<?f ^«t srwmfT 

7 7 1 ?  w r m ,  ^ [ < 1,  w t  ^  ® f % " f i f » r ®  ■ • ' t f ^ ' t ,  w f ?  ^  ■ » r f ^ r f i r ®  55̂1 

■*irT?t? <if^'^, irn?i? ■=2!:̂  '’rfe'W 1

'S.8.'S,8 I 'y'bl(f’q<n l^i&K (O ve ra ll R a te  o f R e tu rn )

' S . S . ' S . S . i  I S J S W  ^ ? . 7 ? * l  s p i f i ' f e  ' S R  I V f o r a  ^

J 1 ' f l < p l ^ l  ^  ■ S r i P l ' P l ' l l ^ t ^  r ^ V 5 < J * t  7 i ^ S T * * ' n ^ t ?  £ | ( . * l l w f  < < ^ ( ,< 1  I ■ ^ i i R

■5 ^ 3
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_____________ X + ( ^  ■̂ •WT X *t'*«)»St 5J?T)I'!?)r*iM'8i <5^  ^ j iW w  = ----------------------------------------------------------------------------------------------------
('5^1^ »̂1«}5T + W'f »̂T»R̂)

o.s.o.s.'^ I v£i? t:?u '3R f^* f sf^twr.<i r<jr»if,?jir»i<i

Sj'̂ 'l'i <f>f̂ (,<i, T̂R̂I Ss>l«5 l̂'<r f,V'*Ji?i •fRI *lfi(,*n̂  «TM [̂riF7V5

vs.8.8 I r s r f& ^  (Total Costs)

'S.8.8.i I ^miOT '3lR*llMl

'5 .8 .8 .i . i  I WiS WIS «H t77P ^ { V ^ 'l  <)<?|'i<

Mf<b'iei*̂  <3 ^?.%S "5nf?nj> 'Q <!<«•!»[

>i-'(-,w<i % >TR ^ -^RUii (depreciation)

1%^;^ ■̂ ?'3Frs '3^ CT stwist^iij w ,  irn  ̂ s f^ t^

9̂*JIW8

= *lf?[Fi*R '6 tPiHTC^V^'^ + + '3(lfl<W5 '0 '3RJFIT^

O-S.a.i.^ I ?n?«nr?P'f (Bangladesh Accounting Standard)

^sf^R <i''̂ <r* f^TTR^cf <̂ r̂s<5 (Uniform System of Accounts), sj^t^ 

«;̂ <.<), r«r<3(.'0 <fnPT!JĈ  fV'tN f^‘Tl'® 1

.̂8.8.'i).'Zi I fiifisf̂  Ufifyv '3fiw'iw«j !̂jt(:m ft?TR ^  n̂?7ra ^«,T-^*rra

i i?r«rn?T ^  f ^ * t  ^

f^ii^ ^  'BT̂Twra I

^5.8.8.i.8 I -̂jŝ  iw m  fsm *! 2jfe?n? Ti(?f, "3nf^

f k ^  i

'».8.8.ii.<? I »ffln7m o ?^*tTC^*f ^  <)«j>ri«< ^  irr^r iT W  a jw i?

^  ^ i  - 5 ^  c’T̂rra ^«rr7 ;^^ ■srf^ ^  i

o.8.8.i.'5j I <5'S«JI»< ^  i«i (current book value)

^  5 i  < i  '2 'i ( , ' I i  > i  *-■'■!

tri>f^ ’3RTOT5 ^  I

'5 .8 .8 .i.s  I ■5T^ SfTTTlwr ^5^ "ai? ’ TifeCT? 'S T S ^  I

'S .8.8 .i.V  I 1 ^ ^  l̂C!Tlb* Î S[vJ?R: TT̂ RFi 72f%  £if^ ̂

■5̂  I
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0 .8 .8 .^ i <3 {Operation and Maintenance Expenses)

0 .8 .8 .^ . i  I 'a ^  ^  ^

-nfV« •̂ ■s'l'̂ ifs aiis -̂ii ■?! '5 ^  'Jire I

'i.8 .8 .^ .:^  [ f^Tir^ I l f r W i s  <3 <iI7j £K R  S*fK

^RTi s f .s iw  'Vr®, 2r*n>if^*ii's ■ r̂wrii't o<j i

o .8 ,8 ,:^.-^,> I (Distribution E x p en ses)

'i .s .s .^ .^ .i .i I ^  at»m firs^F. iTsm -=lf?r7iTRT «

'^.s.6AA.^A  I ^  T2i^r?r^ img Tjsira

(lo a d  d isp a tch in g ), (com presso r

s ta tio n ) 3 f ^  «  (co m p resso r s tation ) 'S?r

^rrtff « ’tTPT t?#'£r*n̂ l: <3 r;-('T»î  '^fwtfe^

slf.'iJ<p-R (cathodic protection) fvStf?^ ■o i7&*R ^ -

5 r W H * t ,  f s f iS i f ? ? ,  >8 * 8  ^ f f j f B F I ,  'f l

?:̂ 67:ffTf5̂  t :^ » r  7; ^  w i  fifSifi «  r,£prra

~mK 1:^1̂  ■^, "SHiM

I

's.s.s.'^.'^.i.'D I f ^ i '^  ^ns

■ g S k T T s f^  iQ  S O T ! ^ ! ^ ,  ' ? T ^ t ^ T t 7 r s ^ ; ^  (.■<3 ■*[■*( >8

