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ABSTRACT

Ower the last four and a half decade natural gas has emerged as the only fuel that meets the hon's
share of commercial energy requirement in Bangladesh, Tn this country secured supply of energy
15 synonymuous to supplying of natural gas to a greal exient at the present and will remain so for
quite sometime in the future. Being produced by three natonal and four International Qil
Compames, gas is distributed by four distribution companies in four regions while one
transmission company 1s entrusted with the responsibility of gas transmission. Govermmnent has a
plan to extend gas network to the southern region by founding another distribution cormpany. In
view of the growing gas demand 1 different scctors vis-a-vis the resource constraint, it is of
paramount nmportance to have a realistic gas demand projection along with infrastructure
development program. [lowever making a projection energy demand projcction for a country is a

difficult task especially for a long-term given the uncemainties involved.

Historical consumption patterns in different sectors both regional and sub-regional basis has
been thoroughly studied for the purpose of this thesis. The non-bulk sectors, industmal and
captive power sectors in particular that have manifested remarkable growth in recent years, have
been studied with special attention. Hislorical gas consumption indicates a direct link between
indusinal sector gas consumption and export earning from manufacturing goods. This study has

identified the high growing areas for the industrial consumption and other non-bulk sectors.

Power sector has been the leading consumer of gas and will remain »o in the loreseeable futurc.
Forecast for the power sector gas demand has been made as envisaged in the Power sector
Master Plan Update 2006 for different GDP growth scenarios. No rewnarkable change in the
fertilizer sector is expected. For long texm demand forecast in the industrial and captive power
sector, industry cateporywise gas demand has been determined considening that the dominance

of the weaving secior will continue.

The demand forecast has been presented in three different scenanos viz, Base Case, High Case
and Low Case. It is felt that tneeting the increasing demand would be a great challenpe for the

COUNMTY s gas Sector.
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CHAPTER 1
INTRODUCTION

Per-cupila energy consumpuon s one of the development indicators of any country,
Bangladesh's per-capita to1al commercial fuel consumption 15 120 kpoe - very low even in the
regional standard. Myanmar consumes 1.7 times a8 much s Bangladesh does while Nepal
consumas 2.3 times, Sti Lapka 2.8 times and Pakisdan 2.9 and India 3.3 tmes hagher than
Bangladesh (WD 2(i03). Traditional non-commercial fuel which comes from bio-mass
constitutes 40% of the country's primary energy consumption. Rest is met by natural gas,

imported o1, coal and hydropower (Energy Policy 2006).

The search for oil and gas in the area consiituting Bangladesh began in the later pan of the
159th century. However, first breakthrough was made in 1955 through the discovery of bylhet
gas fietd in 1953, Commercial use of gas started in 1960 1 a very limiied scale, 1 BCF in the
first year (Petrobangla 2001). Over the next ton years from 1961 to 1970 only 67.5 BCF gas
was consumed, (Gas consumption rose 10 279 BCF in the following decade {1971 to [980)
and to 667 BCF during 1981 to 1990 penod. During 1991-2000 consumption rose to 2,490
BCF while during last six years, 2001 to 2006, gas consumption was as high as 2,621 BCF.
Currently natural fas aceounts for about 70% of the commermal fuel consumption of the
country with 2nmual consumption of 526 BCF 1in FY2005-06 (MIS June 20006).

Over the last Tour and a half decades, not only the amount of gas consiunption has increased
but the namre of use has also diversified. At the bepinning ferlilizer and industry used to
dormnate as gas consumer. Dunng mid seventies power sector gas cansumption surpassed the
{ertilizer gector. At present gas consumption i the country 1s catcgonzed in nine viz. Power,

Fertilizer, Induwstrial, Captive Power, Commercial, Domestic, Tea Eslate, Seasonal and CNG.

Althouph power sector, the lareest zas consuming sector, hiphly dependent on natural pas
with 90% of power generation being gas based, has increased many fold over the years. Yet,
the sector could not meet the increasing demand causing much suffenng to the public life and
lhindenng the cconomic activings. Conszequently, the industrial entrepreneurs opted for
generaling clecincal power uwsing gas fired cngines for thewr own use termed as captive
power, which has domonstrated an unprecedented rise due to exemption of taxes on imporl of

cas cagmnes for indusiries and faverable fuel price. CNG, the compressed namral gas for



automaobiles, hay emerged as a rapid growing sector from around (.5 MMSCFED in 2003 to 18
MMECFD in January 2006, Figore 1 shows the present share of gas consumption by different

sectors.

Taa

3 1%
Domestic

1%

commergizl
1%
Fower

AgEtT 44k

rartizer
17%

Figure 1: Proportion of Sector wise Gas Consumption in 2005-06
Source: MIS June 2006

Indusmal produchon has shot up and itz contmbution to GDFP 18 on conslanl nise; so has the
oas consumption in this sector, To keep pace with the develosment and sustain the economic
grorath reliable energy supply is very important. Oil price has risen very high in the recent
vears and it 13 very unlikely to fall in the near futwre. For enerpy starving nations with limited
resource hike Bangiadesh, 1t 15 very imporant that they make best use of lhe natural gas.
Since discovery of new reserve and taking it to the final consumear 1s iInvestnent intensive and
ltme consuming, it is important for planners to know ihe future gas demand in order to

schedule exploration activittes and plan infrastrucmral development.

This study has investigated the growth patterns of individual sectors espeeially the non bulk

sectors of different zones under the distribution companies because it is felt that simply
)]

knowing the overall or sector wise gas demand is not enough. Sub-regional gas demand also

bears creal imponiance,



Non-bulk scctors especiatly the indlistries and captive power, gas consumpuen has increased
rapidly during last ten yesrs outstripping "':1]] demand forecasts be it by individuals or
institutions. [f 15 time to determine how suslainable this geowih trends are. For this it require
1in depth Took into this sector Under thiy study, indusltywise gas consumption from 2000 to
2003 for different Consﬁmpiinn centres for both industrial and captive sector has been
analyzed. Induslnal sector and captive power sector gas demands have been determined ob

the basis of demand for cach type of industries,

Main objecives of the sdy are to forecast a nationwide gas demand for the next 20 years
upto the year 2024-25 based on regional sectorwise gas demand and to identify the rapid
growing regions. Regional and countrywide gas demand {orecasts have been mads in three-

demand scenanos - Base Casce, High Case and Low Case



CHAPTER 2
LITERATURE REVIEW

2.0 Demand Theory and Analysis

Demand relers do the number or quantiy of goods or scrviees those consumers are willing
and able o buy at gertam prices durmg a specified period Demand theory amd analyvsis can
he a source of many useful wnsighls for business decision-making. Indeed it is difticult 1o
overstate the uportance of understanding demand. Uhimately suceess or failure of &
business depends primarily on its ability o penerate revenues by satisfying the demand of

COMRSU NS,
2.1  Individual Demand

Consumer choice can be a difficalt task i 1 modern economic system. En determining what
ta purchase individval consumcr face a constrained optimization problem. That is given their
meome (constrainty. they select the combination of eoods or services that maximize ther

persomal salis faclion.

One of the mest basie concepts 10 demand theery is the law of demand. In 1ts most sinple
form. this law stetes that there Is an inverse relationship between price and quantity

demanded - as the price ncreases. gnantity demanded would decrease.

The law ol demand can be explained in wems of substition 2nd income efficts feam price
vhanges, The substitution effect reflects changing apportunity costs When the price of goods
Meredses. its opparlunily cost i lerms of other poods alsp Increaves Conscguent]y

CONSUMErs &y substitute other goody that have beecome more expensive.

Mext 1o consider is the income cifect When the price of good increases, the consumer’s
purchasing power i reduced. That is at higher prices the individual cannet buy same bundle
ol 000ds as before. The change in purchasing power is catled income effect become the price

v

Increase is equivalent to & reduction in the cunsumers income,



2.2 BMlarket Demand

Although choiees by an individual are the hasis of the theoey of demand. i is the total or
market dumand thal is of pricmary inlerest 0 managers. 'he markel demand lor eonds or

services 15 the sum ol a2l individeal demands (Petervon, 20060,

For evample, 15 a market eonsists of only two besers The demand curves for those two

consumers arc depicted in the Nigure 221,

] g
E Frice per Friee per I'rice El
; unit {5 11 unit (5] per i) i
= |
i 15 15 5| — I
Lo | o 10 ). i i
| | |

: Dy
. I 1 DI |
| : !
! 453 02 @ L & 11 !
| Chuantivy Cusntity Chazntity i
i pet poeond T period Tl et i 5

Figure 2.2.1: Market Demand Curve
Saurge, Perersan, 2000

These demand curves show the relationship between price and gquantity demanded. Customer
I"s demand curve 15 shown an the irst panel {THI} and that of consumer 2 in ihe pancl
(03:0.). At a price 510 the individual quannutics demanded are 5 and 6 units respectively
hence the total market demand {DwDyy as shown in the third panely |1 units The market
demand at any price is the sum of the individual quantitics demanded at that price
Graphicaliy, market deinand curve is the horizontal summation of the indwidual demand

curves. That s the markct demand curve is the sum of horizontal distance (rom Ue voriceal

axiy (3 each individual demand curve.

2.3 Determinants of Market Demand

A movement giong the demand curve s causcd by chanaes in price and referred to as a
change 1n quantity demanded A change in demand is represented by a shitt in demand curve

A shilt in the right is called an increase i demand. meantng that consumers demand more of



the good o service al each price than they did before, A leftward shift indicates decriase in
demind  Phat s, less is demanded a1 each price than before Changes in demand are caused
by many fuctors Some of the most important are consumer preference. ncome levels and
price ot other goods and services. Other facturs such as papulation. expeclations and

covernment policies can also affect demand.
2.4  Demand Equation

The market demand can be expessed mathematically 17 primary determinants of denand are
price. incamu, consumer preferences and the prices of other goods and services, the demand
the equation can be written as

Qu=/{P 1. P.T (2-13
Where P is the price of the goods or service, | is income, P, represents the price of ather
goods and T s the consumer tastes and preferences, (Pefbrson 200 The equation suggests
that thene i a correspondence botween Lhe quantity demanded and the variables an Lhe right
hand side. However, the cquation nmplics anly that thers arc general relationships, 1 osays
nothieg abouwt their nature and magnitude. For example the Equatien (2-1) provides no
infermation about how quantity demanded would be affected by an increase m income.
Quarlifying s information requires thar a functionai Form be chosen to reprosent the
equation for market deenand. “F he lincar [irm 15 shown helow:

=B apPia 1 u,Pta T {2-2)

The cocfitcients ap. ar a, and @ indicate the change in quantity demanded for one unit
changes in Lhe associated variables. For many purposes 1t s 1o focus on the relationship
belween quantiy demanded and the price ol the 200d or service while holding sther varables
conslant If L Poand 17 are not allowed 19 vary, then demand 15 a function of only 1P Hange
the lincar torin of the demand cyuation can be writien as;

On=0 1 ap .

where. B represents the combined inluences of all the other determinants of demand.
2.41 Regression Techaiques

Phe most used techmgue in economic and many other sciences for estimating the relationship
between demand and variables is the least square regression method. Specifteally managers
are interested in estimating the co-cfficients a and b of the function

Y =alhX

When a set ol data are plotied on plam graph u is the intercept with Y axis and b 15 the slupe.

4]



2.4.2 Twetermination of Cocflicients a and b

Siatisicians have demonstrated that the hest estimate of coefTicients of hinear function is ta fit
the ling through the data points such that sum squared verical distances from cach point to

the bine is minimized. | his teehnigue is called ieast squared regression estimation
24.3  Tesling Regression Fstimates

Cnce the parameters have been cslimated. the strength of the relationship berween the
Independent and deperddent vanable can be measured in two wivs. The first uses a measure
called costficient of determination, denoted as R, to measure how well the overall equation
eaplains the chinges in the dependeat vanable, The secand measure uses the f-statistic Lo test

the relationship between an independent and the dependent variahle,

244 Testing Overall Explanatory Power

Squared deviation of Y1 {rom the mean of Y is tormed as total variation,

Total variation = X (Yi-Y)°
Phe total vanation can be separated inta two components: explained  varistion aned
unexplained vartation. The squared differcnce hetween the predicied value Y and the mean
vilue of ¥ [ic {‘r’-‘r']z} is defined as the explained variation. The word explaincd means that

the devialion of ¥ Jrom its mean Vaive Y is the result of (i.c. is explained by’ chanoes in X,
- . =)

Total explained variation can be found by summing up these squared devations. That is,

T otal cxplained variation - ¥ (Y- ¥)*

Unexplained variation is the difference between Y1 and ¥ 'That is the part of the deviation
furm the average value (Y) s explained by the independent vanable. X, The remaimning
deviation, YiY is said 10 be uneaplained. Summing up the squares of these differences
yiclds,

Total unexplained varation = X {Y-¥)*

The three sources of variations are shown in the Figure 4 4.1,



Y, Y=a+bX

Total ¥ intiare (¥ - )
Linesglzained Yanation (¥, - ¥)

Explamed varzlion = {¥-v)

Y

X

Figure 2.4.1: Sources of Variation in a Regression Modcl
mource Petersan 20000

The corfficient of determinaion (R°) measures the proportion of the total variation i the

dependent varable that is "explainzd” by the regression eguation, That is,
R’ = {total explained variation) / (1ot variation) = & (Y- Y}/ 3 (Yi-¥Y

The value of R? ranges from 0 to 1. 1 the regression cyuation eaplains none of the variation
it Y {ie. there 1s mo relationship between the indcpendent variable and the dependent
variahlel 5 wilt be sero. I the cquation caplains all the vanatnen fie total caplaingd
varialion = (olal vartation), the coeliicient of determination wilk be 1. In sencral. the fgher
the value of R? the better the regression, the term fit s oflen vsed to desenbe the
eaplanatory power of the estimated equation. When RC is high, the equation is said o fit the

data well. A low R® would be indicative if rather poar fit

2.4.5 AMlultiple Regressions

Lstimation of the parameters of an equation with mere than one independent variable is
called multiple regressions. In principle, the concept of estimations with muliiple regression
is the same as with simple lincar regression. but the NCCossary computalions can be much

more complicated.

The muhiple rearession cquation can be written as ¥Y=A + b X 4 ¢ /



1

where Y 1y the dependent variable X and ¥ indcpendent variable A b and ¢ are ca-cflicients

ler he sstimated.

246 Choice of Functional! Faorm

The Equation {2-17 indicates a peneral relabionship bevween quantity and factors capected to

mflucnce demand  That s,

Q== (P L PoL 1) (2-3}
However, estimaton using regression analysss requires the chofee of speeific functional foem
for the equation A linear equation is the simplest possible lorm. ‘The linear cyuation

corcesponding (3 the gencral relationships of Equation {2-2) i
OB ranP+ata, Pot+ar’

The linear form has scveral advantages. I'irsL. it can be estimated without modification- no
transformations of the data arc necessary Second. the cocfiicients of the variahles have a
simple inteepretation 1 the values of the other independent variables remain unchanped, cach
coesicient 1epresents the change in quantity per unit change in the associated variables
Furthermore, the estimated changes are constant fro each independent variable and unaffected

by values of ocher variables, These propertics make computations much easiar.

Yaricus functionz! forms can be used for regression analysis {Mher than the lincar other than

the linear gquation. probabliy the most common is the raulliplication cquation is
{)d =0 Pﬂp [JI pu ﬁ:: TllT {2—4}

In1is present form the equation cannot be estimatcd using,ordinary |east squares because it is
oL linear, However, there is a4 simple vansformation of the ciuation that allows il w be
estimated using least squares. irst we ke logarithm of sides of equation. The result 15

Qo= log (BP LA PO, T

whizh mav he simplificd as

log Qum log B-aptog PA aylog T+ a,loe P+ ar log T (2-5}

Because this is linear in terms of logaritins of original variables. coefficients can be

cstimatcd using ordinary least square method.



When one independent variable, say P, is used the eguation becomes

tog Qy ~log B3+ alog P {2-6)
Now iflog B s replaced by a . a, is replaced by b and log P is replaced by X, cquation {2-6)

takestheformof Y =2 b X

2.3  Review of Previous Gas Demand Projections

b this seetion gas demand projectons made hy different organizations have been discussed

and limitations of those projections have been painted out,
251 5 & W Consultants Demand Forecase-2000 :

[n 2000, S & W Consultant, spomsared by UNOCAL, made sas demand lur Bangladesh
based or the fatest information available at that time (5 & B 2000; They identiticd four
discrete sectors vie power, ferulizer. industrial and domestic plus commercial. They modeled
demand relationships by testing diflerent functional forms {lincar, lop-linear, log-log, log
inverse transformationy Nitted 1o historical da, Then they cxtrapolated the functional farms
fur the each seetor ko the year 2020, They adpusted when they did not expect future demand 1o
lollow the histarical demand relatonship embodied in the functional forms. They stated that
the power and ferfibizer in the short-term and other in the lone-run required such adjustments,
They presented the demand in biflion cubic feel per year and predicted 21 that in 21 yoars
time from 2000 to 20240, the country will require 12.7 willion cubic feet of gas for its internal

use, Tuble 2,3, 1 summarises their forecsst result

Table 2.5.1: Iyemand Forecast by § & W Consuleznts in 2000

) _ e Unit BCE
Sector Year

2000 | 2005 [2010 [2005 | 2020
Power ” 147 7 1200|2762 | 3613 | 4669 |
Fertilizer 502 [105 Jin22 | 1355 | 1325
Indu*;t;"y 1546 |78 1119|600 | 239 1
Domestic + Commercial | 30.9 g4 19 | 59.4 70 4
Total 3317 (4224 [3393 | 7159 | 9189

Source: S & W 2000,

Fb



The first assumption for maceo analystsgwas that the gas consumption will grow over Lime
bascd en the relationship between past gas consumption and cerlain variables such as
population and cconomic activity. The second assumption was that the oxisting cnergy
infrastruclure shorcomings such as hotthenecks in the clectnic power and natural pas
infrastructure will have o be overcome i order for the gas to be consumed as forecasied
Althaugh the bottlenechs in both gas and clectric power hive not been remaved fully the sas

zonsumpion has superceded the forecasted amotnts,

In thus GDP bascd projection. it was said that in the T'Y2004-05 the consumption would be
4224 BCEF but the actual consumpuon was 486 BOCF which was 15% hicher than the
projected value, Amount projecied for the FY2009-10 appears o be far oo lower than
eapeeted by now They assumed 4.4 GOP growth for the baze case and 3% lor the high case
andd 3 dor low case. B may be mentioned that GDP growth cannot be directly related for the
iong-term gas demand for the prowing ceonomy like Bangladesh, Funthermore. the GIIP

growih projections were lawer the present frend,

252 Demand Projectinn by Petrobanzla in 2001

Petrobangla made gas demand Propection in 2001 Tor the period of 2001-2850 (Petrohang
2001). Tn this projection they used the PSMPYS high casc projection e the basis for the
power sccior gas demand. For the fertilizer sector 1t pursucd the plant by plant approach. Tn
additiom 1o the existing ones, they assuncd that Shahjalal fenilizer facton would be installed
by 2004 and Sirjpon) would be set up by 2004, 11 was assumed that additional two lertihzer
factories, one at Chandpur and anather al Bhola will be installed by 2611, For the industrial
suclor gas demand projection they used as cquation developed by S & W consultants which
showed industrial pas scotor demand as a function of industeial value added output. First they

developed a relation between indostrial values added and gross domestic product as.

In (indadd) = 341 - b 44 o {gdpeon) - 020 dum 984 0.58 AR — 0.9 MA (1)

Where o 1N = natural bogarithm
indadd — industrial value added
gdpeons - gross domestic product in constant 1993 dollars

dum 98 = onean 1995 and cherwise zorg,



AR(1)
MN

a Tirst order auto-regeessive term 1o correct from aute-correlation, and

a first order mosing average term to correct for auto-correlation

The equation for the gas consumpion was:
In (indcons) = 7.30 + 1.44 (indadd) + 0.3 (dum 98) + 1.07 MA (1} + 0.5 (4)

Where indeons = industnial gas consumption

For the domestic and commercial as consumption Peuobangla used 4% growth upto 2020 the
frost decade and Lhereafter they used 2%, 1% and 1% growths for the next three decades, The

summary of the Petrobangla projection in 2001 is presented in the Table 2.5.2,

Table 2.5.2: Gas Demand Prejection by Petrobangla — 2001

Unit M&SCFD
[ Year | 2005 | 2010 2015 2020 2025 CAGR
| Overall | 831 | 1219 1733 2524 2851 8%

Petrobangla showed gas demand for lea gardens and seasonal customers. For the obvious
reason they did nat find and forecast to gas demand by the CNG sector. Although industrial
valae added has been used 1n the calculation of industrial sector gas demand, 1t 15 primartly
hased on the G forecast because estimation mdusirial value was dependent on GDP
cstimation. Petrobatigla coold not visualize the indusirial boom that ok plece 1 the

subsequent years.

253 Demand Prejections Econ in 2002

Leon centre for Beonomic Analysis, a Norwaygean company conducted study tilted
Bangladesh Oplimal Gas Utilization Study (Econ 2002} aimed at wdentifying the range of
future domestic gas demand and the scope Tor exports. In its background statement Econ said
“Bangladesh has sufficient proven reserves to last around 40 vears and undiscovered
resources last wpto 30 to 175 years”. They used the BPDDR projection for power sector
demand, For ferlilizer they used the BCIC’s projection for the Hfe of existing plants and
timing for planned plants wilh domestic production rising 1o 3.0 million tons by 2020 in the
bace case and 3.5 and 2.20 million tons for high and low case by the same period. Non-bulk
sector demands were calculated on the basis GDP growth scenarin (Table 2.5.3) as in the

Table 2.5.4.
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Table 2.5.3: GDP Growth Scenario used by ECON

Growth 1990-95 | 1995-00 | 2000-05 | 2005-10 | 2010-15 | 2015-20 | 2020-25
Rates (%)
Buye Case 4.2 3.6 51 51 32 30 5.1
| thigh Case| 4.2 5.6 5.8 5.6 5.4 53 5.2
Low Case 4.2 3.6 4.9 4.1 30 18 3.7
Table 2.5.4: (Gas Demand Projection by Econ 2002
Year 2000 1 2005 2010 2015 2020 2025 CAGR |
Base Casc 908 | 1125 1616 1995 2479 3060 5.1%
Total | High Case Q08 | 1417 1977 2608 3481 4281 | 5.7%
Low Case | 508 | 1119 1241 1527 1835 2147 | 33%
Source: Loon 2002

Atternpt Lo link the gas consumption to the GDP, which too comparatively low figures, lead

to Jow estimation in the Econ 2002 projection.

2.5.4 Demand Projections by Feon in 2004

Ecen revised their earlier projections in 2004 to accommodate the recent growth trend (Eeon

2004).

Table 2.5.5: (Gas Demand Projection by Econ in 2004
Ut MMSCFD
Year 2000 | 2005 | 2010 | 2013 2020 225 | CAGR
Total | Base Case 808 1249 1676 2132 26352 3277 45%
High Case 1308 1980 2590 34010 4108 5.9%
Low Case 1167 1364 1628 1963 2286 3.4%
Power | Base Casge 563 T56 1044 1405 1831 £.1%
Hizh Case 563 023 1310 1882 2282 7.2%
Low Casc 543 644 B1% 1033 1219 4. 1%
Fertibzer | Base Case 247 304 306 282 282 0.7%
High Case 265 342 345 in 321 1.0%
Low Case 245 245 225 222 222 -0.5%
Industry | Basc Case 213 314 410 509 615 3 4%
High Case 276 408 541 682 836 5.7%
Low Case 222 285 351 419 4911 4.0%
Other | Base Case 158 218 280 360 462 3.5%
High Case 128 206 264 4k 556 T.6%
Low Case 104 138 167 222 202 5.5%
Losses | Base Case 6 & 92 a2 87 1.284
Figh Case 76 161 113 117 114 2.0%
| Low Case 58 65 67 66 62 .3%

Source: Boon 200k
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2.5.5 Gas Demand Prejection National Committee 2002

In Bacember 2001, Government of Bangladesh constitoted two pational commitiecs — one 1o
report on ihe resource potential and recoverable reserve of natural £as in Bangladesh and the
demand scenario for furure years; another to evaluate 2nd suggest the options available to Lhe
to the government for the berter utilization of its natural gas resources for the bemifit of the
country., For forceasting the commitiee used methodology based on the Energy intensity (EI
of the economy (Committee 2002). The committee used four energy intensity models for
projeclions. In the repori of the committee pas demand in BCF/year as well as cumulative gas
requirement for the perod 2000 to 2050 at an interval of 5 years were presented. In the

summary of the report it has been said:

- W the economy 15 on the low side (3% GDP growth rate) the total gas requirement

will be between 40-44 TCE,

- If the economic performance continues according to the historieal trend (Business
as uswal; 4.33% GDP growlh rate) the total gas requirement will be between 64
and 69 TCF,

- It lhe cconome performance is on the moderately hugh side (6% GDP growth rate

ges requirement will be hetween 101 and 110 TCF.

- If'the performance is on lhe high side (7% GODP growth rate} gas requirement will
be berween 141 and 152 TCR,

Yearly gas demand vis-a-vis the average daily demand on the basis of commites repom is

presented in the Table 2.5.6

14



. Table 2.5.6 : Demand Projection Summary by National Comznittee

4.535% GDP Grawth +Mgdel | {El)
| Year 2000 | 2605 | 2010 | 2015 | 2020 | 2025 | 2030 [ 2035 2040 | 2045 ] 2050
| BCF/Year | 331 | 458 | B33 | 873 [ 1206 | 16651 2208 | 3173 | 4380 | 6047 | 8348
MMSCFD @04 | 12584 | 1730 | 2385 | 3795 | 4549 [ 6279 | #5669 | 11967 | 16522 | 22809

4.55% GDP Growth +Madel I {EI)
BCFYear | 331 | 443 ) 507 | 800 | 1067 | 1417 | 15876 | 2475 | 3257 | 4275 | sso7
MMSCFD | 804 | 1210 | 1631 | 2186 | 2015 | 3872 | 5126 | 6762 | asoo | 11680 | 15292

3% GDP Growth +Mode] i} {El)
1 BCF/Year | 331] 425 | 545 ] 608 ) 851] 986 | 1066] 1118] 1150] 1171] 1168
| MMSCFD | 904 | 1161 | 1489 ] 1907 | 2325 | 2604 | 2913 | 2055 ] 3142 | 3199 | 3181

4.558% GOP Growth +Mode I {El}
| BCErYear | 331 455 ] 33| 873 1147 1433 1 16689 | <886 | 2000 | 2292 | 2485 {
[ MMSCFD | 904 | 1251 | 1730 | 2385 | 3134 1 3915 1 45601 5153 | 57101 6282 | 6735 i

6% GDP Growth +Model Il {EI}
[BCFfYear | 331 | 491 ] 726 | 1674 [ 1511 | 2022 [ 2523 | 3055 | 2626 | 42641 | 4007
| MMSCFD | 904 | 1342 | 1984 | 2934 | 4178 | 5525 | 6693 | 5347 | 9907 | 11642 | 13407

3% GOP Growth +Model IV (EI}
{BCFfyear | 331] 425] 5290 622 732| 832 927 | 1012] 1083 | 1338 1168
| MMSCFD | 904 | 1161 | 1445 [ 1727 | 2000 | 2273 [ 2533 | 2765} 2950 | 3104 | 3191

4.55% GDP Growlh +Model IV (El}
| BCFryear | 3211 458 @14 ] 790 987 ] 1209 [ 14511 1707 | 1968 | 925 | 2465
| MMSCFD | 904 | 1251 [ 1676 | 2158 | 2697 | 3303 | 3964 | 4664 | 53771 6079 6735

6% GDP Growlh +Model [V (El} .
|BCFivear | 331 [ 491 [ 706 9721300 1706 | 2193 1 2764 15 | 4135 ] 4907
| MMSCFD | 904 | 1342 [ 1929 [ 2656 | 3552 | 4681 | 5992 | 7552 | 9331 | 11288 | 13407

7% GDP Growth +Model iV (El}
BCF/Year | 331 | 515 | 774 | 1119 | 1869 | 2157 | 2907 [ 3840 49?11 6308 | 7E48
MMSCFD | 3504 4 1407 | 2115 | 3067 | 4287 | 5893 | 7943 | 10402 13582 | 17238 | 21443
Source : National Commuttes Repon, 2002.

The national commidee only attempted to find the national gas demand, 1t did not endeavor to
find secortwise or regionwise gas demand. From the resulits presented in the report the
- average daily gas demand for against those years, as presented in the Table 2.5.6, can be
found but 1t has not said anything about he maximum gas demand which is very important

for the gas sector future expansion programmes. All infrastructure development has to be
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bascd on the maximum demand. Farthermore, the projeclions are spread over wide range of

Options

2.5.6 Demand Projcction by Petrobangla in 2005

In 2005 Pctrobangla reviewed its earlier forecast made in 200H taking rceent chanpes in
comslderation [Petrobangly 20015). Maior changes in the projections introduction of gas
demand for CNG seetor, gas demand for the indwsirial giant TATA in the industnal power
and fertilizer sector. They also assumed sieeper growth while making thus projection then
garhier ene. They did not use any formulae based on mactoeconomic factor. Rather they used
individual judgment based on rccent trend and industry expenence. First they made
sectorwise forecasts of the existing four distribution compames as well for one proposed
company in the South and South-West reqion. The summary of the demand projection 15 1n

numerated below in the Table 2.5.7,

Table 2.5.7: Gas Demand Projection by Petrobangla - 2005

Uit MMSCED
Y ear 2005 2015 2013 2020 2025 CAGR
Toral 1520 2478 3155 4286 493} 0%
Power 79 1168 167 | 2474 3132 %
Fertihzer 300 412 412 P 412 412 2%
Mon-halk 568 1028 1464 | 1876 2257 7%

Source : Petrobangla 2005

It assigned gzas consumption by the Soulh Western Region by FY2006-07 but the present
stamis of the transmission pipeline indicates that it will not be possible to supply gas to this

region before FY2010-11.

2.5.7 Demand Projection in GEMP 2006

Gas Sector Master Plan-2006 consultant, Wood Mackenzie, prepared gas demand projections
for the period uplo FY2024-25 in there scenarios-Case A, Case B and Case C (GSMP20Ta).
Case B in the reference case. They prepared distribution companywise as well as counmy
wide demand projection. They predicted the GDP growth for three scenarios as shown m

Table 2.5.8. For non-bulk sector they {irst tried a logarithm relation between GDP and the
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Table 2.5.8: GDFP Growth and Demand Projections by GSMP2006

Unit MMSCFD
Ycar GDP Demard Projections

Case A Case B | CaseC » Case A Case B Case C
2005-06 5.5% 0% 7.0% 1,414 1426 1,440
200607 5.5% & 0% 7.0% 1,503 1,525 1,563
2007-08 5.5% 6.5% T0% 1,577 1,619 1,666
2008-09 5.5% f1.5%; 7.5% 1,672 1,725 1,785
200010 ] 55% A B.0% 1,795 1,896 1,983
2010-11 5 5% 7.0%: 8.0% 1,894 2,022 2234
2011-12 5.5% 7.0% 8.5 2,000 2,158 2,426
2012-13 ] 53% 7 3% B.5% 2,086 2,340 2,657
2013-14 | 55% 7.5% 8.5% 2,217 2518 2,873
2014-15 1 55% 8.0% 9.0% 2,300 2662 3087
2015-16 5.5% 7.5% 9.0% 2386 2,853 3,379
2016-17 5.5% 7.5% B.5% 2,476 3,030 3,625
2017-18 5.5% 7.0% 5.53% 2,593 3,240 3,942
2018-19 5.5% 7.0% ®.5% 2,754 3,508 4,320
2019-20 5.3% 7 0% B.0% 2,942 3.8IR 4,733
2020-21 5.3% 6.3% R.0% 3,125 4112 5,193
2321-22 3.3% 6.5%, 8.0% 3312 4,439 5,098
2022-23 5.3% 6.5% 7.53%, 3,528 4,792 0,244
2023-24 5.3% 6.3% 7.5% 3,762 5,182 6,830
2024-25 3.3% 6.5% 7.0%, 4,003 5,606 7,441

Source GSMP2006

2.5.8 Comparison of Previous Demand Forecasts

Figure 2.5 1 shows the summary of projections done in the recent past by (he orgamzations
already mentoned in this chapter The projections done S& W Consnitants, Econ and
Petrobangla during 2000 to 2004 appear to be too low compared 1o the present trend.

Generally the projections made earlier had come up with smaller fgures.
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Figure 2.5.1- Previous Demand Forecasts

250 Comments on Previons Forecasts

Most of he previous gas demand forecasts in Bangladesh were based on the macro economic
factors, be it conntrywide overall or scclorwise demand. Even these the macroeconomic
factors based forecasts were often subjected adjusuments to make them realistic. These
adjustments in most cases were arbitrary, based on Lhe experience of the aulhors. Apart from
Petrobangla and GSMP consullants, who made forecasts for lhe country as well as for
franchise arcas of five distribution companies, other made the [orecasts for national level for

broad sectors.

While muking these projections authors could not foresee the diversilication of gas
consumptions that have taking place in the country, For example, they could not visualize
that the CNG would appears as a big consumer in the country. Transformations in the major

industrial consumers were not evident at that time.

fn previous forecasts authors used either distobution companywide or countrywide historical
data for making such works. None of them tried to understand the sub-regional growth Lrends.

Meither did they have any deep insight into the non-bulk sectors

Falores of the previous forceasts indicale the demand forecast for the natural gas in this

counlry is very compheared in nature and replete with many uncertainties especially first

18



growing industnial and captive powcer scctor, However, it may be worthwhile to mention that

no forecast is meant 1o ¢xaclly match the realiby.
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" CHAPTER 3
PROBLEM STATEMENT

Avalamlity and proper use of namral resources play vital role in the development of 2
couniry. Particularly uninterrupted supply of commercial energy is very wuportant for the
sustainable economic growth Natural gas has so far begn the lone indigenous source of
commercial energy in Bangladesh that accounts for around 70% of the commercial energy

used in Bangladesh

So far several msututions, commitiees for different purposes made forecasts on the forure
demand of namral gas in Bangladesh. Most of those studics were based on the macro
ecenomic factors, No sigmilicant work has been done to look into the micro level i.¢. sub-
regional and sub-sectoral demand, Now it is felt that an in depth stedy should be done to
assess the econemic aclivities in different grid zones. For better planning of the infrastructure

development potential growth centers must be correctly identified.

This study will ¢xamine Lhe regional, sub regionul: sector-wise and sub-seclorwise gas
consurnphtion wend with parucular emphasis on the non bulk scetor consumption pattern over
the last ten vears and identify prormsing regions and consumer groups. A countrywide as well

region wise gas demand forecast will be made on the basis of micro level trend.