(com pressor station) irs<tife •*trw

T/f5G?iRs <p)icr<iî Sso sp^5?i5*R (cathodic protection)

'G ^tf7?Tf5t tf,<i-"Jn^rra^t,

0 T̂ Sr.enfl)̂  'Ĉt?*r»T TT*fTf̂  «'i‘l'"'l f̂ r® -3

Myil^x 'fl ■^67?rf5t *T5*nfe ’;^ *R .

'STNlfjl'P T̂iT̂  fsfSr? 'Q 72P1T5 lf,<’*l**l, ViSl 'S

ii..'iJPi*)jri5f̂ (,<V'̂ *̂  *rs'®fife ?^4i(’,< j^  'SHTpffr ■*r®‘'Tif^ i

'0 .8 , 8 , I t'sl'slo -iw l’o {Customer Accounts 
Expenses)

'S .8.8.A .^.-^.i I T : » r ^  'iQbiHH ^jnraiw

f i i w r t > 4  I f r T T ; ; ^  ^ ' 3 ^ ' < 5 = ,  W g  f i l f ^ t ,
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TTST̂ Ff? 0  ’srrtfni, ’SHTirniTTri’IT kS"̂ ?. TTST^

■̂TfJ I

'S .8.8 .^ .i..^ .'i I *fi? '̂ TTT̂ r̂ , c.ol'S’l̂ i Sifii <;nlr,>*ri! fs f^v l

(TS T^ I 7 2 f %  £ t f ^  W f  I

a S .e .^ .^ .o  I f9 3 R T ^  (Sales Expenses)

■®.8.8..^.^.'®.i I ^  *ff?n7i5Ttx ^  i

oitj, f^uT^R

f?3RJ ^  I

0.8.8.•^.•^.'5.^ I kflt vi«Pii[^ 2tf^ ^i7T»ii; 'sn5'»rr7r5? f * % *

7 1 ? f iS %  ■ ® %  W f  I

' Z > . 8 . 6 A A . 8  I fl» fP T i^  « ^ n w r  ^

'S .8 .8 .^ .^ .8 .i I sn*rmf^ « 7fnrT?*t ^  w i  g

■»tf?r5FR ^  ii^®fi7:^«t ■^; 5̂?:̂  st >,*;«;

71?f^ I r f ? 5 m  < n ^  VWT <f\?Jl'',̂ 3 S K P 'lf^  « (:^^-^5T^5lt^. 'S lf^

’ TiR^Tit, î?Ji'!9 '’ Tif^sTi  ̂ (hired services), <3 '?T’ m  ftin .

'5T̂’'ll% 5l»JI, 'Sil̂ vs *6 '3T*i) «}>̂[>l5̂IC'̂ 5l TT'f r̂̂  'Q

^SHTHT ^ [ f^ ,  (Franchising). i w m

I

0 .8 . 8 . ^ . ^ . 8 . I <fT(:«7̂  '3 T s ^  f.«j"<«T.rui ^*rra*t

(plant)-'a? ^ ‘ti?:^*t ♦mi 1

'i.8 .8 .^ .^ .8 .'S  I <)H.i-0̂ & /’.''Sr'S»l-<)<3iO‘*f« ^̂ 5f%?T5

T/ST^Fl Wifi'S <3<?i^ <p<il I

'S.8.8.^.Ci.(? I 3̂gt?f (Foreign  C urrency
Exchange F luctuation)

■o.8.8.:^.:i.e.ii I s{%?rR ’jfr®

*lf3T*n7?fiI (.■‘P w  'o(|'3i«»|fi<j< T f̂^T^Ti S;i(.fl<i

v$P!-' î̂ r5 ^ iw t 2JTO?rr̂  '‘̂ rvs« ■'i*̂ '̂ l»i ■’trot,

I 5 1^ 1*] |«j ii 'l 'J 'iJ ’ <i‘5iI

^  I W!f'S 'W*! ’t«TT I ^

i;?W, îsni ZTuf̂ TO "̂ RI '3f«f

Q<l*(,'0 2T5f®T$ <pf5lf,'S 4;?,(1<1.
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^  ’spif ^^7n:5 ■^1! ^  ««t

tî j,** I 9s;t £p*ri'̂ î ‘i* a i

I sTFHirm <3 ira r̂ihS tC'iT̂ cvrj

•sff^ i<r*iii!i w ?  r̂?7?T

irmwM <3 ’ry-^nfe w i  irf?^ =fi,

^  r»j«r(',»i< P-iwfv'i ^  1

'5 .8 .8 ,^.^ .4*0 I ^ 1 5  fk rR iiy  a r f^  WP»f

?if^i îTTf r̂ r®Qj<:* *rnn f̂,j;«5

(<-flUH
^nr <i<ii‘*t

’ '̂TI ?̂ 5T7?1
ifib n H

(.®ni\» (load 
dispatchinq)

X

X X

X X
^ P ! (."(Li'SirW 'Q ■nn'OJi t.*j'5,»i-̂  
<3)4j'

X

<wi!Xife<p sj(.l3<p"f<s {cathodic 
protection) <d*i

X

i»ti>ii<ii ■Si <11*1 
lT|SfRI*t

X

'S i:^»H '<ni - 
<rw, f r̂® "G

X

F-i'Cffi?. t.^«H -<ii] - 
f̂ ’lfS 'CTs. j  (,»<]< C ^*R

X X

’3ri«J[fil<P filljl^ - 3  7 7̂175 
t:5Î ;';6i1;-s r̂n:

X

r>«i'a>i t(M*i'] <;)>; X

<j :̂'i3̂ t̂ <̂ >flJŜ H/;«̂ ^̂ •̂  <if7J X
X

X

5i*»fin. '̂*p'r
u^''ftr,<'‘f>'̂ t 'S £l(,ijil"f^ X
5(l'1'̂ i-fi -a X

'*1 Jl̂ 'lfvS X X

'■tjiJi (.lU'STrr^ X

^8
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-'l*"ti <̂'il
ŝjrcsirffeo (cathodic 

protection) ?wTC^*t
X

*ĵ 'iir,<3̂ *t -■^ww
X X

-<fq:, f»r?t <3
X

<3 :<®r:PTfTj; ,-,>[;«fH
-  1 ■T: t» T̂'i't̂ 'iJ

X X
1

•aj[<if3H*ji »iri7[ x3 T̂ sjTn? X

■siil'Sl 'U ^^Ji''ls<^•^■al»l'^<J■■n^^ *iac*r(fv6 X

ŜHfHT r̂ST*Tff̂ X
CWI'S'lil f<*tl<I

C®1'3>'I I7f<1 '<ni X
X

zi"ii'^'^ -0 -ilî l X

'0.8.8.^.^.C ,8 I wTiFw T : ^

ĵf̂ LiJIf.® 7?i^- 'S ^fi;^ C'V'JJJ. (.■̂?(,'̂ *<>tj fipTR Wra

f ^ ^ w r r s ^ g t^ T  i

'6 .8 ,8 .■ .̂ .̂.s.e I ^  ^ 's m  m '

?fr?PTlĵ ŷ  wf3 &!«!'< '3 ?̂ '®flc,*J'*i"'i ■̂TU?T?I *Ji'5f̂<i

^  I

-c.8.8.\5 I (D epreciation)

'S .s.s.o.i I <rr5i? >q <5'rt̂ 'iX ">rĝ  ■’F̂ iL̂ r̂  <i'iffl<p ■̂t̂ jti'I

<](f.*l<l '313'5'S’ I

'S.B.B.’ZiA I 'fit ^  ^  (plant) -^i?^ r^srw

e f ^  £tfe 1

0 .8 ,8 . 8  I a  '3('ijh) ^  (Incom e and O ther Taxes)

« . 8,8.B,> I ffTfst^TT̂  srtra ?5fi W&V5 TTf̂ t TTR! (regulated

serv ices) s3 î'iw< 7 7^  •3j<>ilfl‘P ^  M iw  vaili l̂iJWl’l T I
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•Z .e .S .&A  I ^  ?55 W  ’ TTWf?

sief*;* ipn ^ ^smj^ i

o .s .s .s .^ .i I wCTft?i ^  fij<)!iHi«< 1 ^  ?;ii 'awf ffiî y.x*̂ i

atiiw-s! ?̂ Tf5̂ n w t  jJiifiv- 731̂  »rî f.>i*̂ ?

ŝrg Tif5̂ (?Rj ’5r5T^  ̂ fr?f,<i »n 1 * ' s ^ f , * t  ■̂ r-iirN»  wi»i ’3t®5

s n t? :^  ’si??'f r4̂ >iir.< i

erttTTT^ ^  ^tfe"rw -giris ^  rsv^nTs (methodology)

'arvTnfe  ̂ z>Ti i n ^  srsr^ srr^fe^ Tfxirr ?%rR:®,

^  ^  ^ rrtW i? ^ J f r ^  '1«f7 I

« .8 .8 .8A A  I !̂''7I"Sf*5 ?!? (VAT) 7 ;S T ^  fW 3

lirW f^ '^ ^ I f̂ T3R!®1 sni5/,*i‘?i5) 'S'1?' '̂$T7T 'IT I

0 .S .8 ,8 ,^ .0  I TfTPI î rE?i«1 m i  s r^T i^  ^  iiî X

"̂ S:! f^lfw  ĵ'<( ST>"ff*f® "5^ I

'S.8 ,8 ,8 ,;l,8 I >n»fi?rc=rT =̂5̂ ^  (not publicly traded)