3.1 Objective with Specilic Aims and Possible Outcome

- To investigate growth patterns and to identify high growth centers of natural gas
consumplion in Bangladesh

- To identify low prowth regions and find causes behind them
- To forecast sector-wise, sub sector-wise, region-wise and sub region-wise gas
demand
- To aid fumre infrastructure development planning
3.2 Outlinc of the methodology:

- Collection of historical data of gas consumption

- Collection of data on future expansion plans of relevant sectors.
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- Collection of opimions of professional bodies and individuals,

- Analysiz of data.
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CHAPTER 4

NATURAL GAS MARKET STRUCTURE

4, 0 Introduction

Both govemment and privele sector entities (IOCs) are working in the gas sector of
Bangladesh. Though downstream activilies of gas sector in Banglodesh have always been
povernmeni menopoly, 10Cs have been playing imporiant mole in the upsiream since
inception. At present three national production companies slong with four 10Cs are
gperating 16 producing fields. Gas used to be tmnsported and diswibuted by the marketing
companies until 1993 when the lone transmssion company named Gas Trnsmission
Company Lid {GTCL}) started it journcy. Four distribution companies are entrusted with
responsibility of marketing the natural gos in the country. However distribution companies
still own and operale some tansmission lines. Pewcbangla, under 1he direel control of
Ministry of Energy and Minernl Resources, owns, coordingtes, supervises and controls its

subsidiaries in exploration, production and disinbution,
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Figure 4,1 Grganizationn! Structure of Petrobangla

Afler Independence in 1971 Bangladesh (il and Gas corporation (Pewrobangla) was
esiablished in 1972 to promote and regulate petroleumn activities in Bangladesh either on its

on o in jaint ventures with farcign companies. Petrobangla was rearganized and renamed the
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Bangladesh Oil Gas and Mineral Corporation (BOGMC) as a public sector helding
corporation in 1985, In addition Petrobangla ewns two mining companics. The organizational

smucture of Petrobangla 15 presented in Fipure 4 1.

Brief descriptions of caploration, preduction, transmission and distribution companies are

given in the following sections
4.1 Exploration and Production

BAPEX and OICs are working in both exploration énd production while BGFCL and SGFL

are two companies with the responsibility of gas production only.

4.1.1  Bangladesh Petraleum Exploration and Prodnction Company Limited (BAPEX)

As a part of the 1987 restructunng of Petrobangla, BAPEX was formed with manpower and
assets under the forrner GE division of Petrobangla. It starred functioning as a company in its
ownl nght in 1989 BAPEX currenlly employs around 1100 people 1n total comprising 150
managerent, 130 technical and 800 support staff BAPEX owns 2 drilling rigs and 1

workover 1ig and ofiers geophysical geological and laberatory services.

BAPEX receives revenue from 2 margin levied on the sale of gas produced by the marketing
or distnbution companies of Petrobangla. To tumn it mto 2 self-funding company, in 2000
BAPLX was authonsed by the government to start gas production activities along with its
exIsting exploration activities. Currently BAPEX produces around 55 mmefd gas from Salda
Madi and Fenchugan) gas fileds. However due 1o the very low well head price (5.1/Mcl} and
the fact that the government receives 55% of the gas revenue and BAPEX gets only a portion
of the remaining of the 45 %, it s far from self funding and snll has 1o rely on government
fonding for exploration activities. BAPEX has an interest in the BAPEX NIF.O Joint Venture
producing gas {rom the Feni gas field,

k

BAPEX has worked over the in Shahbazpur well 1 and the drilling of a second well has been
suspended due to the PDB suzpending its plan to build a power plant in the region. BAPEX is

&lso going to develop the Semutang gas field.



Phe 1993 Petroleum Policy stated that BAPEX should dreill 4 exploration wells per year.
However due to the lack of povernmant funding this target has never been achieved.
Goverament has retamed block 11 and 8 exclusively for BAPLX for oil and gas exploration.
%o farabout 650 line-km of seismic survey has been conducted on these blocks. RAPEX only
has short term plans to dritl development wells on conteact for the producing companics It
has also been given 10% carred intcrest in PSCs signed under second round bidding.
BAPEX would like to drilt an eaploralion well in Mubarskpur in Block 2. The projeci

propasal s awaiting the approval of the government,

4.1.2  Bangladesh Gas Fields Company Linitled

The Bangladesh gas ficlds company himited {BGFCL) is the largest eas production company
in the country. [t owns and aperates Titas. Habigon], Baktrabad. Meghna and Narsingdi gas
ficlds The company curtently produces 801 MMSCID of gas. 51% of national production,

from 31 producing wells,

BGFCL was registered in 1968 und was owned by Shell O3l Company unul mid seventics
when Shell sold 115 imerest to the government of Banpladesh, Gas fields under this company
holds of recoverable reserve of 10,364 1t and vpto hune 2003, 101al 4388 tol has been

produced

Fem and Kmata gas lelds were alsv under this company. But it had to relinguish this tow
ficlds when government declared these field as marginal/abandoned zas ficlds to pave the
wily for redevelopment under jomnt venture agreement with 10Cs. Recently BGFCI. has ol a
nod from the government to reassess the poteniial for redevelopment of Kamta gas fietd

foliowing the reluctance by NTKO 1o redevelop this field.

There s a fecling that BGTCL are just fighting fires and respending to domestic demand
requirements. There 13 lorward planning, but o lsek of reservoir data und raal Tide demand on

production 15 leading 10 poor rescrvolr manasement.

The wellhead gas is relatively dry, low condensate and gas ratio, in the BGFCA, operated pas

fields. BGFCL mosly uses glycol dehvdration process for gas processine. [t has two



condensate fractionation facdilics al Titas and Bakharad Iickdy where they can fractionate up

W 500 barrclsiday of condensate inte W% and diesei.

4.1.3  Sylhet Gas Fields Limited {SGFLL)

SOFT is the sccond national production campany that operates Sylhet, Kailastilla, Rashidpur
and Beanibarar pas ficlds with a corrent wial production capacity of 174MMSCFID. This
company is he successor of Bunna Petoleum Limitcd (BPLY and Pakistan Petrolewn Limited
(PPL)  Welthead gas in SGFL operated gas ficlds condains relatively higher proportions of
condensate. SGIFE. have 3 vilica gel pas process plants and onc glveol dehydration gas process
plant. They operate one S90MMSCF Molecolar Sieve Turbo expander plant that produces
around 22 barrels of NGT. per MMSCFD of the natural gas. The company is going ta sel up
another 45 MMSCED capacity MSTY plani very shortly. The company has twe fractionation

columny having total 300 barecl/day capacity

4.1.4 Interaational Qfl Companics

[nternational Ol Companies played vital rotes on the discovery of gas fields in the then Fast
Pakislan and 1n independent Bangladesh. Berween 1960 101963 Shelf discovered Tour |zrae
gas fields viz Rashidpur. Kailshtilla, Titas and Habigonj. In 1474 government cnacted the
Bzngadesh Petroleurn Act 1974 to promote production sharing activitics. Six production
sharing contracts were signed that year. Al this contracts were relinguished by 1978 due to
various reasons. Discovery of oftshore Kutubdia vas fleld was the only seccess of these six

COrturacis.

En 1981 a PSC was signed with Shell and m 1987 another PSC was signed with Scimiter. In
1988 amadel PSC was introduced and launched a {icensing round that year when the country

was divided into twenty-three acreape blocks.

e second round budding was opened i 1996, The successful bidders m this round were 23
Cairn energy and Shelt in Block 3 and Biock 10, bY Triton, Unocal, and PTT Ol and Gas in
Hlogk 7. BAPEX participated in this iound as carried partner (10%) with Unocal in Block 16
and with Petronas and Mobil in Rlock . At present four 10OCs are operating [ve gas felds in

the counbly



4.1.4.1 Cairn Encray

Coirn involved itself in Bangladush gas sector since asguiring Molland Sea Search who held
an inlerest in Block 16 10 1994, Cabrn discovered the Sangw leld m Block 16 in 1996 and
ok over field operatorship in 2004 followmg Caimn's acquisiion of Shell’s Rangladesh

intercsts

Production from the Sangu gas field commenced on 12 June 1998. The project is significant
as the first privately opoated gas ficld to be brought on stream in Baneladesh. Caim now
holds a 73% operating interest of 1he Saneu Development Arca and a 90% interest in Blocks
3 & 1.

Cairn sequired 1.24dkm of scismic data n Diock 10 and 70 km in block 3 between April
204 and the year cnd. ‘The next contract phase for these hlocks beains in June 2005 and
includes drilling commitments. Carin has reached an agreement 1o extend liconse in certain

parls of black |6 where material prospueets exist

AL present Carin produces at the rate of 130MMSCFD from 6 wells in the Sangu gas field

and ptanming e deill anather infil] well.
4.1.4.2 Unocal/Occidenfal/Chevieon

Unocals activity in Bangladesh began in 1974 when the compamy signed a production-
sharing contract with the government for a 10,700 <quare-kifometer (4,160 square milesh
ofithore block. The first gas discovery in oflshore Bangladesh was made by Unocal in 1977
at Ketubdia o 1 well. Due 1o ithe lack of a2 203 market at the time during seventies Unocal

returned thas block to the government in 1978,

Unocal selerned to Bangladesh in 1996 through a 58:5¢0 joint venture with Occidental in
block 12, 13 and 14 in northeastern Bangladesh After acquinng the stock ol Occidental's
subsidiaries in Bangladesh in mid 1999, Unocal whelly owned the operation of blocks 12, 13

and 14.
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Unocal started natural gas production from the Jalalabad field on Block 13 1n February 1999
at & current production rate of 230 MMSCFD, Jalalabad supplics approximately 13 percent of
the country's gas demand. Production a rate of 72 MMSCFD from Moulabiabzar commenced

in March 2005, At present it is producing at rate of 110 MMSCFD.

Unocal discovered the Bibiyana gas field on block 12 in 1998 which holds as much as 535
trllion cutne feet (tcfy of recoverable reserves of natural gas. A gas sales contract was signed
in fate 2004 to deliver a minimnm 200 MMSCFD at the end of 2006, Production is expected
to increase in 2008 to 400 MMSCFD under take or pay ierms. - '

Unecal held interests in three PSCs, to cover Blocks 12, 13 and 14 and the third PSC covers
block 7.

Chevron acquired all interests of Unocal 1n Bangladesh in 2005,

4.1.4.3 Niko Resources

In 2003 Niko Resources of Canada signed a joint venture agreement with BAPEX for the
development and production of Feni and Czhattack felds. Government approved the deal that
wounld provide capital to production activitics from the fields, whieh were suspended in 1956

and 1982, respectively.

At Feni, Niko initiated a successful three well development program and began production
from the field in Novemnber 2004 at a rate of 20 MMSCFD. Tn January 2003, they upgraded
production factlities and ar¢ now producing at a rate of approximately 35 MMSCFD.
However, in JTanyary 2006 the production from Fem Field fell 1o 20MMSCFD. Nike plan to
drill Infill wells to maintain production on Feni, Niko estimated recoverable reserves at Feng

of between 80-150 BCF.

At Chhartak, Niko completed a 200 sq km 3D seismic program in May 2004, over both the
eastern end western sides of the field. They commenced drilling in Dcecember 2004 but
suflered a blow ont in January. As of June 2005, 2 remedial well was being drilling which
also suffered another biowout. Niko is expected to continue with the remainder of their three
well programme. Miko estimates gas reserves at Chhalak of 200 BCF. Niko also sees

potential in the eastern downthrown section of the field and plan 2 deeper wells to test this.
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4.1.4.4 Tullow Qil

Tullow first became achive in Bangladesh in 1999 when Okland assigned an §0% working
intereat in Blocks 17 and 18 to Tullow Onl. Okland had been operating under a technical co-

operation agreement with Tullow for the two Blocks,

In Aprl 2001, a production sharing conrract (PSC) for Bleck 9 was signed by Tullow 04l
(30%), 1n association with consomum parners Texaco (30%), Chevmon (30%) and BAPEX
{10%). Tullow's initial drilling programme, which starled in December 2003, focused om

three areas: Rasulpur, Lalmai and Bangura.

They discovered Bangurz pas field in 2003 and started production at 4 rate of 50 MMSCFD
on test basis in second week of May 2006,

Statos of the Acreage Blocks in the counlry is shown in Figure 4.1.1.
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4.2 Gas Transmission Company Limited (GTCL)

GTCL was formed in 1993, The company owns and operates 24"x 188km North-South
pipeling, 30" 32Km Mucha o Ashiogon, 30"x59 km  Ashugoni-Bakhrabad pipeline, and
24M30"24" x 73 km Elenga-JTamuna Bridge Nalka-Baghabard, 24"x 125 Km BKB
Chragong, 207 BKB-Demra  pipeline and gas nerwork related SCADA systermn. It will
everally take over all hiph pressure transmrission pipehnes of the country for centralized

operation.
4.3 Distribution

4.3.1 Titas Gas Transmission and Distribution Company Limited {TGTDCL)

TGIDNCL, formed in 1964 as a joint stock company, is the oldest and the largest distribution
company, which deals in 70-75% of gas sold in Bangladesh Tt supplies gas to 21 power
planis, 4 fertilizer factories, 447 captive power customer, 3,438 indostmal customer, 8,680
commercial eustomer, 85 CNG refusling stattons and 11,4%,689 domestic custorners as on
Jung 2006, The franchise area of this company covers Dhaka division and Brahmanbara
disinict. It owny 613 km high pressure transmission line, 568 km distnbution Jine and 8,492

km feedar and service ling as on June 2006

4,32 Bakhrabad Gas Systemn Limited (BGSL)

BGSL was eslablished in 1980 with threcfold responsibility of production, transmission and
distribubion of natural gas to the southeast Bangladesh. BGSL started its commercial
cperanon it May 1984, However BGSL had lo scize 118 production activities by handing over
the Bakhrabad field to BGFCL on 31 May 1989, It had to limit ils transmission activity oo
by handing over the Bukhrabad-Chittagong and Bakhrabad-Demra lransmission pipelines to
GTCL. The company 15 now involved mainly in distribution with limited transmission
activily. Tts franchise area stretches over the Chitlagong division apart from Brahmanbaria
disirizt. Tt 15 the 2nd largest gas marketing company with present maximum consumption of
about 250-300 MMSECFD  Company's customer base consists 5 power plants, 3 ferlilizer

factories, 98 captive power, 926 induswial customer, 3,89 commercial customer, 1 tea garden,
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17 CNG refueling stations and 3,51,219 domestic customers 2s on June 2006, It owns 67 km
high-pressure transmission line, 263 km distribution line and 2,247 km fzeder and service

ling,

k

4.4.3 Jalalabad Gas Transmission and Distribotion System Limited (JGTDSL)

TGTDSL is entrusted with the responsibly of supplying gas to customers in Sylhet division. It
serves 3 power plants, | ferilizer faciory, 27 capiive power, 37 industrial customers, 847
commereial customers, 88 tea gardens. 5 CNG refueling stations and 97,503 domestic
Customers as on Decernber 2005, 1t owns 383 km high-prossure transmission line, 1112 km
distritmition ling and 1,013 km feeder and service line, Although this company was founded in
1978, overall gas consumption has not increased that much, At present 18 maximum daily

sales is 75 MMSCED with average of 67 in the 2005-06 fiscal year.

4.3.4 Paschimancal Gas Company Limitcd (PGCL)

FGCL 15 the youngest distribution company that in started commercial operation in 1999. It is
entrusted with the responsibility of supplying gas to Rayshahi Diviston. So far it has extended
Its activities to Sirajgonj, Pabna and Bogra. PGCL delivers gas 10 3 power plants, 5 captive
power, 22 industrial customer, 131 commercial customer, and 19,081 domestic customers ag
on June 2006. It owns 85 km distribution line and 650 km [eeder and service line. Present
level of sales of thus company ranges from 40-60 MMSCED with 4OMMSCFD average 1n the
FY2005-06.

43.5 South-South West Company

A new dismibution company will be formed for marketing natural gas fto south and
southwestern part of the country - Greater Khulna and Barisal region, A cell formed in
December 2006 under Petrobangla has already started working to formulate the rules and
regulation, market survey and ether preliminary works to form the full fledged company, It

is expected that the company will be operational by the year 2010,
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4.4 Customer Base

Distribution companywide costamer numbers under different seetors are preseated in the

Table 4 4.1 to give a clear idea abour the relalive sizes, i terms of customer numbers, of

|hese companies.

Table 4.4.1: Customer Base of Companies ay of June 2§06

Sectors Customer Numbers

I IGTDCL BGSL JIGTCSL PGCL Total
Power | 21 3 3 3 32
Fertilizer I 4 3 1 E 8
Industry 3,438 526 37 32 4,433
Captive Power 446 o9 27 5 577
Commercial 8681 3688 847 131 13347
Domestic 1,149 684 351,215 97.30% 19,261 1,617,668
Tea 0 I 88 0 89
CNG 95 17 5 I 118
Brick Field i2 { 0 0 12
Total 1,£62,386 355954 08,511 19,433 1,636,284
Source: MIS JTune 2006
45  Gas Flow Management System
Major amount of gas v transported by GTCL to the distribotion compeanies. Till now

distribution companies receives gas duectly from seme produection fields. Fipure 4.5.1

lustrates the present gas flow management system.
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CHAPTER S
CONSUMING SECTORS AND TARIFF

5.1 Classification of Nectors

(as consumprion padern hasz diversifted over the last four docades in the country. At the
bepinnng fermilizer and industry used to be the dominant consumer of gas. By the 80's, power
appeared as the largest consumer group followed by the fertilizer secior. At present pas
consumption 18 salegonzed broadly in 9 sectors viz. power, fertilizer, industry, captive
power, commercial, domestic, CNG, Tea eslate and Seasonal. Power plants and fertilizer
factories are called bulk customers while the others in peneral are tormed as non-bulk

customers. Fach of these nine sectors has separate Lariffs.

5 L1. Power Sector

Power plants, either public or pnivate, that are conmnected te the grid belong to this lariff
category. At present there are 16 larze gas {ired power plants in the country — 12 plants in the
pubiic seetor and 4 plants {n the private sector. Large power plants in the private sector are
ermied as Independent Prnivate Power Producers (TPP). Small-geale power plants, 10- 50 MW,

are termed as Small Power Plants (SPP).

5.1.2 Fertilizer Sector

There are six urea fertihzer factory i the country- (ive of them in the in the public sector and
one 1t the private sector. Resides, one Di- Ammonium Phosphate factory has recently beon

mstalled 1n Chittagong,

5.1.3  Endustrial Sector

Following are classified as industrial customer

1 Smal] and ¢ottage indusmies in the BSCIC industrial estate.
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2 Machine operated Factory installed personally or with the help of vanous

money lending acencies like Shipa Paridaptar, BSCIC ete.

3 Large Scude indusiry, factory, oganization and hotel which are using buoiler.
generaler glg.,

4 Factorics which arc producing  bricks, ks, ceramic, refractories, sanitary,
clectrical and other aoads by machine

3 Machine operated e and fee eream producing facterics and clod stores.

3.1.4  Captive Power

Power generated by an industry for its own use s called captive power. Traditionally cas
consumption lor this kind of power bzlonsed 160 the indusirial sector, Duc 1o rerenmial crisis
gripping the national grid, government in 1998 deeided to warve impont dutics on the captive
power gencrators which created enotmous eathusiasm in the industrial arena and resulted in
rapid growth, Textile. garments. spinaing. knitting and composite industrics dominate this
seetor. Recently government extended the periphery of captive power by allowing captive

power dwiers o sake power I exeess of their own use to the neibourhood

5.1.53 Domestic Sector

Housebuilding ueed ag o residence, flat/colonies of various Government/semi-government!
autenomous organizasion and hostel, laboratories. canteen. hospital, mess. child home.
hermatage, charitable organization are within this scctor Damestic customers are divided into

two clagses viz, motered 2nd non-metered

A.1.6  Commercial Sector

Commercial oroanizations thoswe are acting for trade and hand npetated! non-machincd small
and cottage industries, service contres arc within this class. A list of commercial customers is
givert below:

U Hotel and residential hogel;

I~

Shopiuctory, which are producine sweetmeat:
P X [ £

3 Restaurant, canteen and toa-slail,

=y

. Chira (fatteaed rice) Mun (cereal of nee parched on hot sand) producing factory;



5. Private clinie/laboratory/hospital;

&, Communily centie:

7 Snacks, bakery, COll feetionery. shemaic lactory. Miscult factory (hand operated}

9. Shop. puttery. ceramic, paint, medicine factories (hand operated);

L Distillad water, d},ei-ng and printing. laundry, tannery, sharee producing Tactory (hand
operated) ’

T leg: oo cream producing factons (manualy.
5.1.7  Seasonal Seclor:

Customers who wse gas for a certain peried of the years are scasonal customer. They are: 1)
Seasonal manual rick producing factories, (2) Seasonal twbacco drying factory, and (3)

Scasonal sugar cane and froil processing factories.

5.1.8 Toa-cstale

Tea-estale who use gas for tealeal drying and processin g oescept for power sencratar.

5.2 Taniff

A2 1 Sectorwise 1'ariff

I ike many other eountries Bangladesh has ditlerent tarift for different category of customers,
Government dront ime to time revises the tarilfs. However these taritls are very |ow in
compartson with the alternative fuel. Fable 5.2.1 shows the present tariff for dificrent
customer groups. Although it was meationed in the Request [or Proposals (RF sy of the PPy
thal the tarift for (M witl be higher than that applicable 10 PDDB. this had not come into
clfeel, fn 2006 government decided that [PPs will pav the same tandt for sas as PDB does,
Al present the @niff for fertilizer i the lowest w keep the cost of fertiliver low 1 order o
lower the production cost ol agriculiural produces. So far, only exception in the gas pricing is
the pricing of gas supply to the Karnafull Fenilizer Factory (KAFCO). Here, gas price is
cafculated by a formmla, which consists of a fixed component {foor priced and a variahle

component inked with the fertilizor price 0 the international market,

in



Table 5.2.1; Gas Tarill Effective from 6F-01-2005

=l Seslor Tariff
No. {TkiMcf}
1 Power 73.91
|2 Fertilizer 63.4]
3 Capnive Power 105.59
4 Indusiry 148.13
3 Commercial 233.12
] CHG (Feed gas) 70.00
|7 Tea Estate 148.13
g Brick Fields 230 O0
9 Domeatic:
a) Meterad 13000
b) Un-Metered
1) Single burmer (Tk/month) 350.00
i} Double bumer (Tk/mouth) 400.00

souree: GOB Gazette, Jan 2005,

5.2.2 Proportioning the Gas Price

Lion share of the gas revenue goes to the government exchequer as Value Added Tax (VAT)
and Supplementary Duty (S0}, Supplementary Dury is lhe share of lhe government in the
revenue as the owner of Lhe resource. Govemnment recerves 13% as VAT and Th.l 27 per
cubic metre as 8D. Production companics get Tk.0.230 per cubic meter as wellhcad margin,
while transmission companies get Tk.0.360. BAPEX gets 0.048Tk/M’. Distribution margin
varies depending upon the consuming sectors, Petrobangla is the buyer of the gas from [0Cs,
It has busy sell gas at lower price to the customers through disinbulion companies at lower
price that of the {0C murchase price. To compensate this difference between purchase and
sales price, a portion of the sales revenue of all gas 15 deposited in a special fund termed as
Prnce Deficit Fund (PDF), In FY2004-05 government received Tk 18,431.1 mullion as SD
and VAT when total tom over was T 42 193 5 millien. Sectorwise breakdowns or

proporicning of the gas revenue are shown in Lthe Table-5.2.2.
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Table 5.2.2: Proportioning of Gas Tariil
___ TAKA PLR CUBIC METRE

Customer | GOB'S Margin | 1'% Margin End
Criep S ) - — — User
S URT TSSO jrenl P e et i e e
' Wargin Margin Margin |Margin  hargin
] N I T g £ g 10 I
(4-10)
Panc 0330 | €270°| 1610 [ 0071 [ 0oas 0230 | D360 (0257 11000 2.6
Ferulizer | 0792 [ 1290 | 1387 | 6002 |2 T 650" [ 0360 0.066 | UATR | 294
[Captive” | 0486 | 1270 | 1,756 1 0.675 | D0a8 | 0330 | 0560 | 0edi TS
Power .
Industiv 0682 | 12701 1,952 [ 16107 0.048 | 0.250 § 0360 | 0.010 | 3278 | 513
TeaFatale | 0.682 | 1.270 | 1932 | L.367 | 0.048 | 0.250 | 0360 | 1.053 | 3.278 | 523
Commeicial | £ 073 | 1.2707| 7343 | 3457 | 0,048 | 0555 0360 | 7575 5887 | %23
Seasonmal | LOT3 | 00| 2345|4516 [ 0048 | 0950 (0380 i3S R FEENE
Feed Cas {00322 | 72007 0862 | o001 | G048 | 0250 |6565 T 53191 Fon 247
foCNG | T4 L I .
lenmic G399 1 1270 | 1869 | 1263 | 004R | 0250 [ 0.360 {0798 | 2721 | 350

Source: Aceounts Distsion. Peirobangta

NI GTCE will get their share of transmission margin for the quantity of gas tranamitied
through their sysiem  In other cases, this charge goes to Distiibution Company's account.
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CHAPTER 6
GAS CONSUMPTION GROWTH

6.0 Introduction

In thias chapler growths of aas consumption have been examined from dilferent perspectives,
First. the countywide scotorwise consumption patterns have been studied. Woxt, greater
regional growths ie, growths under distribution companics o different sectors have been
invastigated, Difterent sub-regions within two compaties, TOTRLY and BOSE, have also
hecn studied in greater detail. Besides, individual cateporywise (sub-sector) growths for
industrial sector and captive power sector have been stwdied to have clear underslanding
ahout the industrial secter of the country, Calcgory ar sub-sector means a group of samc type
of ndustrics. I'or example sarmcnts. textile, ceramics. paper and food ete, are the different

categonies or sub-scetors under the indusinal scetor and caplive power sector,

6.1  Countrywide Sectorwise Growth
6.1.1 Power Sector

(ias suppiy to the power plants slarted 1n 1968, Sinee Inceplion, total gas consumption i this
sector Ul Tune 2006 is 281 TCF, about 3% of tolal gas production in the couatry.
Historical gas consumptien s shown in the Figure 81,1, Growth in gas consumplion in {his
scctor was very slow 1l 1983, Tn lact 805 was the time when fuel switching took place in the
ponwer sector ko ail to natural gas, Frm 1984 1o (996 gus consumption increased a1 9% per
annum and from 1996 to 2002 the growlh wus 11.53%. Compound Average Growih [Rale
{CAGIRY over the last five vears (FY{ to FY06) was 4.81%. which was due to the worst
perfarmance of the sector caused by the sluggish implementation of development projects
compounded by the myopic outleak of the policy makers. Canccllation of some projecis

underlaken by the previeus governiment has worsened the situation.
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Figure 6.1.1: Countrywide Gas Consumption in Power Sector
Source: Petiohangla 2001 and MIS lune 2006

0.1.2  Fertilirer Sector

Starting from 961 pas consumplion in fertilizer sector increascd steadily till 1994, Since
- then increase in sector is nol significant beecavse no new tactory came into operation cxcepl a
DAR pant in Chintagonz, Over the last Nive years a 2% growth was encountered i this sector.
since neeption Ltal consumplion i this scebor is 1,787 T'CF, which is 27% of total eas
consumprion in the couniry, In the TY2003-06 it shared 17% of toal consumption. Figure

6.1.2 shaws the historical gas consumption,
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Figure 6.1.2, Countrywide Gas Consumplion in Ferilizer Scelor
Soure, Petrobangla 2001 and MIS June 2006
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6.8.3  Indnstrial Sector

Starting from 19640, in the first twelve years the consumption in this seclor was very low and
it was dominated by Chhatak coment factory which wasthe onby major indusirial customer at
that time, Countiywide histoical pas consumption pattern is depicled in the Fioure 6.1.3.
uring the period of 1987-1992 this expericneed negative growth which might had happened
duc 1o political wimetl ar the s end of the autocratie rule and subsequent change-over,
Fraom 1993 the gas consumption in this sector has been arowing sharply and steadily Tota
gt eonsumplion in this scelor sine Jneeption Gl fune 2006 was 70%.6 RCF. Over the Jast
five tiscal years the CAGR in this sector was 13%, However it reached a record hizh growth
0l 22% in FY2005-06. [nstallation of compusite industrics has marked very high growlh and
special drive by the companics 1o disconncect dishonest customers substantiafly contributed to
rase the revenue in this sector in this year,

¥
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Figure 6.1.3- Comnirywide Gas Consurnption in Industrial Scetor
Source: Petrobangla 2000 and MIS June 2006

t

f.1.4 Commercial Sector

(ras consumption in the commercial scetor staried in 1970 During 1978 - 1988 gas
consummion in this seetor prew steadily. From 1989 10 1996 was (he time of recession in this
seeten Then it staried to prow again Over the last five faeal years this seetor encountered un
average orawlh of 6%, It may be mentioncd here that otal gas consumplion in this secior
stnee incepuion is 86 BCE, which iy only |.4% of total uas use. The historical countrywide
gas consumption in the commercial scetor s shown in the Figure 6.t.4. This fall in gas
comsumplion is not due 1o fall.in actual gas consumption This was the al[eet of widening the

larifl differcace between mdustrial sceetor and the sommercial scclor, When commercial
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sector Lariff is raised abruptly some customers changes their identity .i.c. they migrate o the
industrial sector. [t may be mientioned here that the tariffs for industrial sector and

commaearcial sectar wore ncarly cogual untii 1983, Since then the d fforence botween these two
|

soctors has been increasing
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Fizurz 6 1.4 Cownulnywide Gas Consumption in Cemmercial Sector
Soweica: Putrobanszla 2000 and MI1S June 2006

6.1.5  Domestic Seclor

Figure 6.1.5 shows the historical as consumption in the domestic sector. Gas consumption
m the domestic scetor has always been increasing. Tn the recent years the srowths were
higher than past. Over the fast five vears average growth was 13%. Since  inception 484 BCF
gas was used in this sector. which s 8% of the toal gas consumption. The growth of urban

population (3-6%} dircetly manifests in the inerease in domestic sector gas consumption.
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Figure 6.1.5: Countrywide Gas Consumption i1 Domestie Sector
Source: Petrobangla 2001 and MIS June 2006

6.1.6 Captive Power

Uninterrupted supply with optimom veltage, quality power, is essential for industries that has
almest always been missing in lhis land due 10 many reasons Off-grid big factorics used to
generate power for Lheir own use and the gas consumption belonged to industrial calegory.
Omd power has never been very dependable 1n the country, Government’s penercus offer
towards captive power generation in the mid nineties sparked tremendous response in the

industrial arena to penerale own power

ar
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Figure 6.1.6: Counlrywide Gas Consumption in Captive Power Sector
Source: Petrobangla 2001 and MIS June 2006
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using gas generators. Consequentiy, industrial production loss due to power Failure has
reduced substantialiy. Data for Captive power under JGTDSL his availahle since 1987 and
that for BGS] since 1997 but for TGDCL 11 was available for the Tast five years only,
Available data shows that counirvwide cas consumption in the caplive power sector has
ncreased at an average of 22 % per year during the kst five years which iy very much
comparable with industria] scctor’s growth Gas consumption in the caplive power scelor
during FY 1999-04 10 FY2005-06 B shown in the Figure 6.1.6

1.7 Tea Esfates

From 19%0-2400 there has heen no appreciable change in eas consumption in this swetor,
Orver the last five years consumption has increased by 1%. However during last two VCars mas
consumption in this seetor has shizhily decreased compared ta the consumption in 2003-04

duc 1o poor production. Totel consumption in this sector in FY2005-06 was only 0,798 BCF.

Figure 6 1.7 shows the historical ges consumption n this sector,
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Frgure 6.1.7: Countrywide Gas Consemption in Tea Estate Sectar
Source. Petrobangla 2001 and MIS June 2006

6.1.8  Historical Share of Consumption by Sectors

Figure 6.8 shows in percentage total shares of gas cansumption by different sectors since
inception. Power sector ranks the Tiest with share of 45 3%, ferniizer is in the second position
with 29.4% share while industry and captive power logether is in the third position with
|4.3% (industry -[1.4% and captive power-3.2%). Cas consumption for captive power used
fo be very small until very recent times Domestic scelor consumed the 8,794 of total AAKS
consumption. Jtmay be mentioned that Figure 6 1 8 shows the proportions of consumption on

the basis of aecounied Tor gas. Reat consumption ratios might he slichtby differcat,
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Figure 6.1 8 Proportions of | lisioncal Gas corsuntption

6.2 Regional Gverall Growth

62,1 Grewth under TGTICL

Overall gas consumption in the 'tas franchive arca has grown steadily throoghout the
litetime of the company. As ol lune 2006 tol 4,645 BCP gav was consumed in the
TGTDCL franchise arca. which accounts for 70.8% of tofa| tas consumption in the cowntry,
In the FYZ003-06 it distributed 384 RCF, 73% of total g£as production that year. Barring
SAME - Lxception:  gas consumphion in the TGTDCL franchise area s Imoreasmg  at
progressiseiy higher rates cvery sear This cver rising trend may be atiributed to the
relentless expansion of the Dhaka city, which is the centre of af] commcrctal and industrial
activities in the country, Over the tast ive ¥oars averape increment rate was 7.6%. listoncal
vearly gas consumption 15 presented in the Figure 6.2.1, More detailed study on the gas

consumption in Titas franchise arca is preserted in the subscequent sections of this chapter
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Figure 6.2.1 Gas Consumption in TGTRCL
Source: TCYL DO dune 2006

0.2.2  Growihk undor B8]

Cas consumption ¢ oncreasing in BOSTL franchisee arca but the increment is somewhat
erratic  Cias consumplion gsrow steaply from 1985 to 1988 But some sort of stagnancy had
reigned from 1990 10 1993 because no new power or fertilizer customer was added during
this ime and amuount of non butk consumption was very small. Consumption again increased
sharply over next four vears with commisstoning of the first unit of Rawjan Power plant in
1993 and KAFCO in 1994, Tn the tiscal year 1997 i dipped abroptly due o restricted pas
flow when supply prossure (o Bakhrabad pas feld had © be reduced. Simce 1998 gas
consurmpuon n the 13GS1 franchise arcs has been on the rise. Gas supply in the BGSLL area is
excessively dependent on the Sangu gas field. As of June 2006 total gas consumption n
BGSL reeion is 114 BCE, which 15 17.3 % of (otal preduection in the country. Over the last
five years it eapericnced a 4.16% CAGR and last year the orowth was 4.6% with respect 1o

the year hofore, Historical mas consumption s preseniced inthe Tigure 6.2.2,
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Figure 6.2.2. Gas Consumption i BGSI
Snurge, BGSL 2000 and M5 June 20046

2.3  Growth ander JGTDSLL

The averall growth scenaric in the Jalajabad franchise area is disappointing. This historical
gas consumption 16 shown e the Vigure 6 2.3, This company started commercial operation in
1978, Until 1985 pas sales by the company was rather low. In FY1985-86 they stared
supplying gas 1o Shahjibarar power plant and in the next vear to Natural Gas Verlilizer
Factory (NGEY at Feachugong came under jurisdiction, which caused considerable risc in
sales. With the installation of Fenchugonj 90 MW power plant in 1993 the sales volume
gained anather nise. During fiscal year 1997-98 gas sales was maximum and then suffered
negative growih due bad perforimance of the 90MW power plant. Since inception it puichased
387 BCF gas av of Tune 2006, which s 5.9% ol tal nationwide sas production During last
five yoars consumption has heen crratic in nature and marked only 3 % growth, Lack of
enlreprencurship by the focal people. distance trom the capital ey and Chittagong port, slow
urbanization arc the main reasons behind industrial growth, People in this region are more
interested to make fortune by mizrating to other covntrics than to launch any industrial

venture locally,
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Fisure 6 2.3 Cias Consumption in JGTDSL
Souwrce JOFLDSD 997 M5 Tune 2006

0.2.4  Groweh nnder PGCL

PGCLL started commercial operation in the FY 1999-00. Apant from powcer scctor growth,
congumption is very low under this company. Over the last seven years it consumed 107
BLFE of gas. Around 98% gas consumpuon in PGCLL area is in the power sector. (ias
consumplion in PY2003-06 was dowcr than that of previous yoar because ol lower
con=umpiion by power plants although consumption in the non bulk seclors has inereased.