(,'ii>i*ii ^ î f̂iTTT ««y«> *))"5''̂ 'iu5j<i (publicly traded ) f,<p[*™tf̂ t?i iiv w  Tr?7̂  

f®fl ^  'anH'i’JMi^ ( fir3^*t sn tC T ^ a%fV®

k f l^  TT t̂*Mrfra (not publicly traded/publicly traded ) ^  £ fw !^

W 2JW5TT TTSf̂ fCT iJflfq'tp 'SiTĈ R̂̂TCjn 3 ’n-SW<t

I

v5.8.8.8.'S t Î^STIOT?̂  ’I'H «rraWt% ?̂W5 « T ltC ^  ^  ^  (VAT),

'anrrw-f̂  a 'srm ^ stwT?i ^  i y rm r^ h ^  f̂7:nra 

'sjf^  'ariJj<p<s ânr;:̂ ’! ^  ^  i

« .8 .8 .8.0 , i  I 'air*IH[^f4 'W ra  M%»nfV5 ^  >i !̂7nw î ^  (VAT) a  

’arm i^ ^  ^^7^  Tiyj^ *3jr,ij< igiisfu '5['-»(, ^  ^  71

^r?5iw îTTTg ^  ( ‘i i t  "=r m  'sra

{Return on A ssets) ‘Sh si 's i

'S.8 .8 .8.* .:i I iif^ *TT?77r^ ’rTjrr? ^  ^

(VAT) ssym ^  S??F7?»fT, ^

'5T̂’‘r5iff;  ̂ >p*l*r ^  'W ra  2Rf*fe ^  (book cost) '■̂ ■'Ŝ *

I
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^ > 1 ' ‘.'S5J b t * ! )  S S ' i -  I 4 * p n >  i f s 'O

'srf^ ^  1 sn:®T̂  f ^  «t?i *r̂ . vn^TTP  ̂ 'S

lf,*iU T®kjv5 *r?Ts -fi fef? 5ni7T?i 2T i^^  '̂ T ir r r , \ 'jsj< (?*n:̂ . ■ariŵ '̂sJ 

r*r«-vvi ^3if^ '3nu?s? ’t«fi 'simrfra 7 7̂ ;̂

>^r7T ^  sn?^ sprw <̂r<r.-i> ^  1 'v<̂<>r,«

7:̂ 715 otf?̂ n«t snnr « tfb n ^  'srfV?s ŝî pr

■3InEf  ̂ 'Sf!?J<T><J si^i^ ^sfes ^  5fl, "Slf^ £T5f5 'S T W ^ ofa ’TWoT 'sisf

■?i'i;'3i«'i‘ '511 I '^filit '31T?Ĵ  i£;'<Jm̂  ’srf^-sfcfR (prepayment) 'i^v.'5?T? 

'3Tt*f i '̂®i/'’‘i'3?i 'SiTif̂  ̂(regulatory working capital)-‘S? '3i'»̂ '3»

'3î ??«r I

'S.8.8.8.C I W it ^  ^  ^  's n w s ^ 'i f ? ^

«(.?(,<) vi!>r? <3(.4'<i «5’*i) sjf,<is»j >£î  "f >ii)«M<!(',<? Sin'S sf^s^ *iQ*Ji*t 1

jI'SnTv, f.'Pi'i *5C*! iJjifs*? w'lS l«(,’’l'S 5(,‘«tO'*fT <ii''3i'5'(? si?PT55̂  8

0 .8 .8 .8.>b I f? I%  VSl!^  721% f?‘'tfl(r$ ^  r<k>IM '̂a’ ^  -̂ TJ I ^

'srwifjT  ̂72f^ So ?T5CT5 fw m s W ^i So ^

72f̂ Tî  <5'Si*H «:̂ (,<; I

'S.8 .(? I (A llocation  Factors)

' 5 . 8 . < ? . i  I w * ! 7 ? * n  7 i ^ < r * 4 ' | » i  • c f > I ^ ( , « j8 ' ® T ^

2i*'l3 (distribution throughput), i? if^  (peak day

demand), ^<T i2f% îfT5?ri, (gross plant), ^

Sl̂ 'g l*t I

'0 .8 , I <?t»)lf̂ »rD «fJMlPifu 'a()|(,'nl(,<pUfl (C o m m o d ity  a n d  C a p a c ity  A llocato r)

r.<p|'< o<pl'i «5)*J '3 •f'l.ijii'arS ifl̂ v ifVfD Ŝf̂ pTT̂  «3<5W '5  ̂ I iHarD <Jmv$

<5)«5'S}i^ «3l«3^r? ^ t * ! l f ^ r D  «4i* MV* ^<}/|‘ J < t < t f  I e<.'?.'.'i' ^ ( ,< lc o

(peak  day  requirem ents) i 

0 .8 .<?.^.i I -^Tsnil (MOM) a*<l5-7:^ Obff W i ?5%T

^  I s>4;l? f '̂o«3*t <tj<i?f Psi ■*l®tT &l(<;kTl (com m odity need s) i

' S . 8 . 8 . 8 . 8  I ' a i f i j i j  2 t W R  T T K f l 'S ,  < > 'S < p
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I <3)«:5i<j '̂ 1a T3? f®T77T? (peak day)

’fQyic.Mij rsHs-vi. vTik .̂ i va?

R W t  (capacity needs) i

'S.S.e.^.'S I '3T5g ^  *(*TT (commodity n e e d s )  f^rwi b'lfi-W

(peak  day  throughput) W i ^  ^  ^ f ?  *t*fr WK^iWB? (commodity

allocator) i &if«tî ic<}> (capacity  n eed s) >(W!b6 •fferi'l

(peak  day  throughput) ^  ^  •s^sm w ?rr7 :¥8? (capacity

allocator) i

'S.8.C,'® I u)jiwicv'E»i( (Throughput A llocator)

<30*i<I f5;'̂ i«5<ji'o '3WnT̂ pn§r, *ff?Rnfi('5 2ll<J>ro<p

^  2f " ^  (throughput allocator) i

*rf?rsn«f (?rf5 (throughput) ?̂fi?*f<Jir,-»! sr^W  ^  ■511 1 

vs.8.e.8 1 '5(JfC*ltwU< (N um ber of C on su m ers  A llocato r)

(?Wi? snrST̂ sfS TI^TiFI T iW I ^  r;«ra»'i5

^  (num ber of co n su m ers  allocator) 1 •>rt'»fr05

(?rf3 ^5t *ri'9in 1

'S.8.ff.4 I ■'3ljiC*llwi;s (Peak Day R equ irem ents  A llocator)

W tt ^  (system peak day) 72f^

<3i<!̂ \s 211̂ 5̂<p ’lii(.̂ 5i {t,?̂  f*T̂  ^  'ani(.«iir.<p'5s (peak day allocator) 1

2i*^ (peak day trhoughput) ’*l'o<P5jl 8{̂5P*f ^  1

'0. 8. c . ' b  I (R evenue A llocator)

W it ^  vntTTf^ 2fi« 72j '̂Qwift ^  ^  W TTm:^

(revenue allocator) 1

'D .8.e.‘l I '3()i(.*ll(.<»i;<) (Labour A llocator)

w i t  (time sheet) WT^i^nft. i s v ^  «Tf?77n^ 7:!rf8 »f?i

» r 5 ^  vr^ 'aiTRTnC'P'iJiJ (labour allocator) 1

'S.8.<?.v I »t^ 'Q ^3|T^W^ '3mi:»rn:^ (A verage and  E x cess  D em and Allocator)

'Q i^ i l^  Wi('.6'iiiW'i3<i (average and excess demand allocator) sfvspp

Tr®r?F! <TTP? V T jw  »n5 ^ tt: ^  (system load)

•sT̂ iT W i ?  T O w n  I ^s^'S t io w  “ n̂̂ JivFE <3 ^ar^TWs (used and
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u n u sed  capacity) ^  ■?iR5Fi uTvTskTS <;j»j

fjpnr^ •arimiwi ’sn '̂i^t’WTW ^  11 ^ * t  <i<tii< ^  73̂ %  «7>Tir5 (load

factor) c®f <f*i îi <ii<iv)'i v^TTRi <5i<j <P'5iI I ur^f*i» virT f?

'3i<f<5i’® w 3m fT5n?:? I >a? 'zsm’iTCT̂ ?? (allocator) w ,  « n ? 7 7 n i^  w i ?

3(.'SX' lf̂ <P *̂rf5 t̂lt  ̂ <il*!,l(’,<153

(throughput), ’W TO lu (total maximum

throughput) spm ^ ■̂'.<((&& ‘utciwc (maximum throughput) 1 o®i'3»i

?2?f^ (class peak) '^wra? &ir«!Wi« (peak day) s r frx  3̂ ^  ^  ti^th

■ « j i ’ I iw—Suit'S®! r.<i‘«j»i, iT̂ TPj?' 'STW I r^'^'8 7n?^ti75 '•sj(i/’.4̂ ir.<ji'35! (allocator)

>

iTPK™
((sfmH
MMCM)

T5T» CT̂( Jtr̂ w Mfism 
(system  

peak) 
(MMCM/fiW)

»ii>m
(MMCM/fi«)

•nj sifipn 
(MMCM/fipt)

fisvro
(MMCM/fW)

■afsfrtl STfipfT 
(MMCM/fiH)