Histontcal gas consumprion by this company is shown the Mgure 6.2.4.
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Figure 6 2 4+ Cras Consurption in PGCL
Source MIS Tone 2003 and M1S Junc 2006
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6.3 Regional Sectorwise Growth

6.3.1  Scctorwise Growth under TG DL

Puwer Sector

Mast of the targs power plants in the country are docated in TGTRCL franchivw arca.
Historical gas consumption m the powcer secior under 'TGTRCL 18 presented in the Pigure
6.3.1 TGTDL started gays supphy for power genceation in 1968, 1nti] 1980 2as consumplion
remiained wvery low, only |1 BCE in 1980 cquivatent to 30 MMSCFD. In 1990 gas
consumption in this sector rose fo 65 BCF/year cguivalent to 180 MMSCFED with CAGR of
22% over this decade In 2000 demand prow 1o 1124 BCE or 307TMMSCFD marked by 6%
CAGR, Tn 1994 consumpuion dipped slightly and mamiamed a sluggish srowth 111 1998,
which 15 0 manifestation of bad perlormance by the age-old power plants in the government
seetor. [madequate supply of gas 1o the power plands due o shortage of source was another
reason lor this fall in consumpltion. Then onwards i again peaked up and since then the trend
is rising. This happoned due to sovernment policy allowing private sector investinent in
power gencration. AS Meghnagat (420MW) and AES Haripur (360MW) under policy of
IPP ag well some other small plants under policy of SPP were set up during this period.
During the Jast five years (FY0I1-06) growlh in power sector s 3%. In FY2003-06 1he
average gas cansumption for power wis 460 MMSCED with a maxioum of 331 MMSCET,
Total consumplion in this year was 167.9 BCF where 74.3 BCE was consumed by private

sector power plants,
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Figure 6.3.1: Gas Consumption in Power Scetor in | GTRCL,
Source: TG TXCL hune 2006
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Fertilizer Sector

Historicai sas comsumption ut the fentilizer sector under this company is shown in the Figure
&¢.3.2, Four ferulizer factories namely, Urea Ferubizer Factory Lrd, (UFFLY at Ghorashal, Zia
Fertilizer Company [d- (Z1°CLY al Ashuganj. Palash blrea bedilizer Bactorm {PLAFY) at
Charasal and famuna bFeriiliver Company 1ad (H-CLY at Parakandi are located i the
TOTRCL [ranchise area, No new lertilser [actory has been installed in this region afier the
FECL in 199E, Growth in this sector has wirlually stalled since 1993, Maximuem consumption
m this scotor was n the fiscal vear 1993-96, During the last five vears average srowth s

nearly 3% No new lertilizer plant s lorescen in the near Ature in this region.
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Figure 6.53.2: Gas Conswmption in Ferlilizer Sector in TGTDCL
Souwrce TOTCE June 204068

Induscrial Scoior

This has cinerged as the highest gas consuming seetor preceded by power and foriliuer
sectors. Histerical sas consemption in the indestnal sector ender TGTCL is given in the
Figure 633 Until 1973 no appreciabie growth in the industrial consumption  was
cnecuntered. This may be attrihuted w the infancy period of the company and alwo the
polilical situation in the countiy  Afier 1974 consumption 10 this scctor started Lo really
wergase and show but steady prowth was experienced vpto 1983, From 1983 1o 1987, the
comsumplion  patesn s ocrratic . Afler EBRY this sector showed negative srowths and
consumption reached to the lowest chb in 1990-91 year This is considered to have happened

ds o conscguence ol the political wemeil during the last half of  eighties From 1992 to 1999
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was the period of steady and steep rise, Gas consumption i this seetor fell abruptly 'in 2001,
Separalion ol power gas consumplion from ndustrigl, political change over and rise in
sestem loss inflicted this fali. Last three years shows tremendous growth trend. Over the tast
five years the average growth was 23.3% Orowth in weaving scetor {garments, kniming,
dyeing) and installation of compesite industrics are the main contrtbutors behind (his stecp

grawth More detaited discussion will be made on this sector of TGTDCL in the Scction 6.5,
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Figurc 6 3 3 Gas Consumption in industrial Scctor in TGTDRCL
Source: LT Jane 2006

Commercial Seclor

Commercial consumption started o increase from 1975 and maintained the trend until 1989
and then experienced a falling trend that continued wntit 1993, Since then consumption is
increasing steadily. However, the amount of gas consumplion in this scotor very low
compared to other sectors, Total consumption in FY2003-06 was 3.072 BCF, equivalent 1o 9
MMSCEIY only. Yearly sas consumplions since the inception are presented in the Figure

6.3.4.
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Frgure 6.3.4; Gas Consumption in Commercial Sector in TGTIX1.
Source: TGTDCL June 2046

Bomestic Sector

Historical gas conswmption in ihe doracstic scetor under TGTDOL is shown in the IFigure
6.3.5. Gas consumption in this scetor is gradually imereasing. But the period from 1985 o
1992 was relauvely slow Addition few arcas with the [ranchise area of the company lateral
cxpansien and growth housing in Dhaka oy have caused the continuous nserting trend,
During the last Mive fiscal ycars it increased at a rute of 6%, which is very similar 1o the

present urban growth of 3.6%,
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Figure .3.5: Gas Consumplion in Domestic Sector in TGIDCL
Source: TGTICL, June 2006



Cuaptive Piwer .

There has been tremenduus growth in caplive power generation in the TGTRCL franchise
area over the last couple of vears, Gas consumption in this sector has increased lw 22.3% par
annum, Historical gas consumption for capuve power seetor under TGEDCL for the period

of FY 199900 to FY20085-06 is shown in the Figure 6.3.6.
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Figure 6 3 6 Gas Consuription in Captive Power Sector in TGTDCLL
Source: TGTRCL Tane 2006

UNG Scctar

CNG sector has attained very lugh arowths durmg the tast three vears (FY2003-04 1o
FY2003-068) e in TGTDCL anca. W grow flom 0.422 BCF in FY2002-03 10 5348 IICF in
FY2005-06. [ntroduction of CNG run antarickshaws and han on air polfuting two stroke one
has tmproved the ar quality of the Dhaka city. Car owners have been attracted by the
favourahle tardl of CNG compared to high price of gawoline. Some bus and trucks are also

running on CNG. In foae 2006 consumption was about 20 MMSCED in this area,

6.3.2 Seetorwise Growih ander BGSL

Puwer Sector

Historical pas consumption in the power scetor under BGSE s presented in the Fioore 53,7,
brom 1985 to i 1987 consumptivn in power seclor was anly 3.6 CF, which rose o .1 BCYE

I T988. Wext two vears consumption fell 1o 5.3 BOF. It maintained mare or less Hat trend



from 1988 w0 1991 With commissioning of the Rawjan second unit 1694 248 consumption
Jumped w192 BCF in 1995 In PY1996-97 fell 1o 8.5 duc to uas Mow fimitation as a
consequence of fall i producuon fromm Bakhrahad gas field, Next two vears 1t increased
rapidly and stnce thea gas consumiption by the two power plants has been more or less steady,
around 23 BCT per vear, Currently two pover plants viz Rawjin 2210 MW and Sikalbaha

(BOMW) purchase eas Gom BGSTL
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I'gure 6.3.7: Gas Consumption in Power Sector i BGSL
Scurce: BGSIL 2000. MIS Tunce 2002 and MIS Tune 2006

Fertilizer Scotar

As consumplion in the fertilizer sector 1n BOSE tranchise arca remained very dow for the firsl
four years consumption. i listorical gy consumplion i fertilizer sector under BEGS! s shown
in the Figure 6.3 8. Alter starting commergial operation of CUTL gas consumption shot up in
FY FRE7-88 and maintained this fovel. 55 o 5.8 BOE, for next five vears. With commission
of KAFCO o mercased another step then suffered a set back in FY1996-97 fiscal year and in
the subsequent years increascd sieadily although the rate ol increment was small, Tn FY 2003-
14 1t reached & peak of 37.8 BCF During last mao years consumption has fllen due 1
resteicied gas How 1o CUFL and 1o some extent to KAFCO becaise of flow reduction from
Sungu gas field. Four ferlilizer lactories, namely CLUFL, KAFCO, TSI and DAP preesenily

receive gas fram BESL,
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Figure 6.3.8. Gas Censumption in Vertilizer Sector in BGSLL
source: BGE] 20040, MIS June 2002 and MiS June 2008

Industrial Sector

Although the countev's seeond eommercial centre Chitlageng cily belongs to the BGST,
franchise arca growth in sector iy not that encouraging. Gas consumplion in the industrial
sector in the BGSE flanchise aica did not show any remarkshle inerease sinee incepuon till
2000, Jince 20001 has been increasing albuit at slow puce, Over the last five fiseal VEALS an
8% growih has been observed i the BGSE. iranchise arca, Prosent consumption level stands
at £.45 BOE per vear ie, 23.0 MMSCED only. Hislorical gas consumption is presented in the

Froure 0.7.9,
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Figure 6.3 9 Gas Consumption in [ndustrial Scelor in BGSI.
Source: BGEL 2000, MIS June 2002 and MIS June 2006
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Commercial Sector

Gas consumption in this sector in the BOSIL franchise is in increasing trend excepl for the
period of 1990 o 1994 when the consemption vidually remained unchanged. Present level of
consumption i 1.337 BCF which is cquivalent 1o 371 MMSCFD. Historical gas

consumplion by the commercial sector under BGSL 18 shown o the Figure 6.3, 1),
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Figure 6 3 10 Cas Consumption in Commercial Sector in B{GSI
Source: BGSL 2000, MES June 2002 and MIS June 2006

Domestic Scclor

Nomestic seelor gas comsumplen has been on increase throughout the life of BGRL Over
the last Mive years if has increased at CAGR of 15.3%, Present level of consumption is 1219
BCF per vear or 3341 mudlion cubic leet por day CGas consumption by the domestic sector

under BGST since 1984-83 is given in the Figure 6 300 E.
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Caplive Power

Ciag consumption in the caplive power sector 13 inereasing, During last four years the risc has
been very sharp, 23% CAGR. lnwever the gverall consumption in this <ector is still Tow,

6706 BOF per year or 18 6 MMSCFELY in 2005-06. Figure 6.3.12 shows the prowth trend,
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Figure 6.3.12: Gas Consumption in Captive Power Sector in BGSL
Source, BGSL 2000, MIS June 2002 and MIS fune 2006

CNG Sector

Cas consumption i this sector in BGYSEL aes started in FY2003-04. Theie are 17 CNG filling
stations in the BGSL dranchise arca as on June 2006, Consumpnon i this sceotor is rising fast.
0.535 BCF per vear in VY 2004208 and 1.22 BC1I in FY20035-06,

Tea Estate

BOGSL hasy only one Tea Bstale customer, which consumed 2 million cubic feel of gas in

FY2002-06. Na other (ea parden 15 farcseen in the near future.

633 Sectorwise Growth under JGTDSI.

Fower Sector

There are three power plands, alb of them owned by BPDE. in the franchise arca ol MGTSL
They are Sylhet 20MW. Shahribasar sy turbime {installed capacity 160MW, derated

capacity SOMW)Y and Fenchugom Combuned Cycle (90MWY Historical gas consumption by



the power plants under IGTERSE is preseated in the DNigore 63,13, Gas consumption by
Syihet 20MW and Shahribasr plant tell considerably during 1990 10 1993 due to aging of
these two planls Aler completion of the rehabilitation program of these two plamts and
commussioning of Fenchugon) 9AW plant zas consumption increased considerably, 15 BCF
in 1998, Howcever, first two plants coald not continue to performs up the mark. As a result gas

consumptlion dipped 1o 16 BCI i 2000, Since then ne considerable change has oceurred.
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Figure 6383 Gas Consumption in Power Sector in JOTDSL
Sovrce: JOTTISL 1997, MIS June 2002 and MIS Jume 2008

Fertilizer Sccior

Historical pas consumption in fertilizer sector under JGTTISL 15 given in the Figure 6.3.14.
Natural Gas feniilizer Factory Iimited. set up i 1961 well before the binth of JGERSL, is the
lone customer for ges in ferilizer seetor under this marketing company. Gas consumption 13

fairly constant over the years. 5.3 w0 6 BCEF per year or 12-16.5 MMSCED.
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Indusirial Sectar

Gas consumption in industrial sector in JOTIX8] franchise arca has sivnificantly deereased
over the last decade. Gas and clectricity supply in the Sylhet region is fairly better than other
districts. One Jact has become very cvident here that only supply of utility will not boost the
industrialization Marker accoss. communication, social attitude, are the others taciors w he
taken into account. N takes long time o reach a commaodity o the capital and the port
comparcd (o the contral part of the countey. Gueacral altitude of the people of this area is to
¢arn money by working overseas. Entreprencurship is not that prominent among the people of
this region. Ninety o the 1otal gas in this sector was consumed by two industries i.c. Chhalak
Cement Factory and Sylhet Paper and Pulp Mill. Closure of Sylhet Pulp and Paper MlE n
2002 caused reduction gas in conswuption considerably, 1Hstorical gas eonsumption in the

industinal sector under JGTHS) i shown i the Figure 6.3 15
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Froure 63,15 Gas Consumpnion Industriat Sector in JGTDSI
Sourcer JGITYSLL 1997 MIS June 2002 and MIS June 2006

Commearcial Sectlor

Oas consumption in the commwreial scotor nnder JGITST, i< rather low. For the last five
years gprowth i thes seclor has been virtually absent indicating some sorl of slagnaney or
saturation. During BY2003-06 liscal year consumption in this seetor way onby 0.426 BCH or
.16 MMSCETY. Pigure 63,140 shows the historical gas consumption in commercial sector

under this compan:.
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Figure 6.3, 16: Gas Consumpdion Commercial Sector in JGTIISLL
moures: JOTDSE P97, 5118 June 2002 and MIS func 2006

amestic Scetor

Gas Consumption i steadily inereasing in Jalalabad (ranchise area, Over the last five vear
the average growth in this seetor was 11 7%, Anount of sas used in this sector m the fscal
vear 2005-06 was 5 472 BCE, which 13 equivalent o @ 5 MMSCFD, Fieure 6.3.1 7 shows the

a3 consumption since inception of this company.
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Figure 6.3.17: Gas Consumpiion Domestic Scetor in G ITISE
Source JOTRST 1997, MIS June 2002 and MIS June 2006

Captive Power Scorpr
(ras consumption in thi« sector has aot sees epprecizhle change in the JGTDSI franchise arca
over the years As in the case industey Chattakh Cement Factory. Syleht Pulp and Paper Mill

and the tea gardens are the major consumens m (s scctor, Labirge cement factory has also

started recerving gus for captive power sinee 2005, Onby three capuive power customers, all

)



belong to Satham, are therc other than tea pardens and cement factorics Historical gas

consumplion in caplive power sector ender JGT151. 0 shown in the Figure 6.3.18,
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Fligure 6 3 18: Gas Consumption Captive Power Sector in JGTISL
souree: JGTDSE 1997, MIS Junc 2002 and MIS lune 2006

Tea Eslate

Phere arc 87 customers in this seclor. Gas consumption i this seclor was more or less
unchanged over the last one and a half decade. which i indicative of saturation of the market,
It may be noted that total consumption in tus seetor is very low, about 1.8 RCF per yoar, In
the ‘of [ season. November to Vebruary, the corsumption is almost, Fieure 6.3 19 shows

historical pas consumption in JTDST, arca.
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UNG Sector

Gas consumption in CNG seetar in the greater Sylhet staried in FY2004-05 with early
consumption of 17 MMSCF thar vear, Total 5 UNG stations eonsumed 370 MMSCF 0as in
FY25-06.

6.3.4 Secionwise Growth nrder PGOT.
Power Sector

There are three power plants namely: Baghabari 70 MW of PDB. Baghabarl 100 MW of
Westmont and the Baghaban barge mounted 9% MW. Consumption in these plants increase
from 13.3 BCE in 2001 o 21,2 BCY in 2005 bul there has been a drop in FY2005-06 due
mechamceal problem i Wesimaont power planl. Figuee 6.3.20 shows he historical ARES

consumption ta power sector under PG .
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Fraurc 6.3.20: Gas Consumption Power Seotor in PGCL
Source: WIS Tune 2002 and MIS June 2006

Non Bulk Sectors under PGCL

Domestic scetor consumption is increasing fast As on June there were 19.081 domestic
customers in PGCE arca, In PY2003-00 domestic sector gas consumpbion was {4 490 BCF
and 33 industritl customers consumed 0,323 BCF in the last fscal year. Five captive power
customers canswied (0L177 ROV while one ONG [lling station has just staried operation.
Owverall non-bulk sector gas consumption was only 2.8 MMSCFD in FY2005-06 on AVETALC

and manimum was 4.5 MMSCED This isdicates lukewamm response from the entreprencurs.
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6.3.5  Sectorwise Propartions of Gas Consemption vader Companics

Total 65363 TCE of gas was consumed in the countey as on June 2006, TGTDCL area alone

has consuraed 72% followed by BGFCL that conswmed 19%. 1GTDCL and 1401, accounted

for only 7% and 2% respoctively. This propartion indicates that sives of the distihution

companmes in lerms ol gas consumptions are hichly disproportionate,

In the TGIDCL

franchise area. power scctor keads in the cumulative gas consumption in abl the COMMPARICS

except BOSL where fertilizer is the highes) yas consurming sector under RGS], with 45.4%

share, Power seetor comprises 97.4% gas consumplion in the PGCL franchise arca. Fi gure

b3 21 shows the percentages of gas consumptions under four distribution companias,
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6.4 Sub-Regional Growth Study

Sales center-wise gits consumplion data of the *Litas arca for non-bulk scelors were vollected
where possible Tor the perid of 199441995 1o 2004-05 fiscal vears. For BGSL, data of
Comilta and Chittagony fegions were passible to colleel Suh-regional gas consumption data
fen the nog-hulk seciors are presented in the Appendie AL Table A 11 and Table A1.2.1. Tt
has Been naticed that domestic sector consumplion has been increasing in all regions
treespective of the distribution companics, while there have been large vaniation in the arowth
ol others sectors particularly industirial and captive power seclor, Depending upon the trend
ol growth the sub-remions may be classificd as hi sh growth areas, medivm growth arcas and
low growth arcas. Both growth rate and volume of gas has been taken into consideration
while making such classification. Nature and causes of growth in the high and medium
geowth areas have been discussed into preater dedail in the followmye sub-seetions. At the end
of this section information on communication, land price and number of industrial growlh

Tate et are given in the Table 6.4, 1.

Table 6.4.1: Genersl Information on Zones

| Zones | Distanee :Fikc_jdu:_-bf_l'lzﬁhﬁx}i_] Tand Price | No.of Indusirial
From Road | Ruil | River | 008 Thiper | Industry | Growth rate
Dhaka, Decimal 2000005 (%)
A
Narayangan] | 25 oY [ 30020 326 1)
Tongi [0 iv__ v 1y [eouion ]33 N
[Somargoan |30 |7 Ty 1V 2000 239 I
Coydevpur |35 T T T 30030 275 20 -
(Sevar T T35 T T TG shon T 259 2
Narsind 45 |G (o v 30040 157 22
Valuka — 140 T [ KT [ 15020 [ 61
Tunzail i . N N 108-30 28 22
Vaiab {84 | v v | idom T 15 ]
Ashuganj 4 N N :,.' 120-30) - 0
B.Baria [ 114 Vv iy 15050 9 5
Mymensivg 193V T VT e e e
Manikeanj 80 | [X | |126306° s |3 T
Munshiganj [60° |7 'K F 120060 T7 E
[
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6.4.1 High Growing Areas

Tovdevpur, Savar, Sonargoan, Tongi, Valuka, Dhaka metropohtan area under TGTDCL may
be classified as the high prowing areas i the non-bulk sectors. Al of them except Dhaka
Meiropolitan agea having growth rates above 13%, Dhaka has been included 1n this group
spite of 12% growth because of its volume of consumption. Hizh prowing areas arc marked

in yvellow on the franchise area map of TGTDCL as in Fipnre 6.4.1.

Joydevpur

Over the last five years Joydevpur has experienced an average growth of 39% per vear where
setor wise growths arc: indusiry-20%, caplive power-85%%, commeicial-15% and domestic-
37%. High plain lands at relativity low cost along with good commumcation with capital are
the main attraclions for lhe investors to be interested in this area. It is linked with the Dhaka
city by hoth road and ruilway Allhough land phone conmections are not easily available,
telecommmunication is no more a problem 1n recent vears because moinle phone has mitigated
this problem o a great extent. Introduction of corporate customer system by the mohile
phone compaties has been very useiul for the g industnes Kmtlng, dveing, garments,
composite textile-garment factories are the major conswmers of gas in the industrial seclor as
well as caplive power sector in this arez. There are some ceramic industries in this area and
due to their Nourishing business they are opening new units. One prospective investor bas
apptied for gas comnection for a pew ceramic industry. Major frmction of the industrial
customers gensrales electricity for their own use by gas engine driven generator. Due to
favourable environment, there have been migrations of industries from Dhaka ¢ity to this area
and 1t 35 expected that this drend »all continue. Agnculiural crop production used to be the
mzin oecupaloen of the people of this locahty, Indusines are being set up on the agricultira
land, In FY2004-05 average daily consumphien was 54 MMSCFD that may reach 170
MMSCFD by FY2000-10,

Navar

Sevar repion hes marked tremendous growth 1n zas consumpiion, 23% over the last five
years. Sector wise growth rates are: captive power-74%, induslry-16%, domestic-15% and
comumercial-8%. Several factors such ug its Jocation, avalability of land at lower price,
communication, availability of lubour, market aceess are the main reasons behind the high

growth of various industries Kniting, dyeing, sweater facloncs, composile garment factories
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are the major consumers in the industnal sector in thts area, There are some ceramic
ndustries tog. Garments industries use gas for the boiler to generate steam for ironing cloths
and for generating power to run machines owing 1o unrelisble grid power. Land 15 much
cheaper than in the city. Penple can get to the capital within an hour from the work ptece.,
Evacuation of products b‘, road can be done very casily. Fixed phones are available although
s very difficelt to get a new phone connection. The area 15 under the coverage of mobile
phone opcrators and mobile phone hay greatly eased lhe telecommumnications as elsewhere
Agnicultural activities used to be the fraditional occupation of the people 1n this area but it is
being rapidly replaced by indusmal and commereial activities. In FY2004-05 average daily

consumpiion was 18 MMSCFD. Il may reach 66 MMSCFD in FY 20048-2010,

Sonargean

sonargoan has expenenced overall growth of 15% over the last five years when the sector
wise growths were mdustry-11%, captive power-20%, commercial-10% and domestic-11%.
Sonargean, DRandar, Rupgonj, Arihazar thanas of Narayanganj district and Gazaria of
Mumshiganj is under the jurisdiction of Sonargoan sales zone. Texnle, kmitting, dyeing,
cement factory, paper mill, amomantc salt indusines arve the large industries in this area. Most
of the targe mdustnes are in Sonargoan upzilla while small industries are prowing 1n Bandar
upziila. This area used to be [ow land hut the Taraho to Dawoodkand: dam has inereased the
value of lhes area. Basy conmununication with Dabka, Chiftazong and the othor part of the
country has been the mamn reason for rapid industrialisation of this area, Linlike Joydevpur
and Savar, Tongl and Metropolitan area Soanrgean arca docs not suffer from low gas
pressure. Telephone connection 19 still remaing very difitcult to get. This area is still under
the Narayanganj Telephone exchange However, like other areas, mobile phone conpanies
kave successfully served the lelecommunication needs. A digital telephone exchanpe is going
to be sel up in Rupganj, which might ease the fixed phure crisis, Land is still much cheaper
than Narayangan) area. Intensive farming is still the main occupation of the rural people.

Sudden price hike of the land changed the formne of many in this area.

In FY2004-05 averase datly consumption was 37 MAMSCFD that may reach 68 MMSCFD in
FY2009-2010.
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Marayanganj

Narayanganj has been a business centre for centuries. Inland river port, road and rail link with
the other parl of the country have also aliracted investors 1o sel up various industries in this
region, Overall growth in gas consnmption 1n Narayanganj is 16% while scctor wise erowths
arc: induslry-10%, captive power-23%, commercial-21% and domestic-24%. Knitting,
dyeing, swester factories, composite ganmmemt factories are the major consumers in the
industrial sector in this area. There are some lime and re-rolling steel industries in
Narayanganj as well. Telephone coverage is good and is comparatively easy get a new phone
connection. Induvstry and trading are the main cconomic aclivity of the people of
Narayanganj 1t may be noted here that thefi of gas in the name of system loss is very high in
this region. In FY2004-05 average daily consumphion was 55 MMSCED thal may rcach 81
MMSCFD in FY2009-10.

Yaluka

Until very recent times Valuka hardly had any industial activity., After the natural gas
network extension to this area, it has dmwn much allention of the entrepreneurs. Dhaka-
Mymensingh road has made the communication faster with the capital city. Cheap land and
labour are also other attractions of the area. Over the last five years growth was 36% when
industrial, captive power and domeshes scclors grew al the rates of 61%, 32% and 26%
respectively. Now it can be termed as the potential prowth centre for industry. Intensive
cropping used 1o be traditional occupation of people of Yaluka. Fishery and poultry have
emerged as popular economic activity of the local people. In FY20(4-05 average daily
consumpiion was 8.7 MMSCFD 1l may reach 22 MMSCFD in FY2009-110,

Marsingdi

Overall growth in gas consumplion in Narsingdi was 26% over the last five years where
industrial, captive power and domestic sectors have grown at the rates of 22 and 40% and
31% respectively, Textiles, dyeing, knitting, spinming, pharmaceuticals are dominant
indusiries in this town and in its suburb. In FY2004-05 average daily consumplion was 15

MMSCFD which may reach 40 MMSCFD by FY2009-10.
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Tangail

Gas detnand 1n Tangail is also growing fasl, al an average rale of 399 over the last five yvears.
sectonwise growlhs during this penod were: Industal-22%, captive power-60%, domestic-
17% and commercial-3%. Spinning, dyeing, textile and pharmaceutical are the dominants
industries in Tangail. In FY2{04-05 average daily consumption was 7.7 MMSCFD that may
rse to L8.5 MMSCFD in FY2009-10.

Dhaka Metropolitan Area

Dhaka is not only the capital city of the country but 2lso the cenme of all administrative,
cotnmercial and industrial activities. Gas consumption in non-bulk sectors in Dhaka
melropolitan area used (o constitute the major pormion of TGTDCL's non-bulk sales until
FY1998-99, Since then dominance of Dhaka 18 gradually declining due 10 expansion of
regional load centers. Presently it shares arcund 33% of TGTDCL's non-bulk consumption.
Although the costs of land and floor space are getting increasingly expensive, gas
consumption in the indusirial, commereial and caplive power seclor 18 consistently on the
rise. Over all growth in the non-bulk sector in the metropolitan area is 12% which quite high
given the total volame. Industrial and captive power sector growths are 9% and 39%
respectively while CWG has shown a tremendous increase over the last three years-165%.
Domestic sector still maintains the growth rate of 1(1%. According to Real Estate & Housing
Aszociation of Bangladesh (RECHAB) at the present Dhaka city needs 60,000 new housing
units euch year while REHAB miember can supply 5,000 to 6,000 unils per annum, They
have estimated 10% growth per anm:m ol their business for the next couple of years. In
FY2004-05 average consumnption was 126 MMSCED, is likely to dse up o 175 MMSCED
by FY2009-10.
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Figure: 6.4.1: High Growth Arcas under TGTDCL
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6.4.2 Mediam Growing Areas

BGSL has cxperienced medmm pace srowth i non-bulk sectors i Chittapong region
industrial and captive sceior growths were 7 and 8% respectively. Comilla region has urown
faster than Chittagong, Howcver, total volume is much higher in Chitlagone reeion than

Comilla

6.4.3 Low Growing Arcas

Mymensingh, Kishoreganj, Netrokana, Sherpur. Jamalpur Vairab. Brahmanbaria sre the arcas
under TGTICL. where growth has been mmimal over last en vears, Till 2003-06 thre has
beent no indusidial or caplive power connection in Kishorcgani. Netrokaona, lamalpur,
Sherpur Mymensingh had six units, atl of them {vad and bakery, It has been known that one
hnitting industry 13 being sel up at Slumbugon in Mymensingh, All utilities are available in
Mymensingh. Communicaiion by Ruil. read and wiaterways are available, Lack of
entreprencurship and attraction of people iowards capilal might be the only reasen behind Lhe
fow indusirial arowth in Mymeasinph, Biahmanbaria has 9 small industrial units conststing
ol silicates, soap. aluminum cte. fow the las couple of vears, BGFCL's office is the orly
caplive power customer in B Raria.. Vairh s very much similar to B baria. Even Ashuganj
oocs ned have any inefustrial customer for 2as. There has been hardly any industrial seotor 2as

CORSUMpPTIaN,

Cntire FGOSLL franchise has shown very fow growth over the years, even nogative growwth n

TeCENT wedl s,

owill be premature to make any firm remark on PGCLL areq, Huwever. over the last six vears
nen-bulk consumption has been sery low which might be considered as a precursor to future

low growdth,

6.5 TIndustry Categorywise Gay Consumptions

Bath in the industrial and captive POWEr sectors garments, textile. spinning and kniRing arc
the leading consumers which consume 63% of industrial and 43 2% of captive power seetor
gas of counkrywide consumptions in Lthese twa sectors. Sieel {mainly re-rofling and molding

10 somc exent) occupics the sceond posilion in the countrywide industrial scctor pas

70



consumption with 9.6% share, Ceramic, chemical. phammaceuticals paper, packaging food

and beverage are the other types of industries whoese contributions are worth mentioning,
0.5.1.  iIndostry Categorywise Gas Consumptien onder TGTDCL

(arments, textiles, spinning and knitting 2s a group accounts for 68% of industrial, and 76%
ol captive power sector gas consumption in the TGTDCL franchise area. Stee] {(mainly re-
rolling and molding} consumes B%4; coramic, chemical each shares 3.3% of the industrial 2as
consumption of this company. Paper, packaging share 6.3% while ceramic shares 2 4% of
captive power scctor gas. No other type of industry exceeds 1% as an individual group in the
captive pawer seclor Industry categorywise comsumption in industrial and captive power

sector undar TGUTICL 15 presented 1n Table 6.5.1 and 'l'able 6.5.2.
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Tahle 6.5.1: Indusiry Categorywise Gas Consempting, Industriat Scetor, TGTDCL
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Table 6.5.2: Tndustry Categorvwise Gas Consumpiton, Captive Power, TGTDCL
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6.3.2.  Industry Categorywise Gas Consumption under BGSL

in the BGSL area thongh total industrial sector consumiption 35 much lower than that of

FGTDCLL,

Pattere of mdustrivs vre more or lees same  Ganments, textiles, spinning and




knitting as o group rctain dominance in the industrial and the captive power seclors of BGSL
ted, but to Jesser degree than "I GTDCLL wrea. Garments, textiles, spinning and knitting as 2
group aecounts for the 36% ol indusiriaf <ector gas consumption followed by steel with 16%
consumption.  Garments, lextiles, spinning and knitting as a group consume 26% and steel
does the 153% of the captive power scelor consumption. Industrywise gas consumption undor

BGSIL is presented in Table 6.5 3 and Table 6.5.4.

Table 6.5.3: [ndustry Catergoywise Gas Consumption, Industrial Sector, BGSL
(as in MMSCM
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Source; Marketing Division, BGSL
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Table .

54 :

Indusirywise Gas Consumption, Capinve-Powner, RGSI,

Coan in WIMSIIN
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6.3.3

Indusiry Categorywise Gas Consumption under JGTDSL

Gas consumption by the both i the industrial and captive power sectors 15 highly dominated

by the two cement factorivs, Chaitak Cement Factory and [afurge Cement HCLOTy consume

ahout 89% of wial industrial szcter consumption, and they consume above 30% of the

captive pawer sector consumplion. One thing 15 gas panments, testile and dveing laclories,

However there are three spinning aulls owned by Saiham Groups at Shazibazar. Industry

cateQurywise gis consumption s ndustrial scetor and caplive power sector from FY FO90-40

10 FY2004-03 i given in the Table 6.5 5 and Vable 6.3.6.
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Tahle &.53

JGTDSL

: Indostry Cafergorywise Gas Consumpticn, Industrial Sector,

fins in MMECM
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Table 6.5.6 : Industry Categorvwise Gus Consumption, Captive Power Sector,

JGTDSL
Tope [ v 9900 © Py o0l | Fyol02 | FYa203 | FY (34 FY 04-03
Ny Il v Ny N v N v [ v
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Source: Marketing Dmsmn .]'f_rTn“ﬂ

0.5.4

Industey Categorvwise Gas Consumption under PGEL

Tahle §.5.7 and Table 6.3.% show industry catcgorywise gas consumplion under PGCIL in

industrial and captive power sectors, ‘Tolal consumption is very low. Given the age of the

company. it would be premature to make any comment about the pace of growih in these two

sectors under (his company. Howewer, fepes of indostrics are more diversiDed than those

under JC 1251 .