»t̂ «'3fsSw
WftMt

(MMCM/Sh ) iTfl

8ioo OO.'lo
iSoo «.y8 'S.JS'S i<\%

f»f?l iooo ‘K.Ct'O 'b.oi i'STo
iooo .̂<H8 e.-HJs «.5‘l 'b.oi i«%
b'Ci 0.5i 0.88

O.OvS O.Oi O.Oi. O.Oi C/.Oi 0 %
8 .̂Vi i'b.O'O iioo%

w<T>ĉ '<) r^Ksc -̂, s p : ^  7 3 %  i n ^  TrypT ? r m :m  (volume) ^

? n f^  ’trm (throughput) i  *£i T̂ rsn/Tn \ r>ir.jOcv<i yfi^nra

(system peak-day throughput) 7?r<n??n J-siJi';® 1

<jit>i9 ,<5 o*j?j i<j*'i ''SMB','!), STv2 iT  ̂ ■̂ r.<iiii» ’tTPi <5 )«3 «’Jwn (maximum

throughput) CTl’Tipn c  iS 7? r W i  1 T̂(?fn5 5  <ii<«iiW5 i

(class maximum throughput) *liyi1 , c t 'TPn tif^vT ■’Tr;? i ^  ^rrafjfsp^n:? 

i-n(.'^c.i4<) >iwim> 5 if^tn? 1*1 * 1 (system peak day) firm's ' f̂uiTs *rrcii —

(,’®l'3’i ?25 t̂9 <̂if*if.'3j<j I

?5?tw i ^ s r ^  TfTî  ^  ^ i r t

»rf«'<si*t <n r>(f.>Dw5j ^  t>i(̂ H'i •̂ ri'QTn fw :®  1 w  'si'Ri

TisriS ’trm spiJrrerftn ’55̂ 1̂  (capacity) 1 ^  tivt?

\''\<..A}*i (system peak) <3i<trw ^trw ' 1<1<3<11*;
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i? if^  fi]’5rwri! «jT7p I 

8^00 (throuQhput) ?̂r*f i£i*ii£*ir îS'?

2f<3̂  (throughput) ’Ti'Q  ̂ i

g|77Pi (p ro cess  dem and) ^  ?i"i3 (throughput) 5 i f ^  («p^i«j '*) ^ ' . t

^T%fl (^sPini 8) ^  I

nr,̂ J5i 5ifif5fi 0'S.«̂ o vfl̂ i>i]̂ n̂ >iiTi fkm ^  £1̂  ferr®

(p ro cess  d em and) *n<37rf’i¥TO 1

Jfc-^rw ¥iViri5 sp^rreR - s ^  stTirrsffpfi -Jsn sf^  '■spvin (capacity) ^

SCT^ f^vio  spr®pis »<)’3 ■<p<Jl 4;9*ji(.®8 's'lls’r’fs ''•i(,»t<i (peak

day) 7?rfS s^b.b-i 7:vf5 ^  F i f ^  ^'b.o't ■aif'Sf̂ i'S-

m'e?n f̂ tirr?:? 1 ^ i ^ ' f  ■̂ ■»!, R^ivr5 anpTT̂  ^  2f'tT3 (^^.S'^ 

t:^ ?:srf5 (ot/.ie >£î iiî if̂ iî i) w t

^ ^ . O nS '5W I <p !< *JI I< l'ii'S f,'’ t « !» i) 'a ih l i l ^ ' ^  & l l \ . i^ l  iC . 'C 'S  iS * I4 '5 i f ^ 4 * I

■'H'STn R?ito I 72f^v3?nft ^  •nrm -̂ («54;i«<)

•sj'ii'iis (capacity) f<*i*.'n5 1

■3ra§^ ’t^  o  •3in5f^ ?snra 8 ^  ’ f f ^ ' t  'b siTfs ®ff?m77f?

I 5wtw  ■^•^, TTwr? 7zf% oM, ??n»t ixj.O'S ^̂ .<̂ '53, w 3

^ ia >  51%fra f5T(?i« S'lj.bi i£13I>£|̂ jf̂ 5̂I i£l? (t<̂% T̂R51 b- ifl 7rr?)"i(7iT

s^'ifjk.^ I ■̂ 'o<ii?, 771 r,<pH (capacity) '̂ T*7<̂  •?!, '5WI '0*t

<»I<j*j't f ^ ‘ fr.ij ■^ni f ^ T T i ! ^  2 f f ^  ■!?>iri *fl'?('.<J I S if ip s ii T?I T ^ R

« 3 )< 3 « ;ra  <119  r,<3 I

'S.8.^ I < n ^  (R e c o m m e n d e d  O p e ra tin g  R e v e n u e s )

'^.S.'b.i I iV®?I®f TZf^^ oT«>) 5T5TS '5^71  ̂21'iJlf^^ f<Tj|*f '3Jrt ',<13 r̂<3«»

(return on ra te  b ase ) 'S ^  ^^ra«5 <̂j&»3 <3 <j»<j>î  ?:vf5 *if<t>'W«̂  <jji',<j<! ■»r^ 1

's .s .'b .^  I Tr r̂s î c? i%  e?»iT ■35’r # » r ^  'ifijb'i'i'i

? n w v 5  ■^rrafj}^ ^ r s r ?  5 ? ? ^  ■jrars? 1 t t ^ r i  ’ t i f * n W '  ” n«iN5T '5 !? v 5  •'n?:?. 