Table 6.5.7:

Industry Categary wise Gas Consumption, Industrial Scetor, PGCL

Laax in MMESCM
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Table 6.5.7; Indusiry Categorywise Gas Consnmption, Industrial Sector, PGCL

Type i _FY 5900 | FYoo-0l | FY (102 | FY02-03 FY 0304 | FY 04-05
N v [N v [Nl v |N V N|] v [N v
Food 3 0454] 4| 0345 4| 0413
Bakery | 1| 0440 | 2| 017
Sakt L0665 | 1] 0063 | 1| 0065 1 075 1| 00695 1| 0083
Cithers 2 G315 2| 13| 2 1.04
1otal i Tl 0725 8] 2106 | 14| 3555} 17| 6.6%7 | 20| g2.068

Table 6.5, 8: Industry Categorywive Gas Consumption, Captive Power Sector, PGCL

£as in MMECM
Type Fv 5200 | FY 0Q-01 | FYy 0102 | FY 0203 | FY 03-04 Fy 0405

NIV NI v INJ v [NT v IN| Vv [N ¥

Spinning |

Textile P hpen . odcpoppones] S L | A AT =] | §1 40122
Cement 100337 1081 11 oo | 10006 1 0.558
Pharmaceutical i 1] 0099
Total 0| o|1|03e7|1]|0881) 1| 0091 | 2 | 0006 3 0.779

Sourcs: Marketing Division, PGCL

6.6  Sysiem Loss

System L.oss also called Unaccounted for (Gas (UTG) of gas transmission and distribution
system 18 the difference between the net purchese or throughput and the total sales.
Theoretically there should not be any significant loss of gas in transmission apart from
accidental loss which happens in rare occasions. However, the inherent nature of *no two
meter give identical readings’ leaves scope of dissimilanty between the input and output of
any transmission system. In Bangladesh trapsmission company has been exempted from
system loss; {ransmissien loss s distributed among the distnbution companies in pro i
basis. System logs in a gas transmission and distribution may arise out ol two prineipal
sources: (a) technical or operational factors and (b) various non-technical sources. Much of
ihe techmical or aperational losses are inevitable and the level of the same depends on such
things as conditions of physical facilities, methods of operation, quality of gas handled, skill
of operating people chmatic/environmenta! condutions and so forth. On the other hand nen
technical loss 18 the theft or pilferape of gas by customers, very often in commivance with
company empioyees, through illegal means jneluding bat not limited to iltegal connections,
meter by passing, meter tampering, regulator tampering, under billmg by suppressad meter
reading. It has been gencrally observed that smaller companies have been able to keep the
sysiem loss bridled better than the larger ones. Since bulk sectors i.e. power and fertilizer are
ot liable to system loss, non-bulk sectors are contributors 1o the system loss. Company wise

system loss history is shown in the {ollowing subsections.
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6.6.1 System Loss in TGETDCL

System loss in TGTDCL. rose 0 an tarming level. 7.57% in 2004-05 and dropped 6.5% in
2003-06. Unal 1980 system loss was sery low even negative 1 e, overall gam, Criminalisation
started during eightics. Fron below 1% in 1980 syxiem toss pumped 0 3.07% in 1985 and 10
B.40% in 1990, Steepest risc ook place during the peried of 199798 10 2000-01 and reached
maximum rativ % 56% in 2001. Aithough in the subsequent years the rise has been somewhat

stalted, vet it can not be secn as a sign of cure.

Historicul system loss in volume 18 shown in Figure 6.6.1. In the TGTDCL system wotal
system Jows since inception is 302,18 BCF which 15 worth Tk.29.373 million in present day
weighted average gas price and  as 4 volume higher than gas helds like Beanibarar,

Narsingdi, Meehna cle.
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Fraure 6.6.0: System Loss in VGTRCL
Sowrce: Asad 2006 and MIS fune 2006

6.6.2  Svstem Loss in BGSLL

system loss in BGSL arca has cemained relatively low in compared to that of TGTHOL. I
was the worst in 2002 when reached 3.3%. In 2005 system logs in BGSL was {,97%

Historical system loss ander BGSL s shown in the Figure 6.6.2.
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lioure 6.6.2: Svstom Loss in BGSL
Source: BGSL 2000, MIS June 2002 and MIS June 2006

0.6.3 System loss in JGTDSL

System Lows 1o JGTDSL arca has been very low,
6.6.4 System 1.oss in PGCI.

Lintil now gas consumpiion in the non-bulk sectors is very low, Svatem loss in PGCL area is

aleo very low

6.7 lLoad Curves
0.7.1  Daily Load Cuorve

Gas consumption gencrally remains high from 9:000 am {0 10 pm. During a 24 hour period
two peaks are scen, ene from 10:00 am to 03:00 pm and other from 06:00 to 11:00 pm.
Consumption starls fablling at | 100 pm the tend continues till carly morning when i starts
rising again  Fvening peak could be much more prominent had the power sector performed
salisfactorily and gas supply was adequale. Figure 6 7.1 shows gas consumption Load Curve
for 7 June 2006, On that day total consumption during 24 hours (from 08:00 hours on 7-6-
2006 1o 0800 howrs on 8-6-2006) was 1.540 MMSCF. Maximuem consumption took place at
12:00 howrs ar a rate of L6627 MMSCFELY while the minimum was 1407 MMSCEFD (3 06
howrs on §-6-2006. Maximum consumplion was 16% higher than the minimum consumgption,

Maximum consumption couid be even kigher had there becn no supply constraint,
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Figure 6 7.1: Daily Load Curve

6.7.2 Monthly Load Curve

A look at the monthly consumption corve presented in the Figure 6.7.2 shows that on Friday
(weekend), gas consumplion 1s much less than nommal week days. This difference is the in

order of 150 to 200 MMSCFD at present.
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Figure 6.7.2: hlonthly Load Curve (May 2006)
Source: Daily Report, Patrobangla

6.7.3 Scasonal Load Yariation:

Varation of daily consumption over the vear is not clearly noticeable, It is due to two

reasons. Firstly, lhe wealher in Bangladesh is not extreme thus variation in temperature 18 not
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that prominent. Secondly, capacity consiraints ol pas and power sectors are alsa responsible
for this phenomenen. During summer ang Irrigation scason consumption could be higher if
both power and gas scctor were healthy in terms of production. The gas supply constraint or
farllure 10 adequate electricity production kept the consumption level low slashing the peak
demand perind. Scasonal variation in the 245 consumption in FY20035-06 is presented in the
Figure 6 7.3, Jt may be mentioned that the consumprion in the domestic scctor (not measured)
inerewses duc water heating for hot bath, Bud it does, not affect overal| consumption due to

savings from the electricity because fans and air coolers are not nceded during winter,
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'CHAPTER 7
GAS DEMAND FORECAST FY2006-25

7.0 Introduction

In this chapter sectorwise gas demand forceasts For five distribution compamies and for the
wholc country for the period of FY2005-06 to FY 2024-25 have been made in three scenarios
viz, Base Case, High Case und Low Case. Results of the projections have been present in
euhier groph or Tables, Power and fertslizer wectors gas demand are presented first followed
by the non-bulk seetor demands. Assamptions and procedures of lhe projections are

described briefly i the relevent sections.

7.1 Power Sector Gas Demand Forecast

7.1.1 Introductinn

About 85% of the power generation in Bangladesh is gas based, 10% is imporred oil based
while only 3% is hydro-glecirical power. Power has been the single largest scetor that
consumes aroond 42% of the country’s natural gas today, Therefore, it is evident that much
of the developmcm activities in the gas sector will he dictated by the gas demand i the
power sector. This necessitates thomugh understanding of the power sector before zny

[urecast on the fucl reguirement is made.

Although per capita clectrieity consumption in Bangladesh is sising at around 8% per 2nnum.
it 15 sull about 138 KWh in FY2004-05, which 15 very low even in the rugional standard.
[ndia, Pakistan and Srilanka have 2.5 0 4 time's higher per capita electricity consumption. It
ts worthwhile to mention that government of Bangladesh has declared its vision to *Supply
Clectricity to All by the Year 2020°. Tn order to achieve this ambitious goal much has to be
done in the power sector. Since the power sector 18 exceedingly dependent on the gas sector
for fuel, the planners in the gas scetor must be famaliar with the dreams and realities of the

power sector of the country to cnable them matching those.

In this section the electrical encegy demand projection based on the historical consumption
and fumere GDP growth projections has been described briefly Gas distribulion colpany

wise gas demand in the power sector has besn deterrmined on the basis of projected energy



demand scenanos in the country, Besides, a short term realistic gas demand proiection, based

on the past expericnce and sialus of the power generation projects, has been made

7.1.2  Historical Electricity Sales, Consumption and Peak Generation

Electricity demand has been consistently growing at a rclauvely high rate. However,
pencration resources have been contnuously inadequeate to supply this inereased load. As a
result, every year mn the last decade there has been some level of recorded capacity and

comesponding energy shorrage.

Table 7.} 1 presents electricity balance overview for the entire 1terconnected power system,
[t shows the cuslomer class-wise sales as well as losses. Total sales figures for cach unlity are
caleulated by adding sales to cach customer class Domestic and industrial enstomers account
for the approximately equal share of the electricity followed by the commercial customers.
Agricultural customer ranks the fourth, A large chunk of electrical energy 15 lost in the form
of distibution and transmission loss. Average distribution losses show sigmficant
improvemnent (loss redvetion) coming down frem 3080 a decade ago o around 18.3% in

2005-06 Transmission losses also show steady reduction over time.

Tahle 7.1.1 Historical Sales and Corsumption Data

Year Salee by Cuctomer Class Total Dist. | Import | Trars | Wet Gen

{TWh) Sales Toss | (GWh} | Losz | (GWH)
(AW | (s (%)
Fes | Apn | Com | Ind thers

Q524 | 2315 | 2657 ) A5E3 ) 2BEL | 1950 | gi4R 4 kly 7R 4.7 Q221.1

0483 | 20634 | 4341 | 5059 | 365% | 2093 | 69347 RER Br47.1 4. 101663

95-04 | ZGET. | 3832 | Spd g 293 ) 2249 | T4540 282 | 03755 4.2 104329

96-47 | 3208, | 3258 | 5859 | 3477 | 223, | 7saL7 | 274 |Tl07i2l ] 42 | 11429

0795 | 3350. [ 304E | G143 | 3690. | 225.6 | 83824 | 278 | 11657.0 | 44 | 121542
03-0% | 3962 [ 427.9 | 66E 7 | 4010, | 2245 | 53047 | 28.4 | 120919 | 47 | 13637.7
90.00 | 4G22, | 3517 | 7EL.3 | 4757 [ 2203 | 100628 | 280 | 140116 | 49 | 147391
00-0% | 4504, | 482 | 787.9 | 5311 | 232.0 | |13085 | 267 | 155648 | 42 | 162542
01-02 | 5510 [ 4543 | 8764 | 5324, | 261.2 | 125350 | 253 | 167604 | 38 | 174448
02-03 | 6036, | 474.6 | 1018 | G0S4. | 287.7 | 138769 | 21.7 | 177240 | 38 | 184221
0304 | #3593, ] 506.0 | 1150, | 6681 | 2053 | 153324 | 20.8 | 1936L% | 3.8 | 20062
04-05 | 7226 | g57 | 1239, | T282, | 3340 | 166987 | 209 | 204351 | 3.3 | 214082
035-06 | 7495, [ €386 | 1255 | 7353. | 3464 | 17319.4 | 183 | 221874 | 35 | 220920

Sources PSMP 2003 and Power Cell
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Tzble 7.1.2 shows hislorical net peak load values for the. 1994-2006 periods. Increase in peak
goncration capacity 15 very slow although the vast majority of people does not access to the
gnid power. IHowever, connected load is refentlessly increasing causing incremental [oad

shedding across the couvnlry.

Table 7.1.2 Net Peali Load

¥ car Mdavimum Generation
MW
1994 1875
1995 1970
1996 2087
1997 2114
199% 2136
1159 2440
20000 2665
201 033
2002 3248
2003 3458
| 2004 3032
205 34671
2006 IRz

Source: Power Cell
7.1.4 Distribution of Load by Region

For power system development analysis, Bangladesh is divided into five geographical
regions: Cenlral, Northern, Southen, Western and preater Dhaka region. Ceniral region
covers Sylhet division, Grearer Mymenaingh, Greater Faridpur and Tangail districts. Rajshahi
division constitutes the Northern Region. Khulna and Barisal divisions arc included in
Weslern region wliule Chittagong divion excluding Brahmaobaria {5 in the Southern region.
Dhaka region covers Dhaka, Gazipur, Narsingdt, Munshiganj, Manikganj and Brahmanbaria
districts, For future transmission and distribution planning and development, 1t is important to

accurately estimate load growth for each region. This analysis is summarized in Table 7.1.3
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Table7.1.3

Historical Electricity Requirements by Region and Distribution Factors -

Imported  Energy (GWhH)

Region 996 | 1987 | 1438 J 1999 T 2000 [ 2001 | 2002 | 2002 2004
Cantral a1 0a a1 1121 1172 1280 1404 1519 3542
Narthern 1369 119z 147 1835 17249 1957 2044 2136 2417
Southern 2214 2170 232 2586 26802 3168 349 BT 3919
Western 1315 1327 1434 1632 1746 1898 2023 2121 2306
Dhaka 4554 4363 5419 55t B504 7241 7846 B350 7074
[Total 3B 0780 MIB4T 1304 13082 imand R0 1FT4 105g

Ragion Distribution By Raglon (%)

Cantral 88% Bt 3 4% B85 B 4% & gtL B.4% BE% 18 8%
Narthem 1% 12 IZEW 12E%W iZ4% 1ZB% 12 2% 1249 175E
Southern Nd% 202 3% EDE% AM1% 204% 205% 204% o
Wostern 2% i23% 121% 125% 128 123%  121%% 120%  11.99
Dhaka SIEW dB% 4B S4BT 466%  4B6Y 468% 4T0% RS
Total 10005 0000 0G0 000% 000 10D 0% 1000% w000 100 0%

Source: PSMIE 205

Table 7 1.3 clearly shows minimal vanalions in distribulion ratios over time. One anomaly is

the 2004, when larpe portion of the REB load was transferred to Central regon significantly
alteting distribution factors for these nwo regions (2SMP 2005).

7.1.5 Historical GDP Data

GDP vweas historically used as the best proxy to link electricity demand with economic activity

tn many developing counties. For many countries and over lang periods of time, the overall

clectrictty demand 1s closely linked to the growth in GDP,

During the last 10 years Bangladesh economy has gained pace and GDP grew at 7 consistent

rate Of course, increased economic activities, reflected in the GDP growth, arc the key driver

behind the increase in the electricity demand. Historical GDP valucs are presented in Table

7.1.4. Compound average GDP prowth over the lest 11 vears {1994-2004 period) was 5.1%.

This compares with the average electricity consumption growth of 8.1% over lhe same period
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Tabic 7.1.4: Historical GDP and Growth Rates {in constant 1995-96 Taka )

GDP
Fiscali GDP Growth
Year {million Taka} (%)
1994 1,515,139
13495 1,580 782 4.83%
1448 1,663,240 4.62% .
1997 1,752,847 5.39% '
1894 1,844 478 5.23%
1995 1,934,291 4.B7%
2000 2048278 584%
2007 2,157,353 S5.27%
2002 2,252,608 4.425%
2003 2,371,008 5 26%
2004 2,501,813 5 52%

Source: PSMP 2005

7.1.6 GDP Growth Forecast

In order to be able to use GDP as an input for future load forccasting, PSMP 2003 developed
forecast for growth rates for the entre planming period, for the three dilferent growth
scenanos. Inoall seenarios continued robust growlh in Bangladesh’s economy has been
assumed (PSMFP 2003} As the economy grows larger cconomic growth is more difficult to
sustamn. Thereforce the growth rles are higher in the early vears than in the later vears. The
Bage Case assumes initial growth over the period 2003-15 slightly lugher than the 1994-04
compound average growth rates. From 2016-25 the growth rates are slightly below the 1994-
(4 rates. Low Case rates averages about 0.7 percentape point lower than the base case. For
the High Casc uses curreni GOB furecast GDP growth rates that aversge about 2.7

percentage points higher than Base casc.

Table 7.1.5 presemts GDT' forecast used in energy forecast by PSMP 2005. Basc Case stans
with the ADB forecasted growth rates Tor Bangladesh for the 2005 and 2006 of 5.3 and 6%.
Gowg forward, PSMP consullants assumed conlinued growth ol 6% for the first 5 years then
gradually declining by 0 3% of the each 5 year period as the economy expuands ending with

the 4 3% growth rate for the last 5 year period 2021-25.

For the High Caze the PSMP used a more oplimistic initial growth rate of 6.5% for FY2004-
(3. The rate increases steadily lo 9% 1 2015 than falls steadily to 794 by 2025,
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For the Low Case, 1t starred with 2 growih rate for slightly lowser than historical growih rate

for 1994-04. Growth drops to 4 3% for the neat ten years, then to 4.5% for the final year

pericd.

Table 7.1.5: GDF Prejections and Growth HRates

{Constant 19495-96 Taka)

Fiseal Base Case High Case Low Case
Year GDP Growth GDP Growth | GDP | Growth
(Million Rate {Million Rate (Mitlion Rate
Taka) %) Taka) (%) Taka} (%)
203 2,634,509 33 2,664,431 f.3 2,634,409 5.3
20106 2,792,474 6.0 2,830.94] 740 2,766,129 1 50
2007 3,960,022 60 3,050,507 740 2,904,436 50
2008 | 3,137,623 60 3,264,043 7.0 3,049,658 5.0
2000 | 3325881 8.0 3.508,546 73 3,202,141 5.0
2000 3525434 6.0 3,780,553 8.0 3,362,248 3.0
2001 3,719,332 55 4,092,713 810 3,513,549 4.5
2012 3,925,896 3.5 4,440,594 3.5 3.671,658 4.5
2013 4,139,710 3.5 4,818,050 §3 3,836,883 4.5
2014 4,307,394 35 5227584 8.5 4,009,343 4.5
2013 4,607,601 35 3,698,066 .0 4,189,972 4.5
2016 4,837,981 5.0 6,210.892 8.0 4,378,511 4.5
2017 5,079,880 50 6,738,818 8.3 4,575,554 3.3
2018 5333874 5.0 7311618 8.5 4,781,454 4.5
2019 5,600,567 5.0 7.933,103 6.3 4,996,620 | 45
2020 5,880.596 5.4 8,567,754 §.0 5,221,468 4.5
032t 61452232 4.5 5,253,174 RQ 5430326 4.0
2022 642,758 4.3 0503 AR Ka 5,647,540 4.0
2023 6,710,737 4.3 10,742,935 1.5 5873441 4.0
2024 7012,720 4.5 11,348,655 1.3 6,108,379 4.0
2023 7,328,292 4.3 12,357,061 70 6,352,714 4.0
Averape 5.2% B.0% 4.3%

7.1.7 Regression Analysis

(Goa) of the part of the analysls was 1o find historical correlation between GDP and electricity

contsumption, First exponential growih numbers were converled to linear valwes using the
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natuzal logarithm of the original numbers (Tables 7.1 1 and 7.1.4 indicate that both GDP and
load increase exponentially over lime). Values were presented on Fipure 7.1.1, which
utdicated strong correlation. Excel regression analvsis package was used to conduct full
reprezsion analyss (PSMP 2005} Results further confirmed very high regression statistic

value with the foliowing kev indicators.

R = 0.995 and Standard Errov = 0.018
7.1.8 Energy Forecasting

As the result of Lhe regression analysis, the regression formulda that links (GDP values wilh
electricity pencrahion was derived in the following for which 15 very similar to the equation

2 & as described in Chapter -2:
Ln (Generation (n) =- 12.27¢ + [.5065 L GDP (1)
Where n = fiscal year

Using these resulls forecasting future genaration was procecded using the estimated GDP

valuezs of Table 7 1.5
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Figure 7.1.1: Historical GDF and Generation Correlation Graph
7.1.%  Daily Load Curve

Tigure-7.1.2 shows a 1ypical load curve of a sammer day.  Electncity load mn the early

morning is minimum when alt night lighting 1s wmed off and people are yet to start the day
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activines, Then it slowly staris to pck up. From 10a m to Gp.m it remains more or less
sicady. In the evening afler sunset 1t jumps up to the peak and remain very high until Tip.m.
Aller mud night 1t again continues fall till moming. It i3 evident from the Figure that the
difference bebween the maximum and minimum load is very high, maximum load is as much
as 1.46 umes the mirmnmum load. This agh swing in the power load makes il very difficull 10

maintain uninlerropted 2as supply wilh limiled infrastrocmires.
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Figure 7.1 2 Daily Load Curve of Power (Date: 07-06-20046)
Source: Power Grid Company of Bangladesh

7.1.11 Peak Demand Ferecasting

To forccast the peak load a projection for load factor was made first using the historical

generation and peak load. Load factor 15 caleulated using the following formula (PSMP2005)

Load Factor = Energy (MWhY((Pcak Demand (MW *Time (Hours))

Where Time (Howrs) for our annual analysis cguals 8780 hours. Histomeal values were
graphically presented in Figure 7.1.3. Neat a trend line was added that extended 20 years in
the future. This analysis provided likely scenario how load factor would on the average
change during the forecasting period. Since load factor did not change much during the last

10 years, trend line shows flat curve wilh just the shight inereass over time.
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Figure 7 1.3: Lozed Facter Analysis
Source: PSMP 2005

Projected peak demand 15 forecasted using the energy forecast and future load factor
projecoon rearranging the carlicr formula into:

Peak Load (MW) = Energy (MWh)/{Load Factor*Tune (Hours))

7.1.12  Forccasting Resulis

Using rezression formulas described in section 7.1.3. and formuia for peak load in the
section 7.1.9 electnicily load forecast was developed. Table 7 1.6 inchrdes Net Genezration
and Net Peak Load forecasts corresponding to the three GDP growth scenarios. Load factor
projection is the result of trending analysis, gradually increasing from 58.2% to 39.2% over

the entire planning period.




Tahle 7.1.6 Net Generation and Net Peak Load Forecasts

fiscal Base Case High Case ! Low Case Load
Yeur Fen. Poak Cien. Peak Gen. Peak | Factor
(GWh} | (MW | ({GWh) | (MW} |({GWh) | (MW
20051 21,881 4,292 22257 | 4366 | 21481 47292 38.2%
2006 [ 23 BERE| 4683 24646 | 4834 | 23,349 4,619 | 38.2%
207 | 26,080 5107 27250 | 5344 25343 | 4,983 58.3%
2008 | 38473 | 5373 30218 | 5917 | 27,279 | 5,341 58.3%
2000 | 31083 6074 33,697 | 6,587 | 29359 3,739 | 58 4%
20100 33,937 | 6634 ATH39 | 7396 | 31,998 a.177 58 44
2011 | 36,788 | 7179 | 42.49}) B.292 | 33,765 | 6,389 | 38 5%
20124 30878 T7R2 45,047 | 9376 | 36080 | 7,040 | 38.5%
2013 [ 432281 8421 54,330 | 100584 ) 38553 | 7510 | 5R.6Y;
014 | 46830 U178 61,435 | 11,5687| 41,197 | R.025 58.6%
2015 50,793 | 9.87% 69,9252 | 13604 | 44021 8,561 58 7%
20161 54,669 | 10.632 | 79650 | 15,490 | 47,039 0148 | 38.7%
2007 | 58,5391 11,423 | 90,066 | 17485 | 50,264 | 9,758 | 38.8%
2018 | 63,327 12294 | 101844 | 19772 | 33,710 | 10,427 | 58.8%
2019 | 63,057 | 13210 | Lis162) 22320 | 37392 ] 11,123 | 3% 0%
20201 73,355 | 14217 | 129319 | 25.064 | 61,327 L1886 | 55 9%
2021 | TBAS4 N 15,166 | 145,216 | 28097 | 65,060 | 12,588 | 59.0%
2022 | 83,758 | 16206 | 162,068 | 31,551 { 69,020 | 13,354 | 59.0%
2023 | 89,501 | 17,288 | 181.838] 35,123 | 75,221 | 14,143 | 5919
2024 | 95,6371 18473 | 202,769 | 39,166 | 77.67% 15,004 | 39 1%
2025 102,194 | 19,706 | 224,527 | 43,295 | 82,406 | 15,800 | 59.2%

source: PEME 2005

7.1.13 Power Generation Status

The sum of the nstalled capacity of the power plants in the country under PDB and TPP 13

4983 MW Old plants cannot run at theur installed capacity. The derated capacily ranges from
4174 MW 10 4421 MW out of which 1135 MW is Coal fired, 404 MW Oi} fired and 230 MW

15 Hydroeloetne - Table 7. 1.8 shows the status of the existing power plants excluding SPPy in

the country

o2



Table 7.1.7:  Status of Existing Power Planis
Dhaka Resgion
Mame of Plants Type |Units [Tmenet  (Totai Met | Feel [hiax Retirement
Capacity  |Capacity MM SCFT | Vear
AMWY [MW)
Ashuzam T 2 | 60 120 | Gas |130 2008
Ashugani 5T 3 141 423 (fas 0212223
I4<hugan; Ao ] 63 &0 (3as 2010
{4 shuganj SCOT 1 40 4 i3z 2010
Gherasal Unit2 5T ] 3T 37 Gas |180 2012
\Ghorasal 5T 4 19% TR | Gas 222024
fHaripar SCGT 3 k] 90 Gaz |9 2010
Harpur Bargs [PP g 3 22 110 | Gas |23 2015
LD Haripur ICC 1 360 340 Gas |57
CDC Meghoaghat IcC ! 430 450 (Gas (73
Siddhirgan] ICC ! 28 25 Gas |35 200
Siddkirgan) ST [ 3 197 (Gas
Fﬂ}ngi =T L 104 104 Gag | 22
Subtotal z5 2807 551
Central Region :
Fenchugan) CC 3 an ) ras 17 2022
Shalpharar SCGT | 3 14 30 Gas 10 2007
Shahjibazac SCGT | 2 34 ad {3a3 2023
S ylben SCGT ! 149 1% Cas L+ 2008
BRI, Mymensingh GT £ 3 140 (Fas 35 20434
Soub-totul 11 345 a8
|
| Southera Region
L auzan ST 2 164 328 Gas |90
Sikalbahia ST 1 47 47 Gas |20 2019
Karmaful Fypg-1 Yy 1| 230 230
Sub-total 4 | 605 110
[
Northern Region
Buaghabari SCGT | T T Gt 22 2013
Baghabar SCGT ! 100 140 Gas 47 2022
Bashabari Harps SOUT | 2 45 oLy (ias 200&
Rarapukuria Coal T 2 115 115 Gaz | -
Sub-total 4 375 | o4
|
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Western Rlegion

Marme af Plants Type |Umts [Lnit nat  [Total Net | Fuel  [Max Relirement
Capacity [Capaginy MMSCFD|Year
(W) (B4

Bheramara SCGT 3 18 34 H:D 2008

ETE] ST 1 47 47 HEFO 2009

hulna BT 1 go £9 HSFO 2019

Fhulna SCGT 2 f Efs I 32 HiD 2008

[Barisal, Rangpur seoT | 4 r 7 2in'08

IS yedpur HSD T in g

IKbuina SCGT| 3 22| 110 | HSHO

{Suh-total 1a ! {04

Total National | 0 | | 4421 | | | |

Source: PDE and Potrobangla

In addition to plants shown in the Table 7.1.7, there are three small power plants under REB
having total capacity of 55 MW. Description of existing SPPs is given in the Table 7.1 8.

Table 7.1.8;  Status of Existing Smail Power Plants

Dhaka Begion
MName of Plants Tvpe [Units|Unit net  [Tora] Wer | Fuzl [Gas Gas Company
Capacity  [Capamty HMMECFD
(W) [
Ashualia T b 10 [ (Fas |2 TGTDCL
Mlzdhabids GT 1 35 35 Gas | 7 TGTDCL
Southern Region
Chanding GT | 1| 2 25 Gas |5 | BGSL
Tiotal [ | 59 4 [

Source: REB and P & M Division, Petrobangla

T.1.14  Base Case Capacity Additions

Power sector master ’lan has identified plant capacities and sites for meeting the generation
requirements as cutlined under the Base Case scenario. ‘At this point in time it is obvious that
the iumre generatien hes been envisicned to depend on mainty pas as fucl. a list of power

plants as identified in PSNP 2006 is given in the Table 7.1.%.
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Table 7.1.9: List of New Power Plants

{(Base Case)
Plant Power Uit Linii Year Fuel Mat G
Lacation Lore Tvne Wos of Capacity | Company
Drparation (W}
Haripur Dhaka oC 1 2003 Gas | 150 TGTDCL
Sikalozha Southemn | SCGT | 200 Cras | 130 TGTDOE
Sagra evorthern | SCGT | ] 2008 Gas | 150 PGCL
holz | Westem | CC ] 2008 Gas [ 150 55w
hirebmaghat I Dhaka CC : 2003 Gas | 450 TGTINT.
Fhulra | Phaks SCGT |t 200} Cas | 100 55w
Dibaka Morth Dhaka {0 L 2016 Gas | &30 [GTDCL
lephnaghat Dilsaka o i 2011 (Fas | 430 TGTOCL
[ Svibet Central | 5CGT [ 1 2011 Gas | 150 JGTDSL
Sirajgan Mocthern | OO 1 01z | Gas | 450 RFGCL
Bheramara Westorn | CO 1 amz (ras | 430 PGCL
[Haripur Dhaka ECCGT |1 2013 Tas | 150 TGTDCL
| Sikalbaba Souwthern | OO 1 2013 {rae | 450 BGSL
Amnbarar/Dineks West Dhaka Co i 2014 Gas 430 TUTDCL
bladankat™ew Sikalbaba Sowhem | CC 1 2014 Gzz | 450 RGSL
Swdohirgon) Dhaka cC L 2013 Gas | 450 TGTDCL
Shabyibasar Central | SCGT | 1 | 2003 CGas | 150 IGTDSL
Khulna VWestern | OO 1 2005 Cras | 430 /5w
AmnbararTohak vast Dhaka o 2 20te Gas [ 430 TGTDCL
Tajshahi worthern | CO ] 2016 Gas [ 450 PGCL
Ashugen Bibaks SCLr |1 2007 Gas | 150 TGTDCL
ArninbazasDhaka VWoat Dhaka SCGT | | 2017 Cras | 130 TGTECL
Svlhzt Centrul SCGT |2 20:7 Gas | 150 IGTOSL
dlvmensingh New Site | Cenlral 2CGT |1 2017 {3z | 150 TGTDCL
Fadanhat:MNew Sikalbha Southum | SCGT | 3 2617 (s | 150 BGSL
wlephnaghar Wew Sl Dlhaka | CC 1 018 Gasg | 700 TOGTDCLL
Madanbat™ew Stkalbhaka | Soithern | SCGT | 2 i | Gas | L5 BGEL
Saidpur MNarthern | SCGT | ] 2018 s | 130 TGCL
Mawa Dhaka | CC ! 2019 Gaa | 70D TOTDCL
Fenchupan Czntral SCGT | I g 2z | 150 IGTRCL
WMyvmensingh New Site Cenwal | SCGT | 2 2019 Gaz | 150 TGTRCL
Feni | Southern | 3CGT | 1 20t9 (ras | L350 BGEL
heghraphat Mew Sirs Bhaka CC 2 2020 GCas | 700 TETIHIL
MMadanhacMNew Sikalbaha | Southern | CC ! 020 Gas | 700 BGSL
arninbazur /Dhaka West Dhaka | SCGT | 2 23 Gas | 150 TGETDOL
Mawa Dihaksa o0 2 021 Gas | 700 TOGTDCL
Hhianhabari Narthern | SCGT | 1 2021 (Faz | 130 BGCL
Harisal Wesern | BCGT | ] 2021 (ag | 130} SISW
hawa Dhaka CC {3 2022 (Fag | 700 TGTRCL
Wadanbat™ew S:kalbaha Souctharn | CC |2 2022 (Fag | 700 BGSL
(G Tihaka CC {4 2023 | Gas | 700 TGTOCL
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| Khulnz New | Western | CC 1 2023 | Gas | 700 SISW
Khulra Mo Wrestern | SCOT l 2023 | Gas | 150 EEW
(il asal Thaka oo l P 2024 | Gas | 700 TGDCL
Ehukna Xew Wegtern | OO 2 024 f Gas | 700 Brsw
Ashugzanj Nhaka CC 1 EHEN] Gas | 700 TGTRCL |
Fenchugan| Central SCOT | 2 025 Gas 1150 FOTDSL
Haghalari Mortrern | SCGT | 2 2023 Gas | 150 PGCL
Rargpur Nerttern | SCGT | ) 2025 {as | 150 FGCL
Bheramara Western | BCGT f ] 2023 Gaz | 15D SEW
Totsl 17650 |

Source: PSMP 2005
7.1.15 Technolory and Gus Demand

I'ucl consumphon depends on the fechnology selection of the power plants and their
performance  Therefore it is important to have idea about the power plant technology and the
comparative fucl requirement. In tis section we will enly diseuss the power plants that use gas

a5 foel and their uses.

Steam Turhine

Steam wrbine technology has povided base genemtmg slations since lhe beginning of the
mmdustrial era. The lechnology has sigmilicantly improved over the past decades with respect
reliabulity, availability and performance The size of 2 single vnit has progressed to about 800-
1000 MW, Righ sleam tempelature and pressure are now available in the range of supergritical
range of 630" C and 375 bars. Two stages steam reheat 18 commonplace. However, Tor gas fire
sletiong steam turbine are not the best choices for their relatively lower thenmal efficiency,

Simple Cyele Combustion (Gav} Turbine (8CGT)

fl

(325 turhine technology has been used by the asrospace indvstry for decades to power aircraft.
Use of the gas mbine technology for generation of power is relatively new compared to steam
turbine technology. In a simple cycle configuration, where the exhaust gas from the turbine is
reledsed to the atmosphere without utilizing much of its energy, the technology is less efficient

thun steam turbine technology, The technology is the best suited for natural gas.

CGas wrbine has sygmuficently improved over lhe past decade with respest to meliability,
avalatnlity, and performance. The siee of single zas turbine has progressed 1o more that 300
MW, Similarly, simple cyele efficiency has improved and now can excced 30%. The high

capacity ang elficiency has been possible due to the introduction of external features such as
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inlet ar-cooling, inter-stage air-cooling, and recuperation. Recuperation is lhe process of
utilizing energy of the turbine exhavst gas 1o preheat lhe combustion air, High combustion

temperature has conributed to high etficiency.

For application in Bangladesh, we chose a modest range for unit size and extemal features
because of their hgh reliability and extensive experience throughout the world. The mwo
common and standard, unit of 100 and 150 MW have been chosen in Bangladesh peaking duty

power plants,

Combined Cye¢le Gas Turbine (CC)

Gas tushines are also used in a combined cycle configuration, where Lhe exhaust gas from the
turbine 15 used 10 generate steam, which in tum s used mn a sleam turbine to generate additional
power. Thus by buming the same amount of fuel a combined cyvele gas wrbine (CC) syslem
generales about 50% mozc power thal Lhat a smmple cycle was turbine system. As a result the
etficiency of combined ¢vcle plant is approximately 50% ligher than that of a smple cycle

plant,

As 2 resnlt of recent improvement 1n technology, the capacity and elficiency of the CC have
greatly improved. The highest combined cycle plant approached 1000MW combined cycle
SYSICMS ¢omme 1t a mamber of contiguration 13E, 2X1, 3XI1 and 3X2 The first number in the
configuralion desigmation indicated the number of gas murbine and the second nember indicate
the number of steam mrhines. Capacity split berween the gas and sleam torbines 15 nominally

oo lturd and one third of the towzl] capacity.