7 7 % w i  ’ m N s j  tu y i^ jT r< T  ? 2 i^ t ’ ff?TOT?R ^rari?T?i w  7 3 ^

1

■^Rd I^i '1 =  « i '9 lR '3  f i u i ' f  ' 3 R  +  ’ ff^ F p 'p T  ■^nr

\5o
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'S.s.'jj.'S I b’lf̂ n'i '3iw7,h< a(',<;iw?i«j *#:n*t 5̂v$v?̂

”rf55Tev? <is»̂ .ni5 (current operating revenues) «i«t

0 . 8. « i  I ^ s i f &  i l t ^ P T  ( T o t a l  C u r r e n t  O p e r a t i n g  R e v e n u e s )

I spT̂ jĵ  ?;srf5 ^ror? 'sriTPn^T  ̂ ■̂ *̂10, ^ns

f̂ r$5®1 I '5T5P?. 2iM>5 '<5JHI Wl r.-'Kl isr.'O '5I1?J, 'STO, ‘‘3)1?) i

ŝif& W r t  = ftoiiH + ^Mjhj

I TTsi^ ‘̂ g5i«̂ ?Tn’i FI# 2ri<s?rrep? 'sirara i

' s . s . ' ^ . v s  I f ^ « i  7 2 1 %  ? r i ^  ^ r e T T ? ? ?  p S i % v e  I

' S . s . l r  I J j ' S l f t v s  ? i m - ^  ( P r o p o s e d  R e v e n u e  I n c r e a s e )

'S.s.b-.i I 'ilwTO 'G ^■»ri1%»r̂  rl̂ iî ii-'i'i ^n?n ?2Ŝ 'Q?nff m

?"iwr9? 21'aiif̂ '* ĝT5P?-'̂ [i% I lii't. <iifeTJ(-'̂ f% U)iQitj> <5̂ î *ii' ^

^  f^l«f (rate of return) «ffwm  ^  f5Jt»î <M 'Stsn

■ w fT T t^  s f l f ^  T p r i ’ l  2 t » f i » ?  < ? ( . n  I f ^ ( . t ; f i  ^ ( . d a  I s p ^ f * f ^  I t ! . fe 8

^ S . 8 . h r . ^  1 e j ^ l f ^  i z f ^  ' s n w ?  8 J W B F I  I ( T i t .  5 T O 7 ? t  ^  m i f ^

?TSp8-'̂ fSPT̂ kJ7i' '̂ rar’lf̂  ?T5R7?̂  '̂ f*''0 WW <pf<I?JI <l'3<5i*j*i <(‘<1

nn:® i «r<iiijC'i 8ff»fT ?rcr?, ■?if  ̂ ^

S’,'5.(.<3 I -^'SO iV  ® Tf3 7 7 r'^  ‘ ilS'If.'O ^T8TJ???I '3f«fsi ‘f 'f ir . 'S  car'll '3TST^-

(grossed up) <<r<itV'i- i ^  f^̂ rn:̂  s#rn W  

■®tf?rin*t 'STis'Q st?(,«5 I 'fls*r3 ^̂ r®T?p*M <j')'i»« (revenue

conversion factor) ^  '^TrK®, W f si's ill'll 5Tbp?-^^  1%*f?i W i i

' S . S . V . ^ . i  I ( , 0 r « r ^ 3  C f | %  I

ĝi5TOr?r»r5? w § ?  w i  fMii w i  i ^  ^  'isi^rfr “ i"  'si-»ra

" i "  " ^ i v v s  s t w i B t )  ^ i T R s ?  < p f i i » i i  7 7 1  9 r ? i

w i  T 7 j ? j r » t  1 ^  s m  ^ 8

= i  ^  ( i -

' 5 . 8 . t r . ^ . ^  I « P » ^ 'O l5 ] “ R  t p J I ^ < J  f ^ T * f f . * l 1 !  ’ f ?  S s ; !  2 l ' 3 l f < ^  ^ l ' a T ' » - ^ f ^ < l

*ir«*jhf,<p 'O't <5»r<i*ji ^ ’ril«“i '̂D ?T5r?-' r̂  ̂ ’n'3?n sJ'I'q g
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'5.8.S I CTT& "FifW (Total Recommended Revenue Requirement)

7;inS vus'*-* "SvrfT ^tst? k£t^

’ T ^ .  ^  <;?ijir.? 8

^ iS 'i'y 'S  vWT uif^ii = 6*if^

«.(? I {Distribution Rate)