The combined cyele gas turbine syslemn has become the lechnolopy of choice for base load
generation wherever gas 1s available throughont the world. High fuel efficiency and refatively
low cupital costs make the technology attractive. The fuel consumption per megawatt-hour is
the lowest of all generating lechnologies. Another attractive feature of the technology is that a

CC plant can be installed 1n less time than typical steam turbine plants.
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7.1.16 Thermasl Eiliclency

Presently the overadl thermal efficiency is of gas fired plamts are 30% and it will rise to 40%
by the years 2025. It could be even higher, had the old planis been allowesd w retire. Figure

7.1.4 shows the variation of overall therma! efficiency gver the projeciion period.

Fuel Efficiency

235
x F*

Fuel Efficlency

3EIRFEE

2005 210 215 2020 2025 2030
Fscal year

Figure 7.1.4: Vanetion of Overall Thermal EfTiciency
Source: PSMP 2005

7.L17 Small Power Producers {SPF)

The Government of Bangladesh has decided to 2llow private eector invesiors the esuablish
Small Power Producers {SPP) on & fast tack basis, for generation of electricity for own use
and sell the surplus to gther users, The plent size could be in the order of 10MW-S0MW,
which could be built up in stzges es necessary depending on the potential market and Joad
growth. The SPPs will be developed on Build-Oan-Dpemte basis,

The SPPs can be located in any pant of Bangladesh. The type of plant is open and the sponsor
will be allowed to sclect plant of any configuration provided the clectrical cheroctenistics of
the plant mawch Lhet of the power system in Bangladesh. Where aveilable, a subsidiery of
Petrobangls mey supply naturel gas 1o the sponsor on & commerciet bagis, The price of gas to
be cherged shali be same es spplicable for supply of gas for captive power generation, which
may be changed from time to time by the Govemment or the Encrgy Regulaiory
Commission. The sponsor may be required to pay additional costs to the fuel supplier if e
SPP is far from Lhe gas supply reticulstion. Alternatively, the Sponsor may amenge his own
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fucl. Power cell has identified 20 locations for such small power plants. Locations of these

planis alung with tentative capacities ave given in the Table 7 1.140.

Table 7.1.10: List of Small Power Plants

SL. | Plant Location Capacity.  Fucl Power Gas
(MW Purchaser | Company
1 Gamalia, Comilla 50 (ray PDB BGSL
2, | Fem 20 (ias PD:B BGSL
3. | Chomohini 3 Gas | TDB BGSL
| 4. | Baropeundo, Cittagong | 20 Gas PDE BGSL
| 5. | Cox Bazar 15 Lignid Gas FDB BGSL
6. | Tungail 20 (1ds FDE TGDCL
7. | Rajshaki 0 | Liquid/Gas FDB PGCL
4. | Booura 0 Gas FIYR PGCL
9. | Takurma 20 Liguid PIIGR
10 | Mongla 1 Liguid PDR
Il | Borishal 30 Liquid/(Gas FDE fEVY
12. | Bhola 20 (as PDB {3V
13, | MNoakal, Chittagong 10} Gas RER BOSL
14. | Molupal, Feni G Gaz | RERB BGSL
15. | Eorota, Tangail 10 Gas REB TGTDCL
16. | Habigan; i {as FLE JGTDSL
17 | Ullapara, Shirajeon) HL {Fas REB PGCL
1k. | Rupzong, Narayangon) 30 {Gas REB Tl 'L
19, | Morshiadi 20 (ias EEE TOTDL
20, | Mawna, Gazipur 30 CGing RERB FaTC
[ Tolal 445 f

Source: SPP Cormmttee Report 20413, Comumittee formed by Power Cell

7.1.18 Regional and Countrywide Gas Demand for Power

Base Case Gas Demand tor Power

Countrywide gas demand for power sector has been delermined on the basis of energy
demand in different franchise areas. The {uture power plants as shown 1n the Table 7.1.9 have
been arranged according to franchise amcas gas disiobution companies and amount of
MEXIMWT gds consumption rate is assigned agaimst each plant, For the existing plants the
current level of consumption has assumed fo be remained unchanped over the projected
penod. For new combined cycle (CC) plants CDC Meghnaghat-430MMW and CDC Hanpur-
JGUMW plants have been used as standard, while for SCOT plants Tongt [84 MW peaking
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duty plant has been used as the slandard, Gas demands for SPPs listed 1n Tabie 7.1.10 have

also been taken inte consideration. Dhaka being the biggest load centre, most of the power

piants are localed around Dhaka and in the central region. As 2 result TGTDCL is the largest

gas supplier for power, 73% of counurywide supply for power sector in FY2005-06 [n the

coming years TGDCL wili continue to be the largest consumer in this sector with 1,110

MMSCFD 1n FY2024-25 but the dominance wall reduce with its share falling to 5084 of

power sector pas consumption. Overzll countrywide average gas demand in this case in 2024-

25 will be 2,202 MMSCFD while the maximum dermiand will be 2,678 MMSCFD. Gas

distribution compenywise and countrywide gas demand for power 12 prosented in Table

7111

‘Table 7.1.11: Base Case: Couatrywide Gas Demand in Power Sector
, Unit; MMSCFD
FY TGTDCL BGSL JGTDSL PGCL 5&5wW Overall

Avg | Max | Avg | Max | Avg | Max | Avg | Max | AVG I Max | Avg | Max

2004-05 a7 827 | ¥ | 100 32 45 | S8 74 i) O 57| 708
2008-06 | 4541 605 | 73| G0 40 f3| B0 a2 0 g 6522 | Fi4
2006-07 480 a0 | 116 [ 155 A0 T2 i7 | 114 0 ] 713 B7%
200708 26 o1 139 198 555 it ] 79| 110 0 0 BOY7 | 1034
2002-0% 587 | 816 | 143 | 198 ¥R 1wl 77| 1 0 gF 884 | 11
2008-10 563 &66 | 137 | 108 77 119 | 418 | 182 50 80 823 | 1240
2010-11 526 | BBR [ 137 | 198 g1 140|153 | 222 8% | 130 [ 1058 | 1331
2011-12 77| 888 | 13¥ | 158 95 | 140 | 165 ] 254 | 152 | 234 | 1129 ) 1382
2213 640 | 485 | 176 ] 270 93 132 | 165 254 | 152 ) 234 | 1225 | 1442
2071314 650 | 885 | 222 | 342 G2 432|165 | 2h4 | 152 | 234 | 1282 | 1503
2014-15 BET | 1057 [ 222 | 342 | 100 | 1867 ) 165| 254 | 184 | 308 | 1357 | 1510
2015-15 TR2 | 129 | 222 342 | 0G| 167 | 212 | A26F 183 | 308 | 1468 | 1628
2ME-17 | TG | 180 [ 230 | 3621 1281 192 | 218 [ 26| 205 | 306 | 1587 | 1745
201718 800 ) 1284 | 2561 2382 | 137 | 195 | 232 | 345 | 205 | 306 | 1690 [ 1825
2055-18 HET | 133% | 253 | 402 | 139 220 | 218 ] 348 19% | 306 | 1667 | 1549
2019-20 056 | 1494 | 285 | 497 | 134 | 220 | 298| 346 | 190 306 | 1737 | 2101
2020-21 D49 | 1600 | 208 ) 457 | 132 | 290 | 220 ) 366 | 196 | 326 | 17845 | 2203
2021-22 988 | 1704 | 346 | 592 | 132 | 2400 220 266 | 196 | 326 | 1882 | 2355
2022-23 [ 1025 | 1709 | 346 | 582 | 132 | 210220 | 266! 265 441 | 1988 | 2451
A023-24 § 1054 | 1980 | 346 | 582 | 1321 210 | 220 | 366 | 300 | 5348 | 2082 | 25813
20249-25 | 1124 [ 1989 [ 346 ) 5921 1431 235 | 244 | 408 | 345 [ 566 [ 2202 | 2678
Growth 5% | 7% 8% | 9%l 8wt 9% | 7wl 9% | 13w |13%| %! ™%

Hich Case Gas Demand for Power

High case elecirical enerey demand 18 very hugh with respect to base case demand. PSMP

2006 has calenlzted onby the electrical energy demand but did not show any gas requirement
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either regronal or countrywide. In the gas sector project has however shown the regional gas
demand as well lthe overall countrywide demand. In this smdy the electrical ensrgy
distnibution of the PSMP has been used and the amount of gas has been calculated on the
bzais of this elecirical energy rom the equivalent eneney used in GEMP2006. In this scenario
gas demand will isc al a rate of 11% over lhe nexl twenty yvears and reach a value of 4,779
MMSCFD on average and 6,165 MMSCFD overall maximum, It secms to be hypothetical as
it witl be very difficult for the gas secior to aclueve. Better fue] mix over may be one way
out It may be further said that power generation sconarie ensisioned in the high case scems
to be impossible (o7 the part of power sector too, Gas demand forecast for High Case scenario

iz presented inthe Table 7.1.12,

Table 7.1.12 High Case: Countrywide Gas Demand for Power Sector

Unit ' MMSCFD
Year | TGTDCL BGSL JGTDSL PGCL S&SW | Overall

Avg Max | Avg | Max Avg | Max | Avg | Max | AVG Max Avg | Max

2004-05 2417 527 ™ 100 32 63 5B T4 §] £78 T35

| 2005-05 S0 E41 i 100 40 63 (4] T2 a 0 B4 | BIZ2
20068-07 518 B50 [ 125 155 a0 7e [&10] ie 4] d 7az 905
2007-08 hEZ fab | 148 208 66 05 g3 | 116 0] 4] 847 | 1146
2008-0G B34 281 154 214 83 1149 B3| 115 [ 0] 955 | 1266
200910 G625 961 | 152 | 220 il 1221 1311 202 65 Q0 | 1058 | 1477
2010-11 674 | 1029 157 | 228 113 161 176 | 255 a7 150 | 1217 | 1633

Z011-12 GoZ2 | 1085 | 15841 238 | 148 188 | 198 | 205 183 281 | 1355 | 1748
2213 UG | 1231 | 2189 | 338, 116 | 165 | 2068 | 38 180 293 1 1532 | 1923
201314 845 [ 1280 | 289 [ 4451 120 | 172 | 215 | 330 198 304 | 1667 | 2025
20%4-15 C2T [ 1427 | 300 | 4B2 | 147 | 228 2230 343 248 413 | 1845 | 2233
2015-16 | 1048 | 1637 | 322 | 498 | 1581 242 | 307 | 473 281 444 | 2114 | 2460
201617 | 1195 | 1783 | 353 | 543 | 192 | 283 | 328 | 489 3081 459 | 2380 | 2672
201718 | 1333 [ 1990, 357 | 582 | 212 | 303 | 359 538 318 474 4 2619 | 2921
2018-19 | 1448 | 2336 423 | 671 | 232 | 3584 364 | 578 317 511t 2784 | 3348
2019-20 | 1560 | 2599 | 5181 865 | 234 | 383 379 802 330 532 | 3022 | 3738
20e0-21 | 1737 | 2044 | 5487 910 | 2421 385 | 402 | 670 358 S8Y | 3285 | 4128
2021-22 | 1897 | 3271 | 665 | 1137 | 254 | 4n4 | 422| 703 37g G526 | 3614 | 4605
2022-23 | 2051 | 3598 | 693 | 1184 ] 265 | 420| 435 73z S29 882 | 3977 | 5112
2023-24 | 2286 ) 4157 | 724 [ 1237 [ 277 | 439 | 453 | 765 627 1120 | 4373 | 5785
202425 | 2438 | 43168 | 752 | 1285 | 311 | 5101 529 | 831 745 1228 | 4775 | 61635
Srowith 6% | 1% 112% | 14% | 12% | 1% ] 12% { 13% | 18% 18% | 1M1% | 11%
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Low Case Gas Demand for Power

if the government cannot take rigid stand with respect to }mwar generatlon, siuation might be
worse than the present one. It may be very difficult to hold even lhe current ievel of
production given the ageing and poor maintenance of the plants. In this study such a
pessiustic tdea has been discarded and i 15 believed that in the low case scenario
consumption will at least masniain the present siate for quile some time. For the later parl of
the projection period the elecmical energy distribution shown in the PSMP2006 has been vsed
a5 the basis for calculating gas volumes for the [ve gas disinbution compames as well as the
gountrywide demand. [n the scenario gas demand for power sector is lkely to increase at a
rate of 5% only. Gas demand forecast for High Case power generation scenano 18 prescaicd

in the Talle 7,1.13.

Table 7.1.13 Low Case: Countrywide Gas Demand for Pewer Sector

Unit: MMSCFD

TGTDCL | BGSL | JGTDSL | PGCL | S&swW Overall
Avgl Max | Avg | Max | Avg | Max | Avg | Max | AVG | Max | Avg Max

2005 | 417 327 | ™| 100 32 63| 58 74 375 706
2006 | 4s0 &57 | V1| 100 3z 63 [ 42 74 295 732
2007 | 450 567 | 72| 100 32 63| 42 74 £98 733
2008 1 480 a0 [ T2 | 100 33 63| 43 T4 | 608 747
2009 | 4g0 50| 75| 100 33 B3| 45 IL 613 754

2010 | ago 580 [ 120 | 151 33 63| 48| 74| 101 | 128 783 | 838
2011 | asn 587 {120 | 131 33 63{ B4| &1 ga | 125 7B | 843
2012 | 4m0 sE7 120 | 151 33 63l 73 92 105 132 a1 | 1m5
2013 | 450 587 | 173 | 218 3 63] 770 98 09| 138 g42 | 1085
2074 1 4 53| 186 234 | 331 63| 82| 103 18| 149 888 | 1156
2015 | 4m3 g21 | 400 | 254 33 63| 651 86| 125| 157 518 | 1184
2016 | 525 651 | 213 | 268 63 @ 63l 75| 133| 167 sod | ton2
2017 | 543 G684 | 224 | 282 72 90 | 53} BB | 140 | 176 | 1032} 1341
2008 | sl 727 | 240| s3ne 76 95| 49| 81| 1481 1871 1080 | 1417
2018 | g5 775 255 321 | 83| 104 | 59 65| 1551 198! 1158 | 1507
2020 | 64 836 | 274 | 345 86| 108 | 56| 71| 167 | 20| 1247 | 1621
2021 | oo BE11 293 | 368 | 92| 115{ 55| 75| 174| 219| 1317 | 1712
2022 | a3 OET | 308 | 388 g2 | 1161 &1 77| 184 | a1 | 1428 | 1856
2023 pio| 1032326 M1 82| MEl 73| 9z)] 95| 245 | 1505 | 1957
2004 | mya| 1100 244 4331 92| &l 85| 108l 2g2| 2e? | 1601 | 2081
2025 | me| 1157 | 364 | 4581 92| 1181 so| 143! 28| 274 | 188z | 218s
Crowth 4% 4% | 8% | 8% | 5% | 3% 2% | 2% | 5% | &% 5% 6% |
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Summary Forgcast for Power

{jas demand forecasl summary in three scenarios is presenled in the Figure 7.1.5. High Case

demand is very high compared to the Base Case demand this is due GDP because cnergy

requirement calculation which showed wide differcnce between the base case and high case.
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Frgure 7.1.3; Counirywide Overall Maximum Gas Demand for Power

7.1.19 Projection PSMP 1995 versus Actnal Gas Consumption

Projection for gas demand in the PSMP1995 and actual consumption is shown in the Fi gure

7.1.6. For the last three years gas consumption in the power sector has been lowet (han (hat
predicted in PSMP1995, PSMP1995 pradicted a 660 MMSCFD gas demand for power

gencration in 20053-06 but the actual consumption was only 614 This of course does not

indicale that demand was not there; rather it was due to failure of the power sector to cater the

demand.  Sluggish pace of implementation of new generation projects as well as indecision in

sclecting 1PPs have resulted in present crisis in the power sector. Consequently low gas

consurption 1n (his sector has been prevailing Nevertheless, in (he peak hours of peak season

gas supply ceuld hardly sausly power sector dernand.
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Figure 7.1.6: Forecasted Demand vs Actual Gas Consumption
Source: Petrobangla and PSMP 1945

7.1.200 Realistic Demand up ¢o 2016

Government is tying to meet short termn demand by various means 1n varipus places which
goes not kave any relation to the plants identified in the Master Plan. Therefore distribution of
power planls 15 going to be changed and as result the gas disribution companywise demand for
power may be different from Lhose shown in Base Case, High case and Low Case scenaros in
Section 7.1.13. Althongh the government iried to install some small power plants wnder SPP
and some under renmal program by June 2006 but none of them have been inswlled so far
though the contractors were selected. Those were rescheduled to be installed during June 2007
to June 2008. On 8th March 2007 government decided to retender for these plants.

Fenchuganj 50 MW power plant is under consiruction. Contract has been signed for
construction of Siddirgonf 2x120MW, Mehgnaghat (2nd phase) 495MW and Baghabari

130MW. Conlract for Chandpur 100MW is expected 1o be signed by March 15, 2007,

Eighteen small power plants of 10-20MW size having total capacity of 335MW will installed
dunng FY2007-08 to FY2009-10 period.

Fresh tender has been invited for Sifjagan) 450MW power plant by IPP. Loan negotiations for
toan for Siddirganj 2x150 MW, Siddirganj 210MW, Sirajgani 150MW and Sikalbaha 150MW |
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which are targeled Lo be installed in TY2009-19, 1s under process Table 7 1.14 shows the
summary of the gag requirement as per latest farget (March 1007} by power sector upo FY

2008-10.

Table 7.1.14: Realistic Gas Demand for Power npto EFY 2009-10)

Unit' MMSCED
Gas Company | Descripton | FY2008-07 | FY2007-08 | FY2008-09 | FY2009-10
TGTDCL Existing 565 BB 565 8BS
Mew ] g 102 334
Surn 565 574 B&Y 850
BGSL Existing 115 C 115 115 115
Naw ! 10 g2 94 |
Sum 115 125 197 208
JGTDEL Existing a3 33 33 33
e 10 20 23 49
Sum 43 53 ] 52
PGCL Exigting B4 4 £4 64
Mew | g0 133
Sun £4 A 124 197
Countrywide | Existing 777 L 777 TIT
Mew il 39 267 610
Sum 757 B16 1044 1387
Crverall Max 726 750 850 | 1640

If al] these plants are mnstalled as planned, the sum of the maxmum demand for individual
planis will be 1387 and overail maximum demand will be 1,040MMSCFD Possibility is very
high (hat implementation of Siddirgary 2x130 MW, Siddirgan) 2 10MW, Sirayyzany 150MW and
Sikalbuba 130MW power plant projects will over mn FY 2009-10. Therefore, it is much hkely
that the overall maximum demand will be within the range of 950 1o 1000 MMSCED in
FY2009-10.

7.2  Gas Demand Forecast for Fertilizer Sector
7.2.1 Fertilizer Plants and Capacitics

There are seven urea ferilizer, one Di-Amonium Phosphate (DAP) and TSP fertilizer
[actenes in the country, State ron Bangladesh Chemical Industnics Corporanon used fo be the
owner of all fertilizer factories in the country until 1994, when the Karnaphuli Fertilizer

Company (KAFCO) Limited, an export onented stale-povate joind venlurc, camc into



operation. All the six urea plants owned by BCIC are dedicated to cater the domestic need of

urea fertilizer while KAFCO exports products in excess of domestic consumption.

The total preduction capacity of the seven gas based fortilizer units is about 3,00 million tan

per annum Tahle 7.2.1 shows the capaeities of urca fertilizer Gactories 1 the couniry.

Tabde 7.2.1: Urca Fertilizer Plant Capacity in Bangladesh

Plant Location OQwner | Commission | Capacity
Year (MMT/
YR)
Natural Gas Fertilizer Factory | Sylhet BCIC [ 196] 0.11
Limited (NGFFL)
Urea Fertilizer Factory Ltd Ghorasal BCIC | 1970 047
(UFFL}
Z1a Fertilizer Company Ltd Ashogonj | BCIC | 1981 0.53
(ZFCL) '
Polash Fertilizer Factory Itd | Ghorasal BCIC | 19835 0.10
{(PUFFL)
Chittagong urea Fertilizer L4d | Chintagong | BCIC | 1987 0.36
CUFL}
Jamuna Fertilizer Company Tarakandi | BCIC | 199] 0.56
Lid (JFCL)
BCIC sub-total 233
Kamaphuli Fertilizer Chittagong | Stale- | 1994 0.66
Company (KAFCO) privatc
Total 2.99

It can be seen from the Table that the total anmual capacity of the BCIC plants is 2.33 million
metric ton. However, in practice the actual production of urea platits under BCIC has fallen fo
a level of 1.6-101.9 million metric ons per year. This implhes that the ctilization levels range
from 69% to 77%. Aging and poor maintenance of the Plants have resulted in lowering the
production capacity. In FY2005-06 total urea production 1 1he country was 2.308 million
metric tons of which BCIC produced 1.73 million tons and KAFCO produced 0.378 ton.
BCTIC purchased 0.378 million tons from KAFCO and abour ¢.542 milhon tons from abroad
in FY2005-04.

7.2.2  Current Gas Consnmption in Fertlizer Sector

Specific enerpy or the gas consumption, amount of gas required for producing one ton of
urca, varies significantly by plants. it depends on the technology and the physical condition

of a parncular plant. In our country NGFFL, the oldest plant, has the lughest gas consumption
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agamst per ton wea production followed by PUFF. Specific gas consumptions of the existing

urea plant in Bangladesh are given in Table 7.2.2.

Table 7.2.2: Specific Gas Consumption of Urea Plants

Plania Avg, Gas Consumphon | Spectfic (Gas Consumption
{MMECFDY) {(MCF/Ton of urea)
ZFCL 30 : 33
JECL 47 31
UFFL 0 39
PUFFL 1] 58
CUFL ai) 33
NGEFFL 18 39
Sub-tntal BCIC 230 -
| KAFCO Sé . 31

Table 7.2.2 shows that the specific consumption for wrea production in Basgladesh varies
from 3lmefito to 59mebion whercas a state of the arl combined urea ammonia plant today
would have a specific gas (energy + feed) consumption of between 20 1o 25 MCF/ton of urea.
This implies that in Bangladesh sigmficantly higher quantity of gas is being used due fo old
technology and apmg of the plants. -

Replacement of the two oldest fertilizer factories by new units would result in the same
amount of production with 33 MMSCED less consumption of gas. This highlights the need
ensure efficient enerpy processes i gas and the potential for more economic gas prices in

future - the imporiance of using in a more energy efficient manner will be even greater.

7.2.3 Technology

Many urca ammonia process technologies are operating around the globe invented by
different process licensors with endeavour of continuous development m terms of cost energy
saving, flexibility in operanon and product quality assurance. The world recognized
PTOCesses gre:

- Ammonia Process: Haldor Topsoe A/S Denamrk; Uhde, Germany

- Urea Process: Stmicarbon by the Netherlands; Snamprogemi, Italy: ACES, Japan,

Process technologies are being updated continuously, Major encrey is cxpensed for the
production of ammonia. In early days reciprocating compressors were used 1n urca ammonia
producing plant for compressing gases to its operating pressure. Efficiency of such

reciprocating compressors was much lesser than today's cenirifugal compressor Therefore,
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more energy would be requin:éi for compressor against high rcaction/operating pressurc.
Lower compressor efficiency finally cestricted the plant capacity within S00-800 MTiday. An
overwhelming change has also taken place 1 the design of reformer tube with radial flow
patiern. Improvement in calalyst characteristics also put positive 1mpact oh process
performance, However with the advent of centrifugal compressor and lower synihesis
pressure tcehnolagy, plant design capacity has been posaible to achieve with single train upto

2000 MT ammeonia and 3500 MT urea daily.

There has been a revohnionary change 1 Stamicarbon urea design i the recent years by
mtroducing pool reacter concept thereby reducing the plant height from 600 metre 10 40 metre,
All these development has contribuied 1o low cost, energy saving, lugh performance and high

product quality |

7.2.4 Future Fertilizer Plants in Bangladesh

To mect the shortage of urea BCIC had plans to expand the urea production capacity by
mstalling new plants viz, DAP 1& 2 in Chitlagong, Shahjajial, Sirajgonj, Chandpur and
Bhola. Besides, it pianned to increase ammonia capacity of the cxisting Chitagong Urca
Fertilizer Lt (CUFL), which included conversion of the custing prilled urea plant o a
granular urea plant. But over the years most of these plans appear 1o have been shelved or
delayed. Only the DAP plam in Chitlugong has been commussioncd.  The plan for
replacement of the NGFF by the Shakjalal Ferulzer Factory #till appears to be active. Lately

Sirajoom Fernlhizer factory project has been revived

The Indian company TATA Group has submitted a proposal to set up 4 urea ferizer plant,
one of the compenents for their 2.5 bullion doliar investment propesal. If lhe ongoing
negotiation between the GOB and TATA suceceds, this 1 million ton per annum capacity

plant in Chitragong would require 87 MMSCFD gas by FY2008-10.

725 rowth Raie in Demand for Urea

Rangladesh Beonomic Review 2005 data in the Table 7.2 3 indicate that over the penod
from FY 1999-00 to FY2004-05 average growth in urca consumption has been abows 1.5% per

sonum Assuming this rate into the furmre demand for urca 1t can be expected to increase
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from current level 2.5 mmlhon metric ton per year to 33 million metric ton pcrt year by
FY2024-2025. Another method of estimating urea demand is o look at the current per acre
use of urca and project a requirement into the forure. Given Bangiadesh has 33.3 million
acres of coltivated land; the averape domestic use of urea is abourt 67 kgfacre, The Econ-NPD
Bangladesh Optimal Gas Uuhzation $udy quotes a figure of 100 kz/acrc 18 acceptable for a
project (Econ 2002} Taking this Tigure we it can be predicted that 3.3 mullion tones per
annwm will be country’s requirement by FY2024-25. Some stake holders held the view that a
higure of 3% per annum may be considered for the purpose of nrea demend growth,
Therefore it can be safely smd that the demand for urea in the country by FY2024-25 would

range from 3.3 to 4.5 million metric tons per anmum.

Table 7.2.3 Fertilizer Consumption

{Thousand Tan)
Year | Urea | DAP
149494-95 174550 2 i
199596 2045 360 1]
| 1896-97 2141.00 )
1047-98 1R867.00 7
109800 1802.00 39
19000} 2151.00 109
2000~ 2121 .00 et
2001-02 | 2247.43 27|
2002-03 223900 Iz
2003.04 232408 ]
2004-05 | 2523.39 [ 141

Source: Bangladesh Economic Review 2003

7.2.6 Manufacture or Import Issue/ Urea Economics (GSMPI00S)

Bangladesh can meet the domestic urea demand by producing itself or by imporiing from
international market. Gas Sector Masler Plan project consulant has conductad a sludy on the
cconomics of new urea plant in the country, They used a discounted cash flow {DCF)
analysis to examine the economic case for a greenfield urea plant in Bangladesh. They made

the following assumptions:

3 A Middle East FOB urea price of US$135/ton with shipping cost US$20/ton from the
Middte East to Chittagong and US$10/lon for internal transportation costs Thus our

rational realized price 18 US$165 ton on an impart pariwy basis.
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O The cumrent gas price US51,00 per MMBTU. A scenerio was considered where the
domestic gas price would resch 2t 3 more economic level which USS3.34 per
MMBTU,

a A capex assumption of USSS00 per tor of the innialled capacity, This Figure was
amrived on the basis of discustions with technology providers end cross checked
against currently under construction plant in the Middle East. Econ NPD study used a
of capex UUS$70040n.

0 A read discount rate 1054,

Wood Mackenzie concluded that & preenfiled urea plant would generate negative NPV even
at the current gas price of USS1.00 per MMBTU for the'fenilizer sector. If the gas price is 1o
increess 0 more economic levels {USS3.34 per MMBTU) 2 higher-negative NPV is

generated,
7.2.7 Gas Consumption Pattern

Once a feniilizer factory takes up full load, the gas consumption does not very that much.
Therefore the daily load curve for gas consumption in fentilizer is by and large a smight line
parellel with the time axis. Figure 7.2.1 shows combined hourly consumpiion of four
fertilizer factories (JFCE, ZFCL, PUFF and UFCL) in TGDTCL frmunchise area,

MCF/Hr
§
{

Figure 7.2.1: Daily Laad Curve of four fertilizer factories
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7.2.8 Gas Demand for Fertilzer

Gas demand for the fertilizer scelor for the period until FY2024-25 has been forecasted in
three demand scenarios A brief note on each scenaric 15 presented n the following

subsections.

Basc Case Gas Demand for Fertilizer

In the base case scenario no new entrant, excepl Shahjalal Fertilizer tactory Lhat will replace
NGFF, has boen considered, It has been assumed that the gas consumption rale will remain
unchanged over the projection period. Besides, cxiension of DAP in Chitlagong has also been
considered In the basc case demand seenario it is found that the combined average and the
maximurn gas consumption rates reach 301MMSCEFD and 322 MMSCFD respectively by
FYZ2009-10, which will contimue for the rest of the projection period. Overall groﬁh in gas

demand 1n thiy sector is expected be about 0.3% only,
High Case Gas Demand for Fertitizer

In addition to the planis considered in the base case Tata Fertilhzer Factory by Tata Chemicals
has been considered in this scenario. It is assumed that this factory will be commissioned by
FYZ0011-12. Another fertilizer plant by BCIC will be set up in Sirajeanj which, in the best
cise, may be commissioned Iby FY2010-11. Combined average and maximum gas
consSEMpLion tates reach 436 MMSCFD and 474 MMSCFD respectively by FY2011-12 these
will continue for the rest of the projection pertod. Overail growlh in gas demand in this sector

15 expected be about 2.4 % only.

1.ow Case Guas Demand for Fertilizer

Low case scenarto is almost same as the base case projection. Only exception is that the

expansion of DAP has been eliminated in this case
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7.2.9  Summary GGas Demand Forecast for Fertilizer

A graphical prescntation of the comntrywide gas demands for fertilizer sector i threc
scenarios is made in lhe Figure 7.2.2, Tolal gas requirement in the three demand Base, High

and Low cascs will be 2.158 TCF, 2.86 TCF and 2.10 TCF respectively.
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H7-08
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—+--Basa Case —m— High Case —a— Low Case

Figure 7.2.2: Countrywide Gas Demand for Fertilizer

{ias distribution company [ranchise area based gas demand forecast 1n three scenarios is

presented in Table 7.2 4, Table 7.2.5 and Tahble 7.2.6.
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Table 7.2.4; Daily Gas Demand for Fertilizer Plants

Base Case
Gas In MM5CFD
Description TGTDCL BGSL JGTDSL TOTAL
ZFCL | UFFL | PUFF | JFCL Total Max | CUFL | KAFGO | DAP | Total | Max [NGFF/SJ] Max | Avg Max
Capacity (MT/Year) | 528,000] 468,600} 100,650] 561,000] 1,658 250 561,000] 561,000(2 Units [1,122.000 101,870
Daity peak (MMCF} 537 48] 142 47 160.9 533 61.9 55/120.7 - 207 .7 18 - 43 .4
FY
2004-05 48.6| 4i6] 28] 4zo 145.9] 1608] 482 568 5 108.2] 1207 16.3 18] 273.1 290
2005-06 4861  416] 128 4z9 145.8] 1609 48 2 56 5 108.2] 1207 16.3 18] 2731 240
200607 486 416] 128 429 145.0] 1609] ~ 482 56 5 109.2] 1207 16.3 18] 2731 200
2007-08 486 416 128] 429 145.9] 1600] ~ 482 56 5 108.2] 120.7 15.3 18] 2731 290
2008-09 48.6] " 416 128] 429 145.9] 1809 482 55 5 109.2] 120.7 16.3 18] 2731 290
2000-10 48.8 41.6]  12.8] 42g 145.09{ 160.9] 482 55 12 16.2] 127 230.2] 434] ag.z2 322
2010-11 48.6]  416] 128 423 145.9] 1508 482 56 12 16.2] 127 38.2] 434[ 302 322
2011-12 486  416] 128 4zo 1459 1609] 482 56 12 116.2] 127 39.2] 434] 3012 322
2012-13 486]  416] 123 azo 145.9] 1608 482 56 12 116.2] 127 30.2] 434 3012 322
2013-14 486 416] 128 4zso 145.9] 160.3] 482 58 12 16.2] 127 35.2] 434 3092 322
201415 486 418 128] 428 1459] 1609 ~ 482 56 12 16.2] 127 39.2] 434 a0z 322
2015-16 48.6] 418 128 428 145.9] 1609 ~ 452 56 12 16.2] 27 39.2| 434] ap1.2 322
2016-17 48.6]  4.6] 128|420 1459] 160.8[ 482 56 12 116.2] 127 39.2] 434] 3012 322
2017-18 48.68| M.8] 128] 429 145 o] 1609 482 56 12 11682 1z7 3921 434] 3012 az22
2018-19 486 416 128 429 145 9] 1609] 482 56 12 116 2] 127 392] 434 3.2 322
2019-20 486 416] 128] 429 145.9] 1606] 432 56 12 1162 127 29.2| 43.4] ao12 322
2020-21 486] 46| 28] 4z9 1458/ 1605] 482 56 12 1162 127 32.2] 434{ 3012 322
2021-22 48.6] 418 128 429 1459] 1609 482 56 12 116.2] 127 38.2] 434 au1z 322
2022-23 4868 M6 128] 429 1459] 1609 482 56 12 1162] 127 302 434] 3012 322
2023-24 48.6] 418 128 429 1459] 1609] 482 56 12 116.2] 127 3902] 434 3012 322
2024-25 48.6 416  128] 429 1459| 1609 482 56 12 116.2] 127 302 434 a01.2 322
Growth 0% 0% 0 3% 0.3% 4 5% 4.5%] 0.49%] 052%
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Table ¥.2.6: Daily Gas Demand for Fertillzor Plants

4

Low Cazxe
Gas in MMCFD
Description — TGTDCL BGSL . GTDSL TOTAL
ZFCL.  |UFFL  |[PUFF |JFCL  §Todnl Max |CUFL |KAFCO [DAP  |Towm Max [NGFF/SJ)  [Max [Avg Max
Capacity (MTfYear) | 528,000] 488 600 100,650| 5861.000f 1,658 250 561,000| 561,00012 Units [ 1,122,000 101,970 271.2-372]300-412
Doty ponk (MMCF) 53.7 48] 142 47 160.9 533] " 61.8f 551207 - 201.7 18 - 43.4
=7 -
2004-05 48 & 41.6 128 42.9 145.51 160.9 48.2 5] 5 09 2] va0.¢ 16.3] 18 2712 4
- 2005-00 48 4 416G 128 AZ2.9 14%.9] 160.9 48,2 50 9 109.2] 120.7 18.3 18 20,2 50
2008-07 48 8 41.8 12.8 429 145.9] 180.9 45 2 56 5 109 2] 12407 8.3 18 271.2 260
2007-08 48 £ 41,6 1248 428 143.9] 160.9 48,2 50 9 109.2] 120.7 18.3 18 212 280
2008-08 40.9 A0 12.8 4210 145.9) 160.9 482 56 5 109 2] 1207 18.3] 18 271.2 250
2009-10 48.8 4348 12.8 429 14%.9] 160.9 482 58 ] 1002 127 10.3 10 2712 250
2010-11 484 41,8 12.8 429 145.9] 1805 A48 2 o ] 108.2] 127 30.2] 434 4.2 310
2011-12 A8.0 41,6 12,8 428 145.9] 160.% 48.2 o8 5 1092 127 39.2] 43.4 2042 Mo
201213 48.8 41 4 12.8 42.8 14%5.0] 160.9 482 58 5 1092 17 39.2] 434 2042 310
201314 48 6 41,8 12.8 42.9 145.8| 1605 A8.2 o 2 1082 127 30.2] 434 2842 33D
7014-15 AR6 41.68 12.8 A2.8 145.9] 160.9 48.2 o8 5 1092 127 30.2] 43 4 204.7 3o
2015-1G 456 41,8 12.8 42,6 1445.8] 1809 48,2 58 5 1092 127 30.2] 4314 .2 30
Lk 486 A1.8 12.6 429 145.8] 160.9 482 5 5 10824 127 39.2] 434 2842 310
01718 48,6 41.84 12.8 425 145.9] 160.9 48.2 58 5 109.27 12?7 39.2] 434 2842 310
2018-19 480 41,8 2.8 42 8 145.9| 160.9 482 58 5 109.21 127 39.2] 41,4 T W 310
2018-20 48.6 A1.8 12.8 A28 145.89] 160.9 44.2 HG 5 109.21 127 J9.2] AD 4 2842 g
2020-21% - 48.6 41,8 12.5 A28 145.9] 160.9 48.2 58 5 1089.2 127 302 43 4 I04.2 310
M21-22 48.G 416 128 428 145.89]| 1609 48.2 e 5 10802y 127 J9.21 43.4 4.2 310
202223 [T.X] 41.8 125 42,59 145.89] 1609 40,2 58 & 109.2 127 J8.2{ 43.4 204 2 3Q
200324 48,6 A1.6 12.8 42.9 145.8] 1600 48.2 50 5 108.2 127 A9.21 43.4 2942 3190
2024.25 43.6 41,6 12,8 42.9 145.8] 1609 48,2 56 5 1092 137 30.2] 43.4 294.2 319

o e —— i —— -';-l'--l"
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7.3 Gas Demand Forecast for Non-Bulk Sectors

731 [Industrial Seetor Gas Demand

lnduserinl sector gas demand wnder TGTDCL

8. GDP based profection: Logarithmic equation has been used for regression analysis, The

cquationis LnQ=b+alnP

Q = Gas use in & year in MMCM

P = GDP in million Taka in a year

g and b are connanis
Historical daw from FY1994-95 10 FY2004-05 gives the coelTicients a5 shown in the
Figure 7.3.1. Here x = logarithm of GDP, y = Logarithm of gas consumption, b= -50,69
end 2 = 3.9528. Regression resulls may be considered es close fit since R? value is

81 24%

Regression Ind. THas

Ln Gos
I
=]

~¥.=.3.9284% - 5%

20 2
R*=0.9148
0.0 4 e y .
142 14.4 14,8 148 15.0
Ln GDP

Figure 7.3.1 Regression Analysis for TGTDCL Industrial Sector

If this regression results are used for forecasting gas demand, it gives very high value 1pwards
the end of the projection period. It may be mentiomed here that GDP values used here are the
same that have been used calculating energy demand in the power sector in Section 7.1.6.
Resulis of the GDP based calculationt without any sdjustment are presenied in the Table
7.3.1. For Base, High end Low case GDP growth scenarios calculated demand by FY 2024-25
are 8,718 MMSCED, 64,93% MMSCFD and 4,974 MMSCFD respectively.  This fact
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indicates thet (GIDP based calculations will not be practical for industrial scctor gas demand
[projections.