'S.C.i I 2Tvi)^ 72?^^ î«T( îf̂ vt|f,<p "a^ 'fTTT̂ »if?T5T*t

(■ ^ 1 5  vl^filUl^ ^  i?r?l ’®T>t ^  1 2 1 ^  -ST̂ T f^«fil ^  I

= ^|ffl*l^^ fll'BtT tj|f?.il •̂  <11 Pf'  ̂Pt'5ij*i '̂» »iji(,-nfl *iR*ti'*f 

o.<?A I 771̂  tfRTT f̂f  ̂ >3 ifiyisrir«:it>'i'r?*i (firm and interruptible) T?w

■̂ OT, îsf r̂fr r^rac'S s tw i^  ^  >5̂

î'<TPti (methodology) ŝC"fŴ  <pfV!c.« 'Hfio i 

8 I (Miscellaneous Charges)

S . i  I ^ T t ^ - ^ f ^ c - T p t T

a .i . i  I njiTf f^ w f ^[T$7?n^ f^(?^ i ; ^  s f w ^  ^

’ iiiir,"fW ’oT3̂ , f̂ t,"l*]ifii-a ■?! TfSi ?'0) ll^ I

8.i.^  I entTTf^ ^TW 7:®W7r? £ff® 771 w n

<}*I<ii,>ii TR579' f̂ T'fer WT'̂ OT

sr̂ n̂ i 'Pf.5 Ŝ î i •nfi.''S 'ii'j'H) ^®fw sjtt*? i c,<pi'i ■̂Tr̂  ^  t.<pi'̂

■?T?i <ii<5vi'i' k.ii.L'̂ i £rî r*<P )̂1f.Jm Isi'ii-iJ'f 73r3 -tljslfflo yv'.'i'

^  I an<3 T T R f^  5T3n -= {^  |

8.4 1 (Customer Charge)

8.-i.i I f ^ <  ^r;b̂  i «ife>i‘̂ i<

c'sl'S’ Ir.Ĥ i 'sr*̂  sn ĵTST  ̂ *J'I«;t "CSfS"

^  ?TT?Rra ^  ^  ■5; ^  1

T ^ t ' t F t  ■5T5F f » i * ( ( . j j s  f ^ T T R  S jv?  M  '? i ? ' l  I

8 .4 , i . i  I '!# ir  '3(H|Pi<p (,«!'9‘1 ^  (Domestic Flat Custom er Charge) 

8.4.^.^.^ I Q|Nifi<<]i T^sm ’Erraf f̂ *fc*T5 'SPiT <plw“i(,•(<]

I
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I ii'lsijl <nIst , -^iTTW *£̂ 1

ŵ i) ^  wr<nf>  ̂ £T^f^ ^

f s f ^  ^«?n?i wî tT I 

'^KlPl<P <If8 + ^RlpR* ft^R) 7f?I = >J(i*l(tPi'»* >l"*lR^ C5f^l M's? gf^ ^̂TTT

SA.i.i.'S I fiprra*^ ŝ̂ fTif̂  Xitrs ^

??fn't ‘j*î (,<5, WTS ] *j'5''S, C®T̂ ¥l-WifV»fr*; *TTW ' [̂'^W, 5̂ l̂if̂ <i’“P*l, "(TSTnFI-

r*iwi<i *11̂ , ?'i'̂ ni 'stmtti '9 f.«i'®i-'j«<i'‘'» *8 'btiwi’i]

’Ttrraf^, T:$T??r tt̂ i w  i

8

liitfifl + ’HB + fsf5tii + fv5t?r ’iri
+  ■il'et'i ^SfPiRT +  ^l*i!i( a ils R *  +  c,«t'3>l '^^!il'«l —  C'ol'9>t ^TtT

8 ,-^ .i.i.8  I W 3 g ^  0 * 1^  customer plant costs)

^  (carry in g  costs) W i  <pQ(,'s i

‘̂ î tPl<(* ’HSlW T9T5ST R-nlo X 'iffl'iR'H T̂?T — v*]i1̂ I«̂  ^  aT^

8 .^ . i . i ,^  I ^'s?ra? Tjsrî  Till'S! wsf ^  tVfera ^

<Tif?Tr® I

'SH g t*  + T®?^ ̂  "cam ^  ̂

I '3|Mif>i<i 77R??I ^  n̂f7T?s r^ r^ I ^  ^W(?*fT,

TJSf’EP'l WSf Tî rfS 'Ofl<liPl<? TTS'TO '̂ ra‘1
■jj!f<f;̂  i ^  ^^’VTkTp w i  ««f ’̂ pfirai r̂sTW f ^

■̂si'*rn w i  I

p sw  -;• (C'srs=! ’T̂'̂ tTT) S= l|tf>l<f 0»t'S'| 'EtW I

\ S 0
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