Table ¥.3.1: Induostrial Sector Gas Demand pader TGTDCLL
{Using GDP Based Regression Anabysis)

Year GDP {Milllon Taka) Demand (MMSCFO)
{Base) {High} {Low) {Base] | (High} | (Low}

2005-06 [ 2793560 1 28195644 | 27672351 197 204 180

2006-07 | 2961,205 | 3,017 340 | 2 905 587 248 267 230

2007-08 | 3138878 | 3228654 | 30608771 3N 345 278
200508 | 3327210 | 3470688 | 3,203,421 381 462 | 357
F008-10 | 3,526,643 | 3748352 | 3,563,502 492 625 A0E
20106-11 3,720,818 | 4048220 | 3,514,953 607 846 486
201112 | 3,925 464 | 4382318 | 3,673,126 749 1165 1 577
201213 1 4.141.365 | 4765665 | 3.838.417 925 1.606 | &EB

2015314 1 4360140 | 5170747 | 4,011,145 | 1141 222 | 818 |
2014-15 148600442 | 5636114 | 4191847 ) 1408 | 2105 | 970 |
516 | 4839915 | 6,143,364 | 43802710 1,708 | 4,354 11153 |
2016-17 | 5081210 | 6665650 | 4577385 2086 | 5995 | 1.370

2M7-18 | 5,336,006 | 7.232122 4783366 | 2503 g.284 | 1629
21815 | 5602806 | TER4BA53 | 4808817 | 3,002 11,387 | 1,937
2018-20 | 5.802.848 | BAY4601 | SR223 555 | 3672 | 15406 | 2,302
2020-21 | 6447670 | G152560 | 5432407 43686 | 20,845 ) 2635
| 2021-22 | 6424325 | 9BB4774 | 5540797 | 51980 125203 f 3133
2022-23 | 6713410 | 10626132 | 5875789 | BG5S | 37470 | 3.655
2023-24 | TOMB523 | 114230892 1 8410820 | T334 149,752 | 4.264
2024-25 | 7,331,222 | 12,222,709 1 6,355,253 | 8,718 164,939 | 4.974

b. Bottom up approach (Present Study):
Base Case

Tndustry categorywise gas consumprion from FY[999-00 to FY2004-05 has been analyzed
for this purposs. It has been found that during this perod industrial sector gas a CAGR
14.1%. During the FY 2005-06 Lhe growth in his sector was about 23% while it was 13.15%
n FY2004-05, The exceptional nse in gas consumption 1n FY2005-06 was due actual faster
growlh and alse due o reduction of system less/pilferase as a result of special drive by
TGTDCL. Dunng ihe previcus vear, FY2004-05, the system loss was 7.57%. If that wend
continued the total loss should have been 28.805 BCF n 2005-06 but it was 6.5% 1e.
24.967BCF. This improvement of 3.538 was due to only the special drive aimed at reducing
pilferage by the industrial and captive power seclors. It has been known that 80% of this
improvement was in the induslrial sector, Total sales in the industrial sector in FY2004-05

was 42,500 RCF and in FY2005-06 it was 53.190. Had there been no such special ¢ffor, the
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sales could be (53.190-3.071) or 50.119 BCF, which was 42.589. BCY in the previous year,
Therefore, 1t may be said with reasonable confidence that the actual growth in this sector

during FYZ2005-06 was 17-18% in thiy sector.

While making the pm_]'e':l:tinn 1t 15 assumed that present pattern of industrial mix will contine
for quite sometime 1n the fure Le. sarments, dycing, knitting, spinning and textile group
will continue to lead the mdustrial secior, The reason behind such assumptions is that cheap
labour and utility will be attracting Lhe investors as 1t did in the recent past. Tt is estimated Lhat
this group will maintain a CAGR of 13.68% during the period of FY2006-07 to FY2009-10
with 17% in FY2006-07. Although this group will continue to lead beyond FY2006-07 to
FY2009-10, the growth will retard as the volume increases. For the periods FY2011-2015,
FY2016-2020, and FY2021-2025 will be 11.5%, 9.2% and 7 7% respectively with the
gradual diminishing growth every years. Overall growth over the enure projection peried for

this group 15 10.5%.

Steel and re-roling sector is expected to maintain 5 to 6 percent growth as 1t did in the last
few years. (jas consumption by hakeries grew at 15% on an average during FY2001 to

FY2005. Since H 18 related Lo Lhe population growih this is likely to mantain good growth.

The average compound growth in the wmdustrial sector under TGTDCL has been estimaled to

be 9 % over the enlire projection period of FY2006 to Fy 2025,

Righ Case

For higher economic growth there 15 no other altemative o industrial development in a
densely populated country like Bangladesh. Since Lheré is no other industrial group 1s secms
w0 replace the weaving sub seclor very soom, (his sub-scclor will have to grow at higher rates.
Therefore, the gas consumption in weaving sub-sector will also be higher, Stecl market has
very good relation the economic growlh. For this reason under high case scenario higher

growth has also been assumed for gas consumption in this ealegory.

CAGR during FY2006-201( and overall CAGR in industdal seclor under TGDCL over this

period will be 13.65%. A gradual fall in growth rate as Lhe size increases has been assumed,

Overall growth (CAGR) over the entire period 15 11.1% under the high case scenario
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Low Case
As in the base and high case, no change in industrial mix pattern has been assumed Slightly
lower growth than the base has been assumed. which resulted in 2 more or less straipht hine

eatrapolation. This gave a CAGR of 8.4% over the projection period of up 1o FY2024-25,

Year-wize dailv gas demands in three cases are presented in the Figure 7.3.2.
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Figure 7.3.2. Industrial Sector Gas Demand under TGTDCL

Industrial Secror Gas Demand under BGSL

From the Figure 6.1% in Chapter 6 it can be seen that industrial scctor £as consumplion is on
contituous rise singe 2000, It may be said at thus pownt in time Lhat although this region has
shown a medium range of growth during 2000 to 2003, it will continue to nse. Signy are there
that this growth wil be even faster in lhe coming years. There are two reasons for such
assumption They are: increasingly scarcily of land in and round Dhaka city, and vicinity of

the sea port which reduces the transport cost and times for the expom orienled indusirics.
Industrial mix is similar to that of TGTDCL. Olher assumptions as to lhe growth of are

saimilar too However, slightly slower growth, compared to TGTDCL, 15 envisaged for

BGSL. Korean Export Processing Zone (KEPZ) will be a major mdustnal customer who
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claimed their demand will increase from 6 MMSCFD to 50 MMSCFD over 5§ years time
slarting in FY2005-06. However, they have not siarted receiving gaa yet, KEPZ might be
opcrational from in FY2009-10. Projection results in three growth scenarios are presented in
the Figure 7.3.3a mnd 7.3.3b.

Gas in MMSCFD
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Figure 7.3.3b: Industrial Sector Gas Demand under BGSL (including KEPZ)

Growth mites (CAGR) are provided in the Table-7.3.1
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Table 7.3.1 Growth Rates under BGSL

Scenarios Including KEPZ | Exchiding KEPZ
Base Case 10.5% 5.2%
High Case [3.0% 11.6%
Low Case 9.2% 6.5%

Industrial Sector Gas Demand under JGTDSL

(Gas demand 1n the indostrial sector tn the JIGTDSL area has been on continuous decline If

this decline trend continues gag demand in this seetor will Tall to 1 MMSCED in the IGTDSL

area by the year 2025 or even before. Ilowever, Lafarge cement fuctory commissioned in

April 2006, which will requuire ag at rate of 16 MMSCED gas. Keeping consumption by
Latarge at 16 MMSCFD and no normal growlh until 2012, the base case demand by 2024-25
may be at 23 MMSCFD While the high and low case demand may be at 27 and 183
MMGSCFL respectively. Figure 7.3.4 shows the gas demand forecast for the indusmial scetor

gas demand under JGTDSL for the period of FY2(06-2023
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Figure 7.3 4: Industrial Sector Gas Demand under JGTDSL

Industrial Sector Gas Demand under PGCL

It s difficult to conslouet any model for PGCL due to lack of relisble data because it is sull in

the nascent stage. The average daily consumption was 0.8 MMSCFD during FY2004-05. A
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flat 16% growth rate assumed for the base case while 20% and 14% growth rate for hugh and
low case respectively If TATA Sleel Mill 13 nsialfed at Ishwardi the picture will be
altogether different. Figure 7.3.5 shows the industial scetor gas demand in the PGCL arca;
gas demand for TATA sull has been added to the nommal high case demand, In base, high and
low case scenanos the demand will be 15,3, 114 and 10.83 MMSCFD by FY2024-25,
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Fipure 7.3.5; Industrial Scotor Gas Demand under PGCL

Indusirial Sector Gas Demand nnder S&5W

It 18 assumed that pipeline gas will reach South-Scuthwest region of the country by FY2009-
Q. Il the practical situation relevant 1o pipe line is considered 1t wmay be delayed further. In
the baze, high and low case seenaries the gas demand by FY2024-25 may reach to 5.5, 13.3,
and 3.2 MMSCED respectively. Gas demand forecast for mdustnal szctor under S&SW s

shown in the Fipure 7.3.6
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Figure 7.3.6 Industnal Scetlor Gas Demand under S&SW
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Countywlde Gas Demand [n the Industrlal Sector

Countrywide gas demand in the industrial zector is shown in the Figure 7.3.7. Demand
figures are Lhe pverege demand and they are algebraic summation of the demands under the
four distnbution companies. CAGRs in base, high and low ceses over the projection period
wilt be 8.9, 10,6 and 7.6 MMSCFD respectively.

Gas in MMSCFD
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Figure 7.3.%: Countrywide Gas Demand in industrial Sector

Industrial Sector Gas Consumptien versus Export Kearning

Figure 7.3.8 shows Lhe yearly historical export total export earning of Bangtadesh. This figure
has resemblance to the figure of historicel ges consumption in the ingdustrial sector a5 shown
it Figure 6.1.3 end Figure §3.3 in the Chapter &. It indicates some relationship between the

expon value end the industnial secior gas consumption. This resemblance is maore prominent

in post cighties.
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Figure 7.3.8: Historical Export Value
Source: Expon Statistics 2005-2006
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It would be prudent to try & relationship between export value of the manufacuring products
and the gas consumption since the agricultured product export has Enle relation with the
industrial sector gas consumption. Figure 7.3.8a and 7.3.8b show the gas consumption in the

industrial sector and export eamings from manufacturing products since 1990,
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Yeatrly export velue of manufacturing producrs singe 1992 can appraximately be related with
the gas consumption by the industrial scetor by n linesr relationship as folloass:

EMP =G

Where,

EMP = Export of menufactoring products in billion dollars in a year;

C = Conmant renges which veries frem 0,124 1o 0,154; pnd

G = Gas consumption in billion cubic feet in & year.

7.3.2 Captive Power Sector Gas Demand Forecast
Captlve Power Sector Gas Demand urder TGDCL

Indusiry categorywist gas consumption date from the FY1999-00 10 FY2004-05 have been
used for the purpose of projection. The mix is slightly difTerent from that of the industrial
sector. Gamments, dyeing, knitting, spinning and textile group with 77% consumption is the
leading consuming group in this sector too. Paper manufaciuring ranks the second leading
induswisl eategory, which consumes zbout 6%. No other industry nlone occupies any

signifieam share to mention It is truc that the gas demand in the captive power sector in Lhe
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Titas arca has increaved at very fast pace. But siluation could have been different if national .
grid power supply were any better. Considening the present trend in the power supply, the
telatively fast growth wend has been maintained wnnl FY2012-13. If the power supply
situation improves and presently offcred incentives for captive power arc withdrawn, the
growlh will retard. Expecling improvement of the power electricity generation and supply,
retardation in the growth of was demand in this sector has been envisioned. Cas demand
projection results arc shown 1 the Fipure 7.3.9, Compound averape growth rates for different

pertod are given the Table 7.3.2.
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Figure 7.3.5 Capuve Power Sector Gas Demand under TGTDCL

Table 7.3.2: CAGRs for Captive Power gas demand i TGTDCL

FY2005-10 | FY2010-1015 |FY2016-20 | FY2021-25 | FY2005-25
Base Case 15.1% 6.8% 1.6% 0.6% 5.4%
| High Case 16.1% 8.9% 23% 1.1% 6.4%
Low Case 11.7% 4.8% 1.6% 0.7% 4.3%

Cuptive Power Sector Gas Demand under BGSL

ndustry types are similar to the captive power sector mdustnies in TGTDCL. Steel and re-
rolling 15 the sccond fargest consuming industries after garments, dyeing spinning, knitting

and textile group While making projecnion for gas demand for captive power sector under
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BGSL, the same analogy has been used ps in TGTDCL. Growih trend is likely o follow the
course of TGDCL. Figure 7.3.10 shows the demand in the captive power sector in the
BGFCL area,

Base Case: CAGR = 6.5%

High Crae: CAGR = 5.0%

Low Cuse: CAGR = 5.5%
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Figure 7.3.10: Cazprive Power Sector Gas Demand under BGSL

Captive Power Gas Demand under JGTDSL

Before commissioning of Lafarpe cement factory JGTDCL had 20 tea gardens 3 spinning
mills end 1 cement factory wem captive power customers. Daily consumption was about
IMMSCFD and the oversll trend was declining. [t has been essumed that caplive power
growth will be minimal. Demand by Lafarge has been cansidered as exceptional and has been
added with the normal projection without adjustment. The final CAGRSs are 7.4%, 8.1 and 7.2
for base high and low cases rexpectively. Figure 7,211 shows the industrial sector demand
forecast for JGTDSL franchise ares,
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Figure7.3.11 Captive Power Gas Demand in JGTDSL A
Ceptive Power Sector Demand under PGCL and S&S5W

Mo significant growth in the captive power gas demand in the PGCL franchise area is
foreseen since over six year prowth has been very low, present consumption in this sector is
less than 0.01 MMSCFD. Tt has been estimated that in the base case it may nse to 0.3
MMSCFETY while in the high case and low case # might h:: 0.5MMSCFD and 0.2 MMSCED.

(jas network is expected to expand upto Khulna region at a time when national grid power
situation is expected to improve. Hence the captive power gas demand may not grow at a

pace as it has been now,
Countrywide Gas Demand in the Captive Power Sector

Gas demands in the captive power sector under the four franchise arcas have been added o
{ind the countrywide demand. Over the projection period for the caplive gas demand CAGR
will be 5.62%, 6.74% and 4.48% for the base, high and low cases respectively. Figure 7.3.12
~ shows the counirywide captive power gas demand. Captive power sector gas demand is rise
at faster rate at the during the next six ycars and then rate will be slower, indicated by gradual

flatrening of curves, for the reasons described in the previous sections.
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Figure 7.3.12 Countrywide Captive Power Sector Gas Demand

7.1.3 Domestic Sector Gas Demand

The mte of using the commercial fuels for the domestic use depends on the e of
urbanization. In 2005 the 25% people lived in the urban area and about 34% of population
will live in the urban area by 2015 (Touffg 2005). Given the edventage of gos as 2 fuel and
tack of suitable lternative, domestic sector gas demand will inerease imespective of the area
if the government docs not impose any restriction on extending Lhe pipeline gas w less vioble
wrees. Even the stalling the expansion to new areas will not fully stop the increase in domestic

sector ges demand beeause of the expansion of the exinting areas under present network,

During the period of FY [994-95 to FY2004-05 domestic sector has shown growth of around
10% in the TGTDCL shhough there has been some rise and fall during this period. For the
Base case it has been assumed that 10% growth mate will continue until FY2009-10 and the
growth rate will gradually fall. For High cese an 11 % growth has been rssumed until 2009-
10 foliowed by 10 % growth over the next five years. However for the Low case, following
very recent tend, an 5% growth has been assumed until FY2009-10 followed by 7% growth
for the next three years, a 3% for the rest of the pmjccti;n period.
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Domestic sector gas demand under BGSL was slightly higher than TGTDCL area. This was
duc smaller size of the company and cxtension to newer areas. Very similar approach as in

the case of TGTDCL with higher rates has been followed 1n making projections for BGSL.

In 2005-06 cuuntrgmidﬁ: domestic sector average gas conswmption was 145 MMSCED
{TGTDCL-102, BGSL-33, IGTDSL-¢ and PGCL-0.66 MMSCFD). By the FY2(24-25 this
figure will nise to 363, 1058 and 463 MMSCFD in the base, high and low cases respectively.
Countrywide overall gas demand in the domestic sector 1s presented in the Figure 7.3.13 and

companywise demand is given in the Figure 7.3.14,
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Figure 7.3.13: Countrywide Domuestue Sector Gas Demand
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7.3.4 Commercial Sector Gas Demand

Countrywide commercial sector gas consumption was 13.7 MMSCFD 1n FY2004-2005, It
may risc to 38, 39 and 33 MMSCFD in the base, high and low case demand scenarios
- respectively by 2024-25, 'Cnuntr}rwide commercial seclor gas demands in three demand

scenarios are presented in Figure 7.3.15.
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Figure 7.3.13; Countrywide Commercial Sector Gas Demand

%.3.5 Gas Demand in ‘Fea Estate

Gas demand in the Tea estate sector 1s likely to remain unchanged to its present level of 2.31

MMSCFD over the entirc projection period.

7.3.6 CNG Sector Gas Demand

CNG sector demand has shown very steep rise over the two years. Figure 7.1.16 shows the
country wide gas demand for the forccasting period. Since it 1s the just begiming in real
sense of word, the rate of rise 1s very high. Some sort of saturation will evenmally reach
which will cause slower growth. By lhe vear 2004-25 it will reach 49, 67 and 35 MMECFD

in base case, high case and low case demand scenarios respecuvely
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Figure 7.3.16: Countrywide NG Sector Gas Demnnd

13.7 Forecast for System Laoss

System loss has antained a monstrous shape, which has marred much of the success of the gAS
sector. Non-iechnical system loss must be prevented at mny cost. Messures like splitting
TGTDCL into scvere]l smalier companies, increasing the accouniability of employees and
regional managers, intensive surveillance, stopping political patronization of trade unionism
cic can contribute pasitively in reducing system loas, In forecasting system loss mn optimistic
approach hns been pursued. [t has been assumed that BGSL and PGCL wilt be able to
maintain system loss a1 current level and preportion of system loss in TGTDCL area will
reduce gradunlly 1o 2%. If same approach is perused for three cases high case system loss
may rise &5 high 25 149 MMSCFD. Measures must be taken to keep the system loss 1o
acceptzble tevel, Concerted effort by all tires of the administration wil} be required to achieve
the desired goal,

8

140 /ﬁ‘

Gas In MMSCFD

o N sg285
b

g ¢ & ¥ 2 2 g N =
R TR TR - R}

g E BREEFEE B

—y— Birtn ~a-= High —ere |0

Figure 7.3.17: Countrywide System Lots
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7.4  Regional/Companywise Gas Demand

Regional or companywide overall gas demand forecasts for four cxisting and S&SW
¢umpany have been presented in this section. Overall average demand under a company is
just the sum of the sectorwise average demand under respective companies, The maximum
doily demand is the sum of the maximum demands in the bulk sector and non-bulk sector
multiplied by a diversity factor. Diversity factors have been used on the pssumption that the

el the sectors will not simultaneously consume ils maximum in any prrticolar year.
7.4.1 Overal] Gas Demand onder TGTDRCLL

This company will continue t¢ sole the major portion of the gos in the country unless the
government decides to split it into multiple distribution companies. The daily maximum
demand under Lhis company is likely to grow at 5.9%, 8.9% and 4.3% in base, high and low
cases respectively. Figure 7.4.1 shows the overail maximum gas demend imder TGTDCL in

three scenarios.
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Figure 7.4.1 Overell Gas Demend under TGTDCL

74.2 Owverall Gas Demand ender BGSL

Being the second largest distnbution company, BGSL has faeir chance to continue the
increasing wend provided the gas supply can be cnsured. Because of the decline of the
_ production from Sangu, Feni, Meghna and Bakhrabad slong with the limitntion of the
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Bzkhnrabad-Chitlagong 24 inch diametiar transmission pipeline BGSL scems to be in o very
diflicult position to cope with the growing demand unui FY2009-2010. The farccast is
made on the ample gas scenanio. In base, high end low Case scennrios growths over the
cntire period of forecast wili be 6.7%, 10.2% and 5.6% respectively, Figure 7.4.2 shows
the maximum demand under BGSL in three demand scenarios.
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Figare 7.4.2 Overnl) Gas Demand under BGSL

743 Overnll Demand under JGTDSL

The shows that the averall maximum gas demand in the JGTDSL franchise area will incate
£t 5%, 9% and 3% in Lhe base, high and Jow casc scenarios respectively. The main
contribulor to the increase in the gas demand will be power sectar, Overall maximum ges

d:mend is shown in the Figure 7.4.3.
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Figure 7.4.3 Ovennlt Gas demand under JGTDSL
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T4.4 Overall Demand under PGCL

Figure 7.4.4 shows overall maximum gas demand under in this company in three difTerent
scenarios. Growth rates are 10% (5% end 3% in base, high and low cases respectively.
The wide difference between Lhese growths mates are due to very low genemtion scenario
under low case of power generation. Gas demand for the proposed sicel miil by Tals in
[shwerdi and another feniilizer has been considered in the high case scennrio. These have
elso widened the gap.
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Figure 7.4.4: Overall Gas Demand under PGCL
74.5 Gas Demand under S& SW Company

Gas supply to region under 1he proposed 5 &5W may start in FY2010-11 depending upon the
completion of wensmission pipelinc. Considering the best performance in the implementation
of wansmission pipeline project, the demand forecast has been made sizning from (he
FY2009-10. Since the non bulk sector demand is expectcd to be low Lhe power sector gas
demand will highly dominate. Figure 7.4.5 show the summary of the forecast in the scenarios.
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7.5 Sub-regional Gas Demand for Non Bulk Sectors

As it has alrcady said how sub-regional gas demand will inlluence the future planning, it was
onc of the objectives of lhe study to estimate the sub-regional gas demand. Under these
considerations the sub-regional zas demand for the non-bulk sectors demand for different
sales centres under the TGDCL has been presented in the Table 7.5.1. Demands shown in this
table are the average demand. Sub-regional forceast for other companies are not made for

they wonld be insienificant.

Tahle 7.5.1: Sub-regional Demand Forecast for 'l‘i:}'I"IJT Cl.

Sub-Region Gas Bermand
FY 05-06 Fyv 06-07 FY 07-08 FY 08-09 F¥ 09-10
Sonargoan 458.00 51.11 53.96 81.97 . B6.21
MNarayangan) 53.49 g9 1 0.1 78.34 B3.79
Munshigan 0.94 1.07 1.05 1.08 1,10
Tongi 15.48 1775 18.66 19.38 21.71
Manikgan) 5.22 582 5.66 5.75 575
{ Tangail 8.71 10.84 11.65 15,12 18.45
Savar 55.00 6017 &4 66 72.82 T4 B8
Joydevpur 85.00 105,13 128.83 150.00 170.33
Marsingdi 24.40 28,87 3041 36.04 40.24
Ghorasal 3.1 342 3.38 3.52 3.58
B.Baria 249 290 2.94 3.11 3.21
Ashugang {.48 0.55 .54 0.58 .59
Vairab 1.08 1.18 1.15 1.13 113
Mymensingh 199 3.28 2.28 | 2.39 2.46
Jamalpur 0.55 062 0 &1 .62 0.63
Sherpur .24 0.27 027 .20 0.30
Metrakong .33 036 0as 0.36 0.36
Kishoregan .62 0.76 081 0.1 0.08
Yaluka 871 11.78 13.38 1846 2217
Gafargaon a.11 0.13 013 0.14 0.14
Trizal 003 0.0 004 0.05 .05
Dhaka Metrg 133.87 158.51 158.69 168 51 175 05
Tatal 454.49 530.51 564.87 §40.60 B97.92
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7.6 Countrywide Overall Gas Demand

Comntrynwide overall maximum daily gas demands in three scenarios are presented m Figurne
7.6.1. The countrywide average gas demand is the sum of the individual sectorwise average
demand. However, the overall maximum or peak demand 15 not the sum maximum demand in
the individual sectors. Becavse, it i3 not cxpected that all the sectors will consume at
maximum tates on the same day of a particular year. A diversity factor of 0.94 has been used

in gach demand scenario or calcularing overall maximum demand

Countrywide overall and sectorwise demands projections in three scenarios are presented in

Table 7.6.1, Table 7.6.2 and Table 7.6.3,

It 15 found that total 22,114 TCF, 32.170 TCF and 17.890 TCT pas will be required from July

2003 to July 2025 period in base, high and low cases demand scenanos respectively.

Growth mtes (CAGR) for maximum demand over this period are:
Base Case = 6%
High Casc =59%
Low Case = 5%

Proportion of power sector gas demand to the total countrywide demand will increase. In the
hase case scenario, this will rise to 48% of the countrywide averape gas demand by FY2024-
23, While 1n the lugh case scenario and low case scenarios this proportion will be 56% and
45% respectively. Thie propornon of the ferlilizer in the base case sector will decrease to
6.5% by the same period. In the high case and low case demand scenaros proportion of

tertifizer scetor gas demand will fall to 5% and 8% respectively,

In lhe base case 1n 18 found that the maximum daily demand will reach 5,117 MMSCF while
maximum demand in the high and low case scenarias will be 9,762 MMSCF and 4,112
MMSCF respectively. The difference between the high case and base case demand appears to
be very large. It is due the electricity demnand in the high case scenario. If the electricity
demand grows according Lo the high case scenario as envisaped 1 the PSMP 2005 and the

trend to set them on gas based, the overall gas demand in ke country will be very high as
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shown in the high case demand scenaro in this smdy. Apar from that the high case gas
demand s¢enarios it 18 assumed that all the sector wiil grow at hi gh rates, which may not be
the casc in reality. In fact one sector may grow at high while other at thar time may not show

that trend However, for simplicity there is no the altemative 1o such ASSUNPKIONS
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Figure 7.6.1: Counirywide Maximum Gas Demand
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7.7 Comparison of Forceast under This Study with OQthers

Figure 7.7.1 shows results of countrywide gas demand forecast made by different apencies
since 2001 including (s study. Average daly demands during each year at (ve year
intervals have been shown in this frpure. From the first look, it can be said, general trend is
that she forecast performed in eatlier showed smaller values than those performed later. It
might had happencd due to fact that forecast done later had been able to accommodate
changes took place in this dynamic sector, GSMD 2006 is, however, an exception In the Case
B of GEMP2006 showed slow growth at the early stage of the forecasting period but at the
later stage growth rate is very high compared fo others. At the final five vears interval
GSMP2006 showed steepest rise and the average daily demand rose to 5,606 MMSCFD.
GSMP 2006 predicted that gas demand in the powcer seclor in the base case will reach 3,171
MM3ICFD by the FY2024-25 while PDB calculated this demand as 2,632 MMSCED as the
system total of over all maximum Calcolation of PDB was based on the cnergy calculation
done 1n the PSMP2003. [n this GDP bascd pmjection of GSPMP2006, consultants alsa came
up with smaller values at the beginming and higher figures at the laler stages for the no-bulk
scetors too. These made their projection curve having increasingly steeper slope. Bur the
general perception for nommal growth scenario is that when the size of economy becomes
larger growth tate will be slower. In this study the base case gas demand for power is based
on the projection by PDB in line with master plan update 2006 and subsequent changes in
view of projects taken recently. Non bulk sector gas demand projection based on the bottom
up approach. In the GSMP2006, the consultants first tied 1o link the GDP with the pas
demand in the non-bulk sectors. Upon finding these results to be unrealistie they made

arbitrary adjusiments,

The average demand under this study is slightly higher than those in the projection by
Petrobangla in 2005 for the most of the projection period. By the end of the projection they
are about the same. But the maximum demand is higher than those done by Petrobangla in
2005. In that projection Petrobangla used gas demand by the Power Sector Master Plan 1995
for until FY2014-15 and then extrapolated for the nex£ 10 years. They considered relatively
low growth compared to the prevailing ones in the non-bulk sectors, especially the industrial,

captive power and CNG sectors. According to Petrobangla 2003 projection average demand
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FY2008-10 wijl be 1954 MMSCFD while thes study shows that average demand in FY2009-
10 will be 2,125 MMSCID, Maximum demand is also lower in Pelrobangla 2005 projection
than this study This sady shows that in the FY2024-25 |he maximum demand will be 5,177
MMS3CFD while Petrobangla 2005 projection predicted 1t to be 4, 773 MMSCFD. In 2005
Petrobangla adiusted its forecast made in 2001 in view of the curment wend of the sectors
under dismibution companies. But it did not study the sub-regional growth pattern at all.

There was ng effort to lock into the non-bulk sectors in detail.
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Figure 7.7.1- Comparnson of Forecast under This Study with Others

Forecasts made by S& $W Consultants and Econ are far below the present trend. These
projections were made on the basis of GDP growth projections. They made sectorwise
projections for the whole country. They did not find the demand for any region. Their effort
was more focused on the companison of gas demand and the reserve in order o investigate
the possibility of gas export. It may be worthwhile to mention that GDI' growth does not
complelely relate with the gas demand in this country because agricultural sector, which has
virmally no link with gas consumption apart from ferilizer production, has a great influence

on lhe GDP growth of this country. Since the 8 & W Consultant and Econ did not have the
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regional distribution of demand Lhey could be indicative of national demand but these types

of projections could not contnibute to the infrasiructural development of the sector

National Committee 2002 (Rescrve Commitee) made the gas demand forecast for the
country for penod of 2003 1o 2050, As meationed 1n the Chapter 2 that the commttes found
yearly totul gas demand in nine different scenanos. The average demand calculated in 6%
GDP and witk: ET Model-TV {shown in Figure 7.7.1} has stoiking similarity Petrobangla 2005
projection. The prejection under tlus study shows slightly higher values until 2020 and for the
next five years both are very clese. The forecast made by Lhe Comminee in the caption
‘Busingss as Usual” (4.53% GDP growlh) appears to be very low, The committee found the
total gas demand in different scenarios but did not say anything sectorwise or regional gas

demand. They did not show maximuem daily demand either.

This study madc Torecast for both countrywide and regional gas demand and presented. This
Study examned the sectors in delail. This is based on the latest information. Non-bulk sectors
gas consumption data from dilferent sales cenlers were collected for thig study and tried show
the growlh patlern of different areas under companies especially under TGTDCL. This study
also tried find reasons bolund wide variation of gas consumption growth among different
arcas. Besides, this study gave special emphasis on growth padem on the industzal and
captive power sector gas consumprion. Industry categorywise gas consumption data from
different sales contre wers collected and made gas demand forecasts based on their growth
wend. This study  has been able to make the understanding about the non-bulk sectors
growth patiern especially of industrial and captivé power sectors both repional and

countrywide basis much more comprehensive than the previous ones
Simce this study has been abic w accormmodate the atest scenarios of the bulk sectors and it

is based on the comprehensive study of non-bulk sectors, 1t can be said that the forecast made

under this study is more dependable than others.
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CHAPTER 8
DISCUSSION AND CONCLUSION

8.1 Discussion

This study shows that proporiion of power sector gas demand to the overall countrywide
demand will increase indicating further dependence on a single fuel. The share of the
fertilizer sector gas demand will decline with time In'dustrial and captive power sector gas
demand 15 growing very fast. The gas demand in the domestic sector wiil continue to increase
1 this couniry becanse of population growth and migration of people to the urban arcas.
Rapd urbanization is causing lhe extension of cilies and townships both laterally and
vertically Thevefore, gas consumption in the domestic sector will centinue to increase even

expansion of network for domestic sector 10 new areas is stopped.

(ias censumpiion in the CNG sector has surpassed all estimations of the past. Increasing
number of CNG stations are being installed 1n different regions wilh the increase in demand
by the automabiles. It has appeared as a significant gas consuming sector within very shot
span of time, fUse of the price of hquid fuel such as petrol and diesel, promotional policy by
the government like duty free import of kits for conversion, and above all the throw away
price of the gas in this scetor are believed to be the main reasons for such rapid expansion of

CNG sector,

Growth of gas demund s very prominent in the arez around the Dhaka city and it is exlending
along the main highways projecting away from the city. Due to higher price of land and high
rental for housing the industries in the city arcas, entreprenenrs are choosing sites for new
industries in the affordable areas Some of them are shifiing existing ones to the outskirt areas
like Sonargoan, Savar, Joydevpur and Narsingdi et¢. There has been very rapid growth in gas

demand in these areas 1n indusinal and captive power sectors.

Altheugh it cannot be compared with Dhaka region, Chittagong has emerged another growth

centre for gas demand. A large number of gas based industries have been set up around this
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cily especially from the Barabkunda to the city-gate along the Dhaka-Chittagong highway. Ii

can be said that if smooth supply of gas can be ensured the growth trend will continue.

On the other hand, there are some areas where gas nefworks had boen exlended long before,
but development acuvities did not get any momentum. Sylhet region is an example where gas
distnibution ts as old as the history of the gas marketing in the country, But industrial growth
has been discoursging in this regon  Jamalpur, Sherpur, Netrokana, Kishoreganj,
Mymensingh (north) under TGTDCL franchise area have been connected with network 10-12
years ago. Growlh of gas demand in these towns has been limited o the domestic scctors and
with very small amount in commercial sectors. Brahmanbaria is adjacent lo the biggest gas
field Titas and there has been gas disibatien nerwork for quile a long time, communication
15 &lz0 very good, cven though thero has been no virual growlh in the idusinal scctor here.
Hence it can be said that only availability of utilities cannot intensify growth of industries ina
particular area.  Therefore, expansion of gas network shoold be based on economie
consideration. Indiscrimimate extension of gas infrastructure willi be wastage of scarce
natonal resource. Infrastructure development should be wvery much based on clear

understanding of the sub-regional growth pattern

The swdy of gas consumption in different types of industrial and captive power sector
cuslomers of different sales conters have revealed lhat garments, dyeing, knitiing, spinning
and textile together as a group, weaving sector, leads in the industrial and captive power
sectors by a very high margin wilh the second leading one: steel and re-rolling. The recemt
frend in the industries is to set up composite indusines e garments, dyeing, spinning and
textile in the same premmiscs by same mvestor, Corarme, Food and Beverage, Paper and
Packaging are some other types industries that have some shares to the gas consumption o be
mentioned. Contributions by other industries are not very significant. Since the industral
scetor of Lhe country s not diversified at all, gas demand in the industries both in industnal
and caprve power sectors will very much depend on the progress of the weaving sector. Any
sethack lo the weaving sector may cause the pas demand in industrial and captive power

sectors to be plummet.
This study has further revealed that gas consumption 1 Lhe industrial sector is dependent on
the export of manufacturing products which is largely garments, knitting and lextile products.

The consumption in this sector can be approximated by a lincar relatonship.
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April and May is the peak season of gas demand 1n the country. Dernand fer electricity in the
residential, commercial sectors increases due to hot weather. Demand of electricity for
irrigation reaches to the peak during this period. High demand for electneity causes rise in
gas demand, This is further accentuated by risc i pas demand in fertilizer sector becaunse in
this period hey try to operate the fomilizer factories in the full swing. Since the difference
between Lhe evening peak demand and average daily demand in the power is very igh.
Evening peak demand in the electneity compounded by the peak demand by the residential
seclor for cooking, evening peak gas demand neccssitates the gas sector some exlrd capaciry
in both production and transmission over the daily overall demand. Alternatively, like many
orher countries, the difference between daily peak and low demand may be reduced by using

liguid fuel or LPG for the peaking duty power plants.

Gas requirement from 2006 to 2025 will vary from 17.85 TCF to 32.17 TCF for low to high
growth scenarios with 22.11 TCF in base case (moderatc) scenario. With these huge demand
figures in the view it is not difficult for anybody to summmse that it will be an uphill task for
the country’s gas sector 1o meet this demand with the indigenous resources. Urgent actions

are needed for the augmentation of the production and transmission capacity.

8.2 Conclusion

1. Demand for natural gas 13 ever increasing in the country. Meeting long-lerm demand

will be the great challenge for the gas sector.

2. Major share of the indusmial seclor consists of consumpuion by weaving sector which
i3 the major sowrce of export from the country. Gas consumption has approximately

linear relationship with export in the manufacturing sector.
3. Indusirdal sector prowth is predominantly limited within Dhaka and its surrounding

arcas. Chitlagong region could be another growth cenme if dependable gas supply

could be established.
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4. Availabibty of gas supply and other vtilities does not necessarily guarantee indusinal
growth in a particular area. People have general tendency to stay close to the
admimsirative centre of the counlry
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Appendix
. Appendix- A

Table A1 : Gas Consumption and Production History
Period: 1961-2006

Unit: BCF
Year Power Fertilizer | Industry | Captive | Domestc] Comm.| CNG Tea [Production|
1960-61 0.161 0.847 [+ 1.8
1861-62 2.626 D.544 ] 3.5
196263 4.520 0.912 1 5.4
1953-64 5812 0.962 0 5.8
1554-65 4.755 .918 0 57
1865-66 5672 0.845 4] 6.3
196657 5.530 1.027 O 8.6
1896768 0.225 6.450 0.g17 LH 1.6
1968-65 Z2.764 5.954 1,843 1] 10.3
1963-7D 6017 7.544 0.735 0.005 0.0 1.4
|1870-71 7.154 B.148 1,346 0.028 0.1 16.7
1971-72 5.480 4978 0.546 0.056 0.3 11.5
18972-13 7.860 14.075 1.380 0.083 0.7 23.6
1973-74 10.1.36 15.558 2.380 0.1684 G.1 28.3
1974-75 B.445 7.104 2.867 0.260 0.2 18.%
187576 B.704 13,787 3.566 4895 a3 28.8
18976-¥7 10.785 15814 4.37 1 0.786 0.3 32.2
18977-78 13,184 13.958 5443 1.149 0.4 0.016 34.3
1978-79 14.806 15.444 £.349 1.827 0.8 0.151 39.3
1875-80 15,855 18.587 7.287 2,839 1.1 0.205 457
1658081 18.855 17,804 B.482 3.926 1.4 £.258 48.9
1951-82 18.000 26 600 2,100 4200 3.7 3.270 54 .8
1982-83 22,0040 23.500 5500 5200 1.8 0.259 722
1983-84 22.800 20.40Q0] 10400 5800 2.1 0.287 33.3
1584-A5 38.300 27.200] 12.600 6.300 2.2 0.241 848
1985-86 39.800% 33.700] 16.400 £.800 2.7 0.304 105.3
1886-87 51.800 34900 18.700 §.800 3.4 0.576 120.9
16587-88 52.100 £1.000 16.700 7,600 3.8 0.6541 147.4
1588-89 65.500 83400] 15000 8.300 3.2 D628 162.0
1985-00 75 604 55.8900] 14.300 10200 3.1 o677 167.7
198001 82600 54.200] 13200 14.500 29 0.750 172.7
1991-92 33.100 61.600] 13.400 11.600 2.8 0.677 188.4
1952-53 83,300 §9.2001 15.200] - 13 500 2.4 0.650 210.9
18493-54 87 300 74500 20250 15.400 2.87 0.589 2238
189455 107.40D BO.50Q] 24,240 18.880 2.88 0.524 2472
1895-56 116,800 20.980] 27.31D 20710 3.00 0.727 265.7
1806-57 110.830 T7.830] 28620 22.840 4.49 0.712 25049
1997-98 123.550 30.070] 32325 24 800 4.81 0.743 28149
18458-85 140.820 B2.710F 35790 27.020 4.71 0.710 307.9
1999-00 147,620 B3.310] 35870 15007 29.550 3.85 0.571 331.2
2000-01 175270 B8.430] 39800 18.162 31.850 4.06 0.6659 37122
2001-02 185,950 T8.780] 38.500| 21,605 36.740 4.25 0.003] 0O.726 391.5
200203 186,280 85850 45380] 268176 dd D00 4.56 1.357| 0Q.742 4273
200204 169,000 82.820| 46.367] 32.082 45310 4 .85 1837 04.815 433.0
2004-05 211.023 83,394 51.675] 37857 524591 4.85 3533 0755 488.8
200506 224 .350) 89.0868| 632811 48382 55747 5.1 8.832] Q.758 528.0
Tota! § 28106840 | 1,827,087 | 7DB.621 | 199.823 | S40.829 | 91.867 | t2.762 | 15.963 6,563
Source: Petrobangla 2001, MIS June 2006 154
4



M3

SIGTITY [ erlT6OC | iGL'S ERZETL | SSi'EL ZLL'BEL s o STy | BOLEIL I5LTOR'L &L
050 GR0 Wt IO ELE Bir G 154 Oy . $55 4L oA DSLES DOLRY LIE LR 905002
iS5 DG e TS 0ZC | SO0E Yo Lf - £i4 9E s oSS Tr [ FrY T CO-YD0S
rld 28 0f LEG BEL LidL 08 R £60 0 S Ve YiO'E BIFIE ZYr Gy E06'ST o002
SE'g rir 962 BIF GiE ZZr 0 [ ¥4 i6E0 gg' It LGRZ OLE £ 12678 rirZEt 0-Z002
926 BEG 25BE OCZ SrE 800 3T 19E 0 SILZ G FIF Liv 92 £t TLLTEL Z0-LO0Z
Y8 TG wGE LY IET ZZr 0 o1 brl &Y O COEZL F R A Gy i2 IELPY OSCELL VOO0
05’ GV EEL FITEY 12E11 yOE'O Zre 12 orZ PiGZZ LO¥ ¥E AT 00-666 4
Z6'2 BYS'¥ILZ YOR 951 O0E O £ 61 T4 199 92 LBE'¥K TG 01 G566
ori Ot rel AL 1R Z9E 0 IV oz 2 rri'sr 506'5r J0Z B0 B8-2651
(4] 851461 F L2 0 98691 6Lz £l 12 HX) i 1] L6066
8o’ BYZ OQL {98 €11 Zra'o FIGSL AT [T I S ©% DOSEY B5-5651
[ OEEZLl GLh 651 996'0 L6 1t Zre | DREGL 1EL'AY BOr'@l S5-4651
ar's LSU'SHE L01ESL 005 0 0070 208’1 SINTL ZrZ'Lg 6/051 Y5-£551
SEG T 261251 a8s 0 T TR LZE'E IGE LY RsEEd LH-Z58L
829 Tyl gL S8 o0y 0 <00’ 09z or@' RZH'ZE BBCR 201651
520 LO0GZ 1 GLr |21 %0 LLG 8 ez Yozl rig'ig FAIT L6066
W £04 T £rZ ¥ii - YOz B W E (R WESLE Z0% g DG-GB 1
4D rir Ll O¥Z ¥ - 600’8 LZ252 158 9 LO¥ CE BGY LS GI-EHG1
60 90101 O30 201 1204 LRLD rz oHRe =S CO0'Br o198l
658G [ B3 L6 BZGt 0zZ 9 RirZ 0506 9090t [ToL g
(e} Q182 DOSEL [TaE3 v fi LT ¥il'y o0 OF IV 2T DO-C0¢ |
Z28°F L 6d. L/987 L9r' IE1'D KLZ 28l [ v 950 rFE S8 G|
o4'E DO8'£9 L9510 Los 081 riZ'S 50452 K24 YRG!
[ ¥A GLL4S T 6¥0 & vl 15¥1 orl'8l ¥ Ce-Zuii
C gl 65715 oy 0 o050+ 185’1 £G5S TR &1 oi0 el Ze-Le6t
0 tZr G YoL're SOZE 5921 AT S L LZEEL LE-OR61
S0 CYE'IE 50F LE ZirZ 1oL EZB' GIE 11 FITET [
Zro- | oaziz SIELE LGOSt SO () [T R4 TN 50Z B GLWLIGE
RE O~ Or8ZL KI0'EE ail erso RLig 1LEQ ITE B Ri-2I6L
¥G O+ BRZEL Ly ZZ oLn 0D S FE T D0z & {19161
e o Yy 02 ira 0L GEr'Q [ YL g TR SLE T RLGLEL
G0 LIL 0L £0r'0l 1120 1940 il B5OT CO0'G Gi-riBl
L0 ¥l Gl $02'81 orig $iig 29¥°L 655 DL GL¥ yi£i81
¥5'0 S5Erl Wil'vl FIeye) &30 1) cre'd 636 ELL'Y ci-Zi6l
SZT Ly DAl ¥ PE0'0 €00 D ZIED Z00 0 LOL'E £i-1i6]
B0 wZi e sl ZI0'0 L¥0'0 L0 SIL'Y BI¥E 120281
ar’l O6L'E .. JEvLE ¥00 O 8200 Crl'd RZE'L ori’i 025561
000 'L el 4 100’0 &00 0 GO0'0 - G 59996 ¢
000 GZL O 42 0 + - - SZZ0 B80-1061
[{™A] A
o4n Mopung [sReg oL | OND nduD | e oug | ansewog | irpuewuon | pesnp SOLTRTE- Sty LTy
4909 : yun

¥ - Mpudy

PI7 Auedwo) q ® | sen se)|)
uo)idwnsuos) S as|MI0IIAG : |7 Y 1geL



Table A1.2 : Sectorwise Gas Consumtption

Bakhrabad Gas Systems Ltd.

Appendix - A

Unit : BCF
Year Power Ferlilizer | Industry Captive Comm. | Domesls | Seasonal Tea CNG Total UFG Purchase
Power Sales (%)

1984-85 3.637 0.000 3.006 0.017 0.004 0Q.000 6. 754 4,120 703z

1985-86 5,306 0068 5.270 0.078 0.086 0.158 10.965 1.470 11.126
1986-87 5,794 0.509 7.043 0196 0.280 0 4E8 14,280 1 870 14,6557
1087-88 3.187 11,8943 478 0308 1.420 0.453 26.000 2 080 26,6833
1988-89 T 314 13.637 5.364 0442 0.833 0.000 27.589 3420 28 633
1089-90 7570 18.240) 5.049 0.524 1.133 0000 32 518 -(.950 32207
1990-81 8.487 16.020 4. 657 {.405 1,270 0000 30 929 -0.490 30778
1891-32 7.758 17,917 4,540 0.496 1848 0,159 32718 0180 32776
1892.93 5,350 16.270 4713 0608 2118 0.110 29.069 1.080 28,383
1993-94 16.916 17335 5.138 0 600 2.562 {.099 42,651 0.370 42,809
1984-45 18 243 26,308 5.580 0D&7S 3.281 0105 55.195 -1.070 54.604
1995-06 15 B84 31 916 5.508 £.740 3.768 0087 58.003 -2.000 56 543
1996-97 8,538 24.833 5274 2.084 0827 4,214 0.000 45 770 0.500 45989
1997-08 17.977 28,555 5131 1.467 .902 4. 787 0.000 58.819 2.520 602,301
1993-89 22 803 32439 5239 2634 0.655 5.364 0.000 69,437 0 860 70034
1859-00 22.859 34 566 5.380 2774 1.025 G112 0.000 72716 2810 74760
2000-01 24,893 35.942 5.856 3111 1.068 6,539 0.073 77 872 2.330 74 GAG
2001-02 23.543 35.880 6.126 3176 1,171 8176 0.073 78144 4080 11,333
2002-03 28718 37 661 .58 3.468 1237 10.220 0.110 {028 86,033 1.0%0 86.902
2000304 23387 37 808 7.247 4,219 1.318 11.346 0.037 0.166 85 627 1.030 86,509
2004-05 26.082 36,745 7464 5205 1.357 12 195 0.000 0,535 89,585 2.160 81 511
2005-06 28 109 34 605 8.450 8.607 1.406 13.080 0000 {.001 1.226 93.584 2.250 895.740

Tatal 336.356 | 5H09.198 123.587 34.935 16.379 | 100.004 1.939 0.001 | 1.956 | 1,124.355 1,140.055

Source, BGSL 2000, MIS June 2006
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Table A1.3 : Sectorwise Gas Consumption
Jalalabad T & D Systems Ltd.

Unit :BCF

Year Power Fertilizer {Industrial |Comm. (Domestic |Bricks ITea Captive ICNG  |Sales UFG |Purchass
(%o}

1977-78 0.000]  0.023 0,005 0.016 0.049 D045
1978-79 0.000]  0.080 0 064 0.151 . 265 0.265
1979-80 D055 0057 (1.090 0,205 0.407 0407
1880-81 0.050] (0.053 0125 (.259 0 488 0 488
1881-82 0128 0.090 0.164 0.270 0 652 0.652
1982-83 o082 0102 0.168 0.259 2611 0611
1983-84 G127 0083 0174 0.267 {1.6E1 0.661
1484-85 0.133] 0.085 00.184 0.241 0.644 0644
1985-86 8.525 2014 104 0,225 0.304 9.168 89168
1986-87 5.340 (243 2038 0116 03418 0.217 0.576] 0033 8904 0,204
T9BR7-B8 4.680 8.313 2400] 0142 0.388| 0.221 {.641 1.012 15,096 15.896
1988-80 5.334 6.374 1541 0.isd 0437 0000 0.528 1.062 15.538 15.538
1989-90 3 186 6.133 1.318] 0172 0.775] 0.000 0677 1.069 13.331 1.3.331
1080-41 2521 6220 1.300f 0175 0.748]  0.000 0 750 .996 12.720| 3.310 13 141
1991-92 |- 1.548 5797 1.031| 0182 0.793] 06.039 0677 0.870 11.3371 1.890 11 551
1952-93 4.484 5.575 1108 G182 0.925] 0.044 0.660 0.711 13.6884| 3.520 14177
1993-94 5.532 5.858 1602 0203 1.281] 0044 0.689f 0.652 15.861] 4.430 16.563
1064-05 0726 5775 10904 0210 1410 0.067 0.624 0.671 20387 2.000 20.795
1995-96 11.353 5.563 2008 0227 1.515] 0.045 D727 0786 22223 1.500 22 557
1895-97 13.782 6.011 1.870] 0.271 1.569| 0.091 0.712 0.790 25106, 0,190 25.153
1997-08 15.720 5.538 1.600] 0300 1697 0.030 0743 0.704 26.333] 0880 26.565
1945-89 12.841 5.909 .382] 0332 1.828] 0.047 0.710 0.707 23 785 0430 23.857
1995800 10.212 5,867 1.445] 0.367 1964 0030 .671 0945 21.503] 0.000 21.503
2000-01 9.271 5804 1.629) 0402 2.044] 0.037 (.669 0.830 20.785] 0.060 20,797
2001-02 13.358 5.584 1169 0402 2.336] 0.073 .726 0.880 24 619] 1.940D 24 850
2002-03 8.782 5.986 1.003] 0.402 25921 0.073 0.742 0.812 21,391} 0,180 21429
2003-04 10 907 5873 1408 0403 2965 0000 0.816] {.942 23.113[-0.300 23.043
2004-05 11.611 5874 1.373; 0410 32183 0000 0.796 1092 0018 24.357 | -0.1460 24.318
2005-06 11.642 5775 1.283] 0426 3472 0.000 0.755 1.151] 0.145 24.649| 1.140 24832
Tataf 179.964 | 111,994 32,423 | 5599 32480 | 1.056| 14293 | 16.796 | 0.163 394.768 344.168
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Table A1.4 :Sectorwise Gas Consumption

Pashcimanchal Gas Company Ltd.

Unit : BCF
Year Power Fedilizer | Industry |Commercial] Domestic [airck fieids]  Captive Total Purchaso JUFG

1995-00 0.556 0.000 0.002 0.000 0.004 0.000 0 602 0.536] -12.46%
2000-01 13.50% 0.00C 0.037 0.008 0.037 0.011 13.595 13.137 -3.49%
2001-02 18.097 0.000 0073 0.012 0.037 0.033 16.251 15.867 -2.42%
2002-03 17.265 0.0XK1 0.110 0.015 0.11% 0.004 17.502 17.204 -1.74%
2003-04 15,288 0.000 0.256 0.018 0.183 0.003 19.749 19.555 0.79%
2004 -0 21.225 G.000 0.288 0.022 0.241% 0.000 0.028 21.805 21.718 ), 40%
2005045 16.732 0.000 0.325 0.063 0.480 0.000 0177 17.804 17.804 0.0
Total 104.708 0.000 1.0%0 0.136 1.101 0.000 0.255 107.307| 105.85%9
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Appendx-A

Table A2a: Countrywide Industry Categoryywise Gas Consumptlon
Industrial Sector

Gas in MMSCM

Type FY 00-01 FY 0102 Fy 02-03 FY 03-04 FY 04.05
N v N v N v M NV
Garments ,
g:ﬁ?ﬂ"g 1103|556.458| 1226} 592.107]1320] 714.01711507|829.2501 1647| 840.3314
Toxiile
Juste 2 1333 | 2 | 1672 2 | 1621 | 2 3 | 2401
Steel 2471104.471| 259[113 200| 281]132.361| 300]335.808] 301] 140.246
hiatal
Molding 1] 0.006 1] 0.006 11 0.007 1 0.007 1 0.007
Vira 4] 0.155 1] 0.584 1] 0.584 11 0458 L] 0.228
Aluminhum 10} 0.9871 13| 1.232] 13| 1.586] 13| 1.062] 14 1.496
Ceramics 26| 27,892; 26| 28.676] 30| 35.853] 31| 38.574] 31| 38.878
Cement * 1] 42.063 1] 28.715 11 24.058 1] 34811 2| 34.566
Glass 4] 2.156 41 2211 i 2.300 4] 2374 5| 2827
Chemical 59] 30,3301 58! 31.707| 64} 37.618) 67| 39.919] 72| 41,130
Sillicate 10] 4.8601 10| 4,649 12f 4.675F 11| €432 13| 5.063
Secap 44| G.GE#4| 45| 8.184| 45| 8.276] 44| 5027 44 5705
Mos. Coll 0] 0.000 11 0.189 1| 0.226 1] 0.21% 1 0215
Phermeaceutical] 17] 4.720] 7] 5053] 20| 5.076] 237 5509] 28 7.022
Plastic 4] 0892 4] 0BBi 4] 0.811 6 1.128 § 1.285
Paper 8| 8.375 B] B8.352 B 7.7 8| 8.014 9|  9.B57
Pazkaging 2| 0.841 21 Q.732 3l D918 3| 0897 4 1.016
Board 2| 2741 2] 285 2| 2250 2| 1.425 2] 3022
Food & Bev, o7y 16.814| 102 15.693] 105] 16.2356] 118] 13.059| 128] 18.710
Backery 81| 16.638| 93| 17.927| 97| 24.595| 105 27.04D| 104 29.228
Dairy 0] G003 O] 000 Q] 0000 il 0.521 1 0.521
Patry 0] 0.000 Q¢ 0.000 &  0.000 2] G560 2 0590
Betiery 1] 0.031 i 0.029 1 0.030 1] 0.032 2] 0355
Eiscironics 21 1.370 21 0730 i 0.710 1] 0.750 1 0,748
Lime 13 9408] 12| 9.B44| 15] 11456 13] 9361 14| 0O674
|Agro 1 1.728] 1] 1.881 1 1.355 1] 2051 1 2.155
. 1Satt 8] %581 8. 6.126] 11| B.44T| 18] 13.NJ] 21| 14940
Sugar 11 C.007 11 0.007 11  0.057 1] 0.007 1 0.007
Edibie Qil 7| 4.064 Bl 5.725 7| 5724 8] 6.550 8] 6473
Footwaar 3| 0.704 3] 0.802 3] 05842 3t 0.888 3 3.025
Tobacco 2| 2.068 2] 1.922 2] 2083 2f 1,187 2 2.163
Tenary _45] 4.250] 45] 4.355] 44| £852] 44| 5172] 441 5.184
Awrobrick 1] 0.020 1320 1] 1.300 1 1.420 2 1.880
Poltary 1] 0.050 i S.030 1 0.040 1] G040 1 050
Gov. tndusiries 52710 28| 53.4B0| 28] 4B.750] 26| 47.330] 25| 42.600
Cthers 298| 59.368| 4B7| B67.144| 452| 73.6011 483] 74.372[ 490| B85.974
Total 22104 969.66|2478|1013.87|2577| 13179.4[2854[1312.61|3031| 1457 .45

—1837T



-

Appardix-A

Table A2b: Countrywlde Industry Catergorywlise Gas Consumption
Captlve Power
Gas In MMSCM
Narms FY 00-01 FY 0102 FY 6203 FY 03-04 FY 04-05
N v N Y N Y N v N V
Garments
Sehnfﬂ
Knitting
Oyelng
Textile
b e ot | "120]:7325. 23107408 - 407 18} 1671027 533 211| 623111 254|_733.047
Ceramics gl 52101F 71 10576] 7] 129341 11] 17544 11| 21.857
Stes! 7l 586f 71 Se65; 81 1204] 10| 20252 10| 31.99%
Metal 1 45421 11 1.744F +) 16281 1| 1826 1| 1626
Aluminium
Cement 2| 20505 3] 14775 4] 18785] 4] 22238] & 24.484
Glass 2| 2181 2| 2289 2| 2378 2 2315 2} 2404
Jute 2| 5877] 2| 5503 2| 5658 2| 6.245| 3 6.118
Chemical 5] 494 5] 42132 8] 4294 v 2589 7| 23106
Pharmaceut.cat 8] 7462] 8] 7553 7| o088 B  10.1] 13§ 10498
Papar 9] 30432] 9| 35353 10| 29508 151 42.236] 15§ 57.5169
Patkaging 2| 0648 3] 1457 4] 1492 51 1812 By 377
Hardboerd 2| 25582 3] 2681 8] 44v8] &1 4.588] 6] 4.651
Paitry Feed 0 of 1 0.61 1 059 3 1.472] 3f 1.274
Agri 1] 2223 1] 2223] 1] 1.832] i 2231 1| 2.231
Mstamine i1 ©085] 2| 185 2| 182 2 1.8] 2] 1544
Leather Q 8 0 ¢ 1] 09 1 0B8] 1] 0.92%
Polythene 0 Gl © of 1 0425 1] 0603] 1] 0.603
Plaslic 0 0 2 1.24 3 4851 4] B009 4 9. 583
Rubber 1 1 1] 1281 2] +209] 2 1.221] 21 1381
Potymer 0 o 1 oar| 1] oari] 3] oari] ¢ o0.ar
Food & Beverag 9] 4205] 10] 8215] 12] 12.08] 46| 33.05] 18] 14.784|
Bakery 3] 15431 4] 17171 4] 2517] 4] 29170 4| 3.383
v, Qi 6] 5.128; 7l 5255t 7 5025] 7| 5.268f 6] 808514
Dalry [] of ¢ 0f o O] 2| 379 2| 3185
Battery 2l 175 21 +e819F 3 2018 3] 2119) 3| 2,158
Soap 1 048] 31 0B85 i 032 2 08l 2 1
Electrical 2l 137 2t 075 W ONn 1 0.75f 1 0.74
Suaar Mil] ] o] 0 0] ¢ o 1 1.5 1 1.67
Cabla 1] 0043 4| 0043 3| 0043] 1| 0043] 1| 0.042
Tokacco 2| 4.316] 2] 4585 2 45650 2] 4.2515] 2| 4432
Seed 1.5 1] 1.554] 1] 1.587
Chygan 1] 0.515 1 0.75 1 0.75 1 0.9 1 1.112
Qthers 32| 59.04] 40| 64.724] 40| G4.889] 57| 67.77] B4] 74.988)
Total 226] 495.4] 266] 554.04] 309| 751.95] 295] 57572 460] 10385
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Industry Categorywise Gaé Consumption

Table A 2.1.1:
Dhaka Metro, TGTDCL
a. Industrial Sector Gas In MMSCM
Type FY 95-00 £Y 00-01 FY G1-02 FY 02-03 FY 03-04 FY 04-08
N W N W N W N W N V N v
(Sarments
E;:‘n”gg 370 |65.352| 350 | 70.125 | 390 | 71.606 | 400 | 88.503 | 425 | 91.836 | 457 | 99 358
Teaxdile
Sub-total a7 85| 350 70| 390 72| 400 88| 425 G2 457 84
Tenary 450 4350 45; 4.250( 45| 43554 44| 4852 44| 51717 44| 51642
Ceramics 8] s516] af 3516 B8] 3ee4s] 8] 4167 8] 4.655 8l 4.839
Chemical 32{13.015] 32| 13.250] 32| 14.087] 32| 17.288] 32| 1v.927] 32| 19.356
Steel & Metal TTEI35.500] 119 35.500] 123| 35167 135 43 220 130] 44.818] 130] 4539
Bakery 55¢12.950] 58 12.950] &3] 14.087] 64{ 17.288] 70| 16.758] 70| 19.356
Others 1251 7345 134| 10824 144 106873 156] 124964 1684) 12.354| 1684[ 16 425
Total 750( 142,03 747 150.42] B05| 153.63] 829] 188,28 873] 193.32] 905] 212.89
b. Captive Power Sector
Type FY 82-00 Fy 00-01 FY (HM-02 Fy 02-03 EY 03-04 FY (4-D5
N v N v M W N v N WV N v
Garments 1 1 1.82 1] 1.924
Knitting 2| G138 2 0.1 2l 0136 21 0148 2l 0446 2| 1.207
Dyeing 2] nDbap 2 03 2 1.1 p 1.1 2 1.3 2 1.38
Textite 5t 4.129] 5| 4.355] 5 54] 5 45 8] 1220 6] 12.365
Siegl 2 2.3 21 035 2 0.3 2 {.65 2 (LG5 2| 9.654
Glass 1 I 13 1] 142 1 i5] 1 14 1| 147
Chemical 1 0.5 1 05 1 (.5 1 0.5 1 084z 1| 0.942
Pharmaceutical i| o.Ba] 1 oal 1 0.8 1 1 1 1 2] 1.061
Packaging 1 D125 1 0.1 1 .1 1| 0085
Piashc “ 1 1.00 2 3 2 45 2| 4.56
Bakery 11 083 2 11 2 12 2 2[ 2 2.4 2| 2.866
Leather
Paper a1 1] 001 0.1] 041l 0.01 1] 001 1] 0.0149
Food & Bev. 2t 0801 2] o855 2| oges] 4 3.2] 4 3.5 5 4506
el 1 1 1 1 1] 1025 1 1 1 1.5 1 343
Lygen 1 0.508 il 515 1 75 1 0.75 1 0.9 11 1112
Tenary 1 0.4 f 1 11 1171
Cthers i 0.194 17 0188 2| 0.568 g 1.5 13| 2491
Total 20| 1088 22 1148] 24] 14101] 28] 20.424] 38| 34.968] 44] 41219
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Table A2.1.2 : Industry Catergorywise Gas Consumption

Sonargoan, TGTDCL

a. Industrial Sector

Appendix-A

Gas in MMSCM
Mame FY 99-00 FY 00-01 FY 01-02 FY 02-03 FY 03-04 FY 04-05
M W i W N W i W B W M W

{Sarments 20 26] 38 28] 50 26| 50 37.000| 55 42| g0 32
Knitting 30 28] a0 25| 35] 29.392| 35| 33.000| 4p 40] 45| 40258
Dyeing g 55 10 550 18 5 19 5000 1% 107 20 10
Textile 15 18 15 20 1% 201 18.000 29 18] 30 33
Subtotal 53 755 94 75.5024] 775.882]: 1248 - 84| 133] T 111].155[ 115 258
Ceramics 1 1.302 11 0.92553 21 1.0844 2 1.5492 2| 1.3802 20 1.18441
Steel 5| 12.558] 11| 9.55885] 11| 05049 12 8554 13 10| 15| 11.2889
Salt 2| 2.000 3 2433 3 2542 4 3514 6] 4523 g 5.447
Pharmaceutical 3] 1435 3 1423 3] 1553 3 1.554 4 175] & 2113
Cerment 1 G.010 1 0.0 1 0.01 1 G010 1 0.012 21 ozs
Paper 5| 4.550 5 544 o] 2.512 i 3.554 K 6.458 8 g 356
Board 1 1,240 1 1.25 1 1.35 1 1.500 1 1.425 1 1.523
Soap 4| 1.708 41 1.58561| 4] 13817 4 1.482 4 102321 4| 111038
Siticate 1 0.885 1 1,001 1 1 1 0,596 1 1.02 1 1.125
Plastic 1 0307 1| 028173 1| 62777 1 0.299 1| 0.2688 1] 022835
Molding

V. Qil ar &.012 5 J3.564 G 5,325 5] 5324 ri 512 7 8125
Fond 4] 0455 4] 0502 sl o714l sl o701 5] 0754] 5| 0785
Bakery 21 0.071 A 0.08733] 3| 0067 4 0.872 4| 1.0784] 4] 092532
Others a0 2| 84 20 30 4000 40 47 40 8
Total 94| 108.23) 169] 105.973| 264] 108.61] 203{ 131.052 239] 150.79| 259| 162.662

b. Captive Power Sector
MName FY 99-00 FY¥ 00-01 By 01-02 Fy 02-03 FY 13-04 FY 04-05
M W i W N W M Y M v N W

Garments 4] 1] 1] 0.645 1 0.65
Knithng 1 16 2 3456 2 3333 2 3.422 2 3.428
Dyeing 1 25 2.54 1 2.5 2 46 4 9 338
Spinaing 4 975 4 8.81 4| 9615 o] 1162| 5| 12.664
Textite 4 18 251 4 21.512 &) 25631 7| 33.345 Bl 41.087
Subtotal 10 3210F 11| 37.418| 13| 41.079 17| 53632 20| 67167
eramics il 238 1 2,405 1 2.04 1 2.082
Stee 1 2.285 1 2.29 2 2.31 2 2.3 2 2.3
Cement 1 0501 1 {3.548 1f 0513 P 0.545
Glass 0831 1| 0Q.87Y i 0.874 11 0.815 1 0.834
Juts 1 3.254| 1 328 1 3.3 11 3.332 1 3.274
Chemical 1 23568 1 2.3 1 2.35 2l 0243 P 0.244
Phamaceutical 0.867 1 0.888
Faultry Feed 1 0.61 1 0 59 1] QB2 1 0.584
Salt

Walamine 1 0.85 2 1.85 2 1.82 2 18 2 1.944
Leathsr 1 0.91 1 {.Rf 1 0925
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Tablg AZ.1.1h Cont'd.

b. Captive Power Sector

Name FY 99-00

FYy 00-01 Y o1-02 Fy 02-03 FY 03-04 FY 04-05
N W M W M W ] W M W M W
Faper 5 | 24256 | 5 28081} 7 | 34458 8 | 34251 8 | 49487

Hardboard {.801 1 0.82 1 1.23% | 1358 1 1389
Polythens 1 0425 1 0.6803 1 0.603
Food & Bervarge 4

W, Qul 4 3256 3 a5 o 3425 ] 3456 6 4.3114
Seed 1.5 1 1.554 1 1.867
Others 7 6562 B8 11.25 g 13.25] 10] 17.125] 16| 19114
Total 4 31| 7T6.602( 39| 96.0639( 47| 110574 45| 12548| 61| 157.442

Sowrce: RS0, TGTDCL
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Appendiz-A

Table A2.1.3 : Industry Catergorywise Gas Consumption
Narayangonj, TGTDCL

a. Industrial Sector Gas in MMSCM

Type FY 86-00 Fy O0-09 Fy 01-02 FY 0203 FY 03-04 Fy 04-05
! W M W N W K W [\ W M W

Garments
Textile
Knitting 30| 83.158 128| 98.184| 132! 116252 148] 118.17] 177 138.8247 193] 152.001
Dyeing
Steel 47|  30.08 40| 30786 41| 36.1116] 53] 42800 62] 46.8802] 58] 491920
Salt 4] 2459 41 3.0828 4| 3.5186%9 B} 4.85832 11| B8.6211 1] 941012
Glass 1t 0.6197 i 0.7737 1] 0.837067 1 0.B0873 1 O TE26 1|0 72068
Chemical 14| & 6168 14 10.831 13| 11.447[ 17| 13.764 13] 14.8819| 16| 13.9819
Eakery 1l 0.2450 1l 07737 1] 087967 2| 1.62182 8| 3.92553 3| 306332
Limes 14| 85165 121 92841 11 068766 14| 113317 11 BB211] 12]8.90186
Cthers 25| 154994 23| 17.794] 241 214347 21] 17.0004 19/ 14.68819] 21(13.4722
Total 236 145 41 2231 171.4%0| 227[ 199.911( 280 210.453] 305 237.327| 325] 250.744

b. Captive Power Sectar

Type FY 89-00 FY (0-01 FY 01-02 FY 02-03 FY 03-04 FY 04-05

i B i b i i N W M W M W
Garmeants 1] 0356 1] 0.356 1 0,304 1 (0.304 1] 0.385 2l D874
Knithing 1 2647 1] 2.647 1 4.574 3 11.541 5| 14.204 B8] 16.571
[veing 1]  1.250 2! 2359
Spinning 1] 2,581 1] 2.581 1 6.547 4]  16.85 4] 17.445 €| 25875
Textile 6| 27.704 Bl 27.704] 6| 33.568 6| 32804 7| 36.664 7] 37.2645
Sub-fotal 2 mwlwer- 9] $33 288 [ 5| E33. 285 |-y - 45.083 | S8 4] 467,689 T18|w70.048 M 23 32.9435
Papar 2| 2.345 2 2345 2 2451 2 2103 4|  3.938 4| 3885
Fharmaceticai 1 1002 1 1.002 1 1.002 i 1.002 1 1.002 1 1.002
Boarg 14 1.451 1] 1.451 i 1.541 3 2.8132 3 2.2 3| 2.812
Polymer 1 0.371 il 0371 1 03N 11 0.371
Cabla i 0.043 1] 3.043 1 .043 1 0.043 1 0.043 1 0.043
Metal 11  1.542 1] 1542 1 1.744 1 1.626 1 1.628 1 1.625
Others 10834 1 0.657 0.657 2| 0512 1 0479
Total 15} 39.671 16; 40.305] 17] 52,882 23] 70.303] 31| 80.403 35) 93.2645

_Sourde RSD, TGTDCL
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Appendix-A

Table A2.1.4: Industry Categorywise Gas Consumption

Savar, TGTDCL
a. Industrial Sector

Gas in MMSCM

Type FY 99-00 FY0g-01 FY 01-02 FY 02-03 FY 03-04 FY 04-05

M W N W M Y N B M W M Y
Garments 201 272400 26| 33545 32| 32.240| 45| 42824| e8] 51.9694] 83| 54 9604
Kritting 30 38634| 30| 35236 30| 37.253] 30| 36.503] 35| 46.7563[ 38| 57.641
Dyeing 9] 23125 10| 21.128] 12| 22.648] 12| 23811 15| 254745 15] 28.0876
Subtotal - |- 58|~ 58.999 |d66] w20.900]-w74] 921385 [BFB7 w104 138] T18] wep124.2 |mm136]= 150,689
Ceramics 5] 12568| A| 11002 & 11.043] & 13680 6] 129718 6] 14.515
Steel 5 1302 5 1.026 6] 1.221 g 1.582 5| 1.41457 6] 1.52288
Scap 4, 1786 4 1.763 4] 1.542 4 1 482 4] 1.08407 af 14277
Plastic 1 0,307 1 0,311 T 0.310 1 0.29% 11 0.27831 1] 030648
Backery 2l 0.071 3 00497 3| 0.075 4 0.8721 4| 1.12158 4| 1.13975
Others 83) 13125| 94] 13.0000 90 13.500] 100 14.9] 102] 17.0372
Total 76| 105.033) 16¥| 117.233| 183| 119.331] 198] 135.673| 238| 155.951] 259] 186.658

b. Captive Power Sector

Type FY 99-00 Fy 00-01 FY 01-02 Y 02-03 FY 03-04 FY 04-05

M W i Y K Y 3 K M W N Y
Garments 5/ 524301 5| 52468| 5] 85439 6] 106812 8] 9.8ads] T 12[ 14.568
Knitting 3] 28043] 5| 29.794)| 57 31.87] 5| 354254] B[ 35.073 6 41
Spining 1 1.4 1 1.51 1 1.5 2 2.214 3 3 3 3.1
Textile 13| 48391 13| 60.891] 14) 55555 15| 61.515) 19 65515 22| 70.628
Dyeing 3 1.21 3 122 3] 4.5671 3| 71335 4] 7.5103 5  7.615
Subtatal +* [ :- 25| 84.2899|==27 |- §8.661 5] B25[ 102136 m31] 116.975[%740[ 1120.003| med |1 36-507.
Ceramics 2| 1.7258 3l 1.8801 3| 4.2582 3] 6.3391 3] 68811 3 £ 895
FPhama. } 0.422 1 0.425 1 0.455 2 1.4 2 1421 2 1.422
Plastic 1 0.75 1 1.773
Hardborad 1 0075 1 0.12 1 013
Bttery 1 1.1 1 11 1 12 1 1.3 1 1.4 1 1.44
Cthers 5| 3445 5f 7875 9] 9508 10] 11.88%
Total 28] 87.5377f 32| 92.047| 38| 111.492| 43] 133.768| 57| 141.074] 66| 160.456

Source: RS0, TGTDOCL
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‘Appendix-A

Table A2.1.5 : Industry Categorywise Gas Consumption
Joydevpur, TGTDCL

a. Industrial Sector

Gas in MMSCM
Type Fy 98-00 FY G0-01 FY 01-02 FY 02-03 FY 03-04 FY 04-05
N il M Y 3 Y M W N W N Y
Garments 201 25132 26| 27.9661) 32| 26237 45| 39661 68| 51303 90 8172
Knitting 30| 28.075) 30| 25.2588] 30| 30.318| 30| 33035| 35| 46,157 45| 58.079
Dyeing 9] 15.057) 10 17.8804| 12| 18.429; 12| 21.548| 15| 26A48| 20| 27326
Taxtile
Subtotal o585 ke | w3 581-68.264] 66| 75.1053| «» 74 |»74.883 |wr 37 w04 245)-118]|=122.61] - 155 - 165.12
Ceramics 5| B.EB25| 5] B.93375 G| 8.9871 6| 12.38%9 8| 12805 7| 14122
Stesl 5 0.8423) 51 0.83311 g 0.994 g 1.4408 61 1.3084 6| 1.4816
Salt
Glass
Soap 4] 13943 4] 143164 4] 1.255 4| 1.3415 41 1.0504 4 1.389
Flastic 1| 0.2531 1] 0.25278 1] 0.2522 1] 02701 11 0.2757 11 0.2982
Molding 0 ] 0 ] a 0
Bakery 2| 0.0585] Sy 0.07R3E] 3| 00609 4] 0.87a7| 4] 11072 4| 11575
Cthers 48] 3531 83 B323F 54| 13.48] 94| 5088|100} 15.744| 102] 16575
Total 124] 33.005|169| 94.958| 188! 99.992| 202| 125.65|239| 154.99| 275|200.147
b. Captive Power Sector
Type FY 98-00 FY 0a-01 Fy 01-02 FY 02-03 FY 03-04 FY D4-05
M Y i Y ] i M Y M 1 N Y
Garments 1) 0.001] 2| ©.630 10 0495] 3| 4240 5 5718 7l 5.838
Hnitting 3l 3779 4] 2629 4] 3189 5| 52898 8| 7.138 6] 7.369
Dyeing 1 2| 0.280 3| 6.500
Spinning 4] 27190 12| 50.508] 18| 72150| 22|115.000| 23[120.705] 25/133.000
Textile o] 4318 &5 6,045 &l 1.500] 12| 24.000] 18] 36.500! 20| 42.000
Sublotal emom. [ 18] 35,289]° 23|t 59,800 31| 87.834] = 43(1M45:528] . 54| 170.352| »&1] 124 .807.
Caramics 1 1080 3 3.350 31 3830 3] 4.190 7 8.590 7 12800
Steel 11 0570 1 0.950 1| 0.970 1 1,310 1 1.300 1 1.300
Paultry 2| 0580 2] 0580
Electronics 11 0380 1,370 2| 0.750 11 o710 1| 078D 11 0.740
|Soap 1] G530 1] 0.480 1] 0.850)" 1] 0320 2| 0800 P I
Flastic 1] 0.240 11 1610 1| 2759 1| 3.250
Paper 11 0180 1| 6200
Food & Bervarge 2 0280) 3 1250 3| 2080 3] 3430 4| 3430 4] 3.850
Cihers 2] OEBE1| 3 0 861 4] 1101 3 0571 o 1.723 Bl B./73
Total 26| 39.130| 59| 68.07Q[ 46| 97.765| 56{160.670; TE&|190.444[ 88/225510

Source, RE0, TGTODCL
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Tabel A2.1.6 : Industrywise Gas Consumption
Tongi, TGTDGL

a. Industrial Sector

Appendix-A

(3as in MMSCM
Type FY 94-00 FYO0-01 Fy 01-02 FY 02-03 FY 03-04 FY (4-05
i Vi M W M W M W N W M W
Garments 8| 2617 3] 3094 10 3824 10| 37| 141 4.823] 17| 5.251
Dyeing | 3480 7| 4.361 7| 4.266| B 7V.222 8 7.708) 11| 7.7h%
Spinning 11 0.212] 1] 0233] 1] ©.215) 1| 0.221 1| 0238] 2| 2625
Knutting 6] 3076) 6| 3669 7| 4.388) V| 4.518] 12| 4.823] 13| 5237
Textite 13| 7.787] 13| 8570 14| 9885 18| 12513 16| 12.622| 16| 12.560
Sub-totg*wweim| #33 1 17.476] 36 | 10.907) 739" 22:379]-.42 | 28.192]:251 | 30.211:|m50 | -33.44°
Chemical 71 4443 7| 4.8849 Tl 5.223 7l 851 g 9322 10| 5885
Ceramic 4| 2B07 4| 2268 4 3.114 5] 3.385 5| 34512 5] 3.520
Stasl 51 1.235 bl 1.358 g 1.382 g 1.608 71 1.716 7| 1.684
Pharmmaceutical 9] 2260t 9 2487 8 2464 8| 2528 o] 2698 9] 2858
Glass 31 1.256 3| 1.382 3 1.331 1.491 3 1.582] 3] 1.666
Tabacco 14 0.874 1| 0.966 1| 0972 1] 1.083 1 1.167 11 1.213
Packaging 2 (.583 2| 0.641 2| 0752 3| 0816 3 0977 41 1.6
Battery 11 ¢.029 i 0.031 1| 0.029 1] 0.030 11 0.032 11 0.033
Plastic 1 3.042 1 0.045 11 0.043 11 0.044 1] 0.047 1] 0.048
Food 20 0185 2| 0214 2| 0.282] 2| 0.289 4] 0.309] 4] 0.321
Footwear 2| 0440 2| 0484 2| 0549 2| 0682 2l 0.728] 2| 0.766
Others 46 | G455 38 7103] 32 64701 a0l 10.223| 48] 11.000] 47| 11.415
Total 116| 37.599; 112| 42.397| 109] 45.000] 12%| 55.906] 144| 59.409] 153| 63,037
b. Captive Power Sector
Type FY 99-00 FY03-01 FY (1-{2 Fy 02-03 FY 03-04 FY (4-05
M Y N Y N W N Y N W M Y

{3arments 1] 0.250 11 0.421 1| 0421 3| D.6561 3| 0.829
Dyeing 0000 0.0400 11 0.340 2| 0846
Spinning 1] 3329 1] 3,320 1] 3.216 1] 3.328
Textlle 5 o 14.260 7119100 ¥l 19110 9] 19.126 4 22 573
Sub-totaldorsie [t S | B | 5 GIT A 51 | i O] 22 85 a0y 22,56 | e 14].23.243| W15] 27,576
Chemicai 1| 0.604 1] 1.103 3 1.124 37 1124 4] 1125
Steel 0.000 gl 0000
Pharmaceutical 1 11 2.915 1 2.916 1] 2.918 1] 2.880) 2! 2.966
Tobace 1 1] 3568 t| 3.815 il 3.815 1| 3502 11 3.659
Packagineg 1 1! 0.758 1 0.842 2 0.842 2| 084z 2| 0.842
Battery 1 1 D650 1 0719 1] 0.7149 1 0719 11 0.719
Bakary 1 11 04431 2] 0517 2| 0.517 2| 6517 2 0517
Rubber 11 1.000 1] 1.281 2| 1281 2l 1.249 2l 1.281
Total 10 13| 24.446| 17| 34.043| 211 34.074] 26} 34.15B| 29 38.685

Source, RSD, TGTDCL
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Appondix - A
Table A2.1.7: Industry Categorywlse Gas Consumption

Narsingdl, TGTOCL

a, Industrial Sector

Gas In MMSCM
Type FY 8800 FY 00-01 FY 0102 FY D203 FY 0304 FY 04-05
N Vi N v N v N v N v N v
Garmants T N
Knitting 1207 42.00 {1237 43.20 |22 48 [141| 84 |125) 912 |152| an.va3
Cyeing - . : e
Cemmic 1 0.48 i 0.48
Stee! 1 2.30 1 240 1 2.4 1 2.5 1 2.5 L 2,585
Glass 1] .45
Scap 3] 0.18 3] 0.19 3 018 3 0.2 3 0.2 3] 0.208
Moiding 1 0.04 1 0.01 1] 0.005 1] 0.007 1] 0.007 1 0.007
Total 127| 45.42] 128] 45.80¢ 127} S0.60| 148[ B5.71f 151| 9445 1 57 83544
b. Captlve Power Sector
Type FY 28-00 FY 00-01 FY D1-02 FY 02-03 FY 03-04 FY 0405
N v N v N VY N V N v N v
ng 1] 1,340 1] 1.355 i 1.355 i] 1.5%6 1] 2.187 1 2.187
Spinning i 0.689 2] 3055 2| A.055 2| A.455 3 523 5| 13.8246
Tendile 3] 1.405 3| 1.455 3| 1.455 4] 1.955 5 2.7 L] 2.7
] ' sl 34341 "B| To885 &) _5.805|° 7| 6976 .. 8] 10:417] 12| 18,7816
Jute 1] 0.1
Steal 1 1.25 1] 1.345 1] 31.345 1 1.5 1] 1.787 1 1.787
Pharmaceutical 1 $.03 1 0.03
Dalry 1 1.9 1 1.628
Total G| <.684 Il 7 7 T2 B! B.A426] 12| 13.834| 18] 22.6576

Sourca: RS0, TGTDCL
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Table A2.1.8 : Industry Categorywise Gas Consumption

Valuka, TGTDCL
a. Industrial Sector
Gas in MMSCM
Type Y 99-00 FyOo-01 Fy 01-02 Fy 02-03 Fy 03-04 FY 04-05
M Y M W M Vv N W N W M W
Garments 4 150 4] 1.800 4] 2350 5| 3.870 50 4510 5] 581789
Dyeing 8| 050] 7] o620 7| o090l & 1150 10l 1400] 11| 4.80557
Sub-total ™" 10 Y 222 1 331 A3 5.02]- 15) TS89 18 10.7235
Ceramic 1 1 1 L 1 1
Food 2 (.05 2| 0.080 21 Q.02 2F 0072 2l D.O78 2l 007213
Others 3 .07 o 0.04an0 3 0.650 5] 0.083 51 0.08% 8 007821
Total 16 2.167 19 2.39 17 3dfz2l 21} BATS| 23| 6.074| 24| 108732
b. Captive Power Sector
Type FY 98-00 FY 00-01 FY 01-02 FY 02-03 FY 03-04 FY 04-05
N W W v W W M W M W M W
sSpinning 5 9.25 A 1125 B 1495 7| 24.54 gl 29005; 14] 3766
Dyeing 3 521 3 5.06 ] 665 5 6 85 2 785 11 12.5
Total e B[ 14.48! & 8 "46.31| T A4[: . .21.6] . 12| 31.79| . 18] 36.91) 25| .50.16
Table A2.1.9 : Industry Categorywise Gas Consumption
Mymensigh, TGTDCL
a. Industrial Sector Gas uﬁlms_cu -
Type FY 98-00 FY 0D-01 FY 01-02 FY (2-03 FY 03-04 FY 04-05
M W M Vi MN W M W M Vi N W
Spinning
Biscuit & Food 2 0.33 3 042 3 0.37 2 0.12 5 1 6 0322
ATtz 2 (.33 3 042 3 0.37 i 012 & .1 g 0322

Source: RSD, TGTBOCL
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Table A2.1.10: Industrywise Gas Consumption
Mantkgonj, TGTDCL

a. Industrial Sector

Appendix-A

Gas in MMSCN
Type Fy 93-00 Fy 00-01 Fy 01-02 Fy 02-03 FY 03-04 Fy {4-05
N V N V N Vv N | V N|] V | N| V
Spinning _ -
Textile 3| 5800 { -3 66157 31" 641517 3| 75720 3 -, 3] Le.BEen
Hardboard 1] 1.332 11 1.491 i t.e06 1] G750 1 11 1.500
Toahco 1] 0950 1] 1102 il  0.850 1] 0.950 1 1] 0.950
Food 13 3.551 12| F.450 121 4.140 Bl 3552 10 10 4.550
Total 18] $1.633 | 17] 16.358 | 17| 13.011| 413 10972 15] - 15| 13.500
b. Captive Power Sector
Type Y 99-00 Fy 00-01 Fy 01-02 Fy 02-03 FY 03-04 FY 04-05
M W [\ N M W N b h W i W
Spinning .00
Taxtiie 3| 1542 3 17.48|- 3. 18.38] 3| 1841[= 3 '25.95] - 3= 24:30
Food/Bev. .03 1] 0.038
Hardboard 1 kT K 0.3 1 SEIE EIE oal 0.33
Toabco 1 KK 0.75] 1 075 1 0.75] 1] 075{ 1] 0773
Total 5| 1642 5] 1853] 5] 1743} 5| 18.48] 5| 27.03] B| 2553
Table A2.1.11: Industrywise Gas Consumption
Munshigonj, TGTDCL
a. Industrial Sector
: Gas in MMSCM
Type FY 88-00 Fy O0-01 FYy 01-02 Fy 02-03 Fy 03-04 FY 0d-05
N v N WV N i N W N v N v
Textile 3 1.82 3 1.2 3 1.25 3| 1.33%7 3 1725
Diyeing 1 .01 14 0653 1| 0654 1| 6643f 1| DBED
Subtotal 0 o] 4 1.93] 4] 1853 4] 1.e04] 4] 188 4i 2384
Steel 2 ol 2| o0.307] 2] 0487 2] 0548 2{  0.518
Aluminum 1
Food 0 065 o0ee| o] 0086 6] 0067 6] 0.084] 6] 0.066
Metal 1 o0.08] 1] o.o8] A .08
Tobacao 1| oos4] 1] o414 1] 0.084
Harboard i| 0235 1] 0.235 11 0.235
Battery 1 ooa] 1] ooa] i 0.08
Total 0] 0065 6] 1996 12| 2226] 16] 2.947] 16] 3.006] 17| 3.458
b Captive Power Sector
Type [f 9500 Fy 00-01 FY 01-02 Fy 02-03 Fy 03-04 FY 04-05
N v N W N v N v N v N v
Textile 1 o.05] 1] o.205] 1| o0.226
Fishing Net 1 0.4 1 0.4 1 .41 21 0401 2] 0401 0.225
Total 1 0.4 1 0.4 L 0.41 3| 0.451 31 0.606 i 04

Source: RS0, TGTDCLE
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Table A2.1.12 :Industry Categorywise wise Gas Consumption

B.Baria, TGTDCL

a. Industrial Sector

Gas in MMSCM

Type Fy 98-00 Fy 00-01 By 01-02 Fy 02-03 Fy 03-04 Y 04-05

M W M W M % M W M W M Y
Sodium Silicate 2 1.567 2l 1.501 2l 1624 2| 1.524 2| 1.524 2| 1524
Food 2; 0.644 2l 0.566 3l 0814 3l 0614 3| 0814 3| DE14
Alumieium 11 ©.315 1] 0318 1 0.325 1] 0.315 11 0.321 11 0.315
Soap 1] 0.345 1] 0.345 11 0564 1] 0564 1| 0.443 1| 0.564
Other 11 0.208 2| 0.208 3| 0.221 2| 0208
Total g 2871 B 2,727 81 3.333 g 3.223 10( 3.123 Q) 3223

b. Captive Power Sactor
[Offce [ T [ T [ 1 [ T [ o 1] oarg
Table A2.1.13 : Industry Categorywise Gas Consumption
Vairab, TGTDCL
a. Industrial Sector

Gas in MMSCM

Tyne Fy 99-00 FY 00-01 FY 01-02 FY 02-03 FY 03-04 FY 04-05

M W M W M W M W b} WV W] W
Spdium Silicate 1| 0.956 1 0.998 11 1.0585 1 1.1 1 1.1 1 0.8
Food 1| 0.2B6 P 0.402 2l 0514 2| G814 2| 0.538 2| 0425
Plastic 11 0112 1 0.1
Wire 11 0155 1 0564 1| 0.564 1| 0.456 1| 0.22%
Soap 1 020 1 0.20 20 0211 2| o.z08 2l 0.216 2l 0216
Coll 11 0.199 1 0226 1| 0215 1| 0.215
Total 30 1.411 5/ 1754 7| 2.643 [ 271 8| 2.637 8| 1.984

Sourge: RE0O, TGTDCL
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Titas Gas Transmission and Distribution Company Lid.

Table B1.2: Gas Demand Forecast

For

{High Case}

Appendiz - B

Urit: MMSCFD
Year Fower Fertilizer Industry;Captive | Comm_ | Domestic| Seasonal| CNG System Mon Bulk sum Overall
Avg. | Max. | Awvg. [Max Power Loss [Avg Max A, Max | ~Max.

1 2 2 4 5 7 B 9 10 " 13 14 15 16 17 15
2005-06 509 641] 145.9] 160.9 146 $10 9 112 02| 127 59i 440 521 1104] 1323 1237
2006-07 516 Gad)  145.8| 160.9 167 132 10 125 0.2] 165 63| 513 595 1475|1408 1336
2007-08 532 F88f 14594 160.9 155 156 10 134 G1] 198 67] 581 674 1278] 1623 1542
2008-0% 634 881 1459| 160.9 214 174 11 156 01 227 69] B47 7B 1427F 1793 1703
2003-10 625 951) 145.8| 160.0 244 200 12 176 01 261 72| 730 B47| 1501 1969 1871
2010-11 74| 1021] 145.9] 160.9 297 224 13 199 0.4] 288 fE| 819 950] 1639 2132 2025
2011-12 692) 1065] 145.9| 160.9 312 245 14 227 0.1 316 B3] M3 1060 1752 2286 2172
201213 200|123 1459 160.9 353 265 15 258 01| 342 80| 1018 1179 1982 2571 2442
2013-14 B45] 1280 1459 1609 343 294 16 284 01) 3569 97) 1122] . i30g2] 2113] 2743 2606
2014-15 9271 - 1427]  145.9] 160.9 442 306 1§ 314 0.1] 391 101 1221 1416  2284] 3004 2853
2015-16]  1048] 1637 145.9| 1600 484 3135 19 348 0.1 415 104 1322 1534 2518] 3331 3165
2016-17] 1195 1783 145.8] 1606 549 325 21 384 0.1 440 106| 1428 1657 2768 3801 3241
2017-18| 1333|1980 145.8] 1609 611 331 22 4§23 0.1] 48.2 96| 1530 1775]  3009| 3925 3533
2018-19)  1448] 2336] 1459 1609 672 338 24 ABG D1] 485 98| 1646 1910] 3240|4406 2065
2019-20] 15601 2509 1459| 160.9 737 342 26 510 01| 494 05| 1770 2053 3476] 4813 4332
2020-21] 1737 2944| 1459| 160.9 801 346 25 559 0.1) 504 112] 1856 2189) 3779 5304 4774
2021-22|  1BOF| 3371 145.8] 1609 566 349 30 g12 0.1] 514 120] 2030 2354 4073] 5787 5208
2022-23] 2051 3598| 145.9| 160.9 935 353 32 667 01| 525 1261 2172 4519] 4368 B27B 5650
2023-24| 2286} 4157 145.9] 160.8) 1005 356 35 727 01] 535 137 2313 <683] 4745] 7001 §301
2024-25| 2438 4316] 1459] 160.8] 1080 360 37 787 0.1j 54.0] °  148]| 2465 2859] 5049] 7335 502
CAGR 8%| 10.0%]) 00%] 00%| 105%| 61%| 7.3%| ~ 102% -34%| V.5%) 4.7%] 8.9% B.9%| 7.8%| B.0% 8.6%




Table A1.3: Gas Demand Forecast

Appendix - B

For
Titas Gas Transmission and Distribution Cempany Ltd.
(Low Case)
Uril: MMSCFD
Year Fower Fertilizer Industry|Captive |Comm.[ Domestic{Seasonall CNG [Systern Mon Bulk Surn Dverall
Avg.  [Max. |Avg. Max Power Loss |Avg Max | Avg. | Max | Max
i 2 3 4 5 7 i g 10 1 13 14 15 16 17 18 19

2005-06 4501 o7 146 161 146 110 9 1049 0.2 110 5G] 441 S1Tf 1036) 1238 1177
2008-07 450] 567 148 161 165 127 g 118 0.2 132 8] 49 o83 1087 1287 1232
200708 4601 530 146 161 182 143 10 127 0.1] 152 63 541 B27| 1147] 1368| 1209
2008-08 460 580 146 161 203 157 10 138 01| i6.7 65 580 g884| 1196] 1425) 1353
200810 460] 580 146 161 227 171 i1 148 0.1 178 67| G642 745| 1245] 14868] 1411
2010-14 450 567 146 161 249 182 11 159 Gt 181 73| 697 208) 1292| 1538| 1459
2011-12 450| 5BE7 146 161 271 186 12 171 g1 200 78| V47 867 1343} 1595] 1515
201213 400| 567 146 161 297 204 12 183 0.1] 21.0 83| 800 927 1385| 1655] 1573
201314 471 5493 146] 161 317 210 13 103 01 21.9 83| 839 9r3] 1454) 1727 1640
2014-15 A3 61 144 181 345 216 13 203 0.1] 228 OB  8ay 102890 1926) 1811] 1720
2015165 02h| 6461 146 161 371 221 14 214 011 237 84| 8928 1076} 1598) 1BOR| 1803
2MB-17 S43] 684 146 161 388 245 14 226 01] 244 83 871 1128) 1860 1971 1873
201718 577 17 146 161 428 229 15 238 01| 251 82) 117 1180) 1740 2068| 1864
2018-149 B15] 7¥7h 146 161 456 232 16 250 .1] 2549 B1] 1061 1231] 1822 2166| 2058
2018-20 BB4} 836 146 161 488 235 16 264 0.1] 264 80| 1110 1287] 1819] 2284( 2170
2020-21 €09 881 146 161 519 238 17 276 1] 260 78| 1155 1340] 2000| 2381] 2262
2021-22 7B3| 987 146 161 544 240 18 2480 Q[ 27.5 81| 1204 1297 21a3] 25845] 2417
2022-23 B18) 1032 146] 161 583 241 i 303 01| 28.0 82| 1256 1457 2221) 2850| 2517
2023-24 873 1100 146 161 612 242 19 318 0.1] 286 86| 1306 1915| 2326 2976|2637
2024-25 918 1157 146 51 651 244 20 333 Q.1 281 87| 1363 1681] 2427 28598] 2754
CAGR 4% 4% 0% 0% 8% 4% 4% 6% 3% 5% 2% 8% 8% 4% 4% 4%
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Table B.2.1: Gaa Demand Forocast
For

Bakhrabad Gas Systems Ltd.
{Base Case)

Appandlx - B

Unit: MMSCFD
Year Powes Feridrer  Vmdustry Cap'.'wq Comm | Domestic|Seasonal| Tea [CRG|Sysiem| Non Bulk Sum Oreeral
Avg | Max. | Ava. | Max Power Lass | Avg | Max | Avg. ] Max | Max
1 2 3 4 5 7 a g 10 1 12 13 14 1% 18 16 17 18
200508 75 100F 105] 1A 23 18 15 a7 01 of1) 18 3 Brt 10B| 271 328 309
200607 126F 16B] 109 121 25 21 4.1 42 .1 0.01] 1.7 3 a7 120 332 405 ap4
200708 139 188] 09 129 27 23 4.1 47 0f 001 18 3| 107] 132 3541 451 424
2008-04 143 1588] 109 121 30 26 4.6 a2 oy 0.0%] 1.5 3 118 146 el 485 437
2005-1D 137 158] 116 127 38 28 4.8 58 o] 00 21 3 135 167 JgB 452 463
2010-11 137 i58] 116 127 51 32 5.0 63 0 003 2.2 3 156 187 4059 512 482
2011-12 137 ipel 116 127 34 A5 5.2 LE ol 00 24 3 178 214 411 518 507
2012-13 i¥B| 270] 116 127 12 a7 5.4 75 o] o] 25 3 185 234 487 611 593
2013-14 2221 342 116 127 a1 40 56 ab ol oo1] 2% 3 213 2535 551 724 881}
2014-15 222 3421 116 127 85 43 S8 a5 of o001 29 3 229 274 s57 743 659
201516 2221 342 118 127 103 46 50 a9 0f 00l 3x 3 250 300 SBS 169 723
201617 239] 628 V1Bl 27 108 48 B2 83 0] oot} 3.3 3l 261 34 B15] 803 754
204718 256| 382 i8] 127 112 50 6.5 97 4] 001 35 3b 272  313] Ba4| 822 773
2018-19 253 402 15| 127 117 52 6.7 101 0] 0.0 38 31 284 25| 653 8B5S A0
2019-20 298§ 4571 Vi8] 127 123 54 6.9 105 0] 001 40 3] 285 340 710l 964 506
2020-21 2581 457 116 127 128 55 72 109 o] 001] 4.3 3 o7 353 121 G77 618
2021.22 3461 592| 116 127 134 57 7.4 113 D] 0.01] 46 3l 9l 366 781] 1085 1020
2022-23 35| 592 1i6] 127 140 58 156 117 0] 001] &Q 3| 330] 380 793] 1099] 1033
2023-24 46| 592 148] 127 145 59 7.9 122 0l 001 53 3| 33| 384 805] $113] 046
2024-25 34B] 592 116F 127 151 eq 8.1 126 0] 00% 57 31 355 408] B817| 13271 1059
Growth %] 9.6%] D.3%t 0.3%] 10.5%] B6.5%| 3.9% 5.6% - B.0%7.0%] 0.0%f 7.7%| 7.2%| G6.0%] 6.7%]| 6.7%
- “ 180
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Table B3.1: Gas Demand Forecast

For

Jalalabad Gas T & D Systems Ltd.

{Base Case)

Appendix -B

, Uit MMSCFD
Year Fowel Fertilizer |industryyCaptive|Comrm | Domestic|Seasonall Tea | CNG | System Non Bulk Sum Orvarall
Avg [Max | Avg | Max Fower Loss Avg | Max | Avg. Max Max
1 2 3 4 5 7 g g i0 11 12 13 14 15 16 16 1T i8

2005-05 40 &3] 163 8 20 3 1.2 b 3 23 o2 2.1 35 45 82 126 113
2006-07 401 72l 16.3] 18 20 & 1.2 10 03 23 003 0.1 40 45 4B 1440 126
200708 83 ©0p 1683 18 20 & i.2 31 3 2.3 005 01 41 50 120 155 143
2008-03 77l 110p 163 18 20 B 1.3 i1 03] 2.3) Q07 it 42 52 135 B0 i
2009-10 77l 116l 183 18 20 7 13 12 03 23 ©.10 01 43 53 136 181 163
2010-11 g8] 140] 53892 43 20 10 14 13 03 23] 044 01 47 56 184 240 215
201112 o8| 140) 39.2] 43 20 10 14 13 03] 23 048 01 45 57 185 241 217
2012-13 93| 132) 39.2] 43 21 10 15 14 03l 23] 023 0.1 49 59 181 234 211
2013-14 93] 13z 382| 43 21 10 1.5 14 03] 23] 028 0.1 80 &0 182 235] 212
2014-15 169 167 30.2] 43 21 il 1.6 15 3 23 033 &1 51 51 169§ 272 244
201518 108] 1687 382 43 'y 11 1.6 15 03 23 037 0 52 52 200] - 273 245
2016-17 126 182 3921 43 21 11 1.7 i6 03 23] 040 01 53 63 220 293 264
2017-18 137 195] 392 43 22 11 1.7 16 03 23] 044 D1 53 &1 229 300 270
2018-18 133§ 220] 39.2| 43 22 11 17 17 D3| 23 048 0.1 54 g2 232 aza 293
201820 134] 220| 322 43 22 11 18 17 03] 231 054 01 55 83 229 27 2494
20:20-21 132| 210 392 43 22 11 1.8 17 03] 23] 058 21 56 54 228 315 286
a021-22 132] 210 382 43 22 12 19 18 03] 23] 0B3 0.1 57 &5 229 319 287
2O22-23 132] 210] 38.2 43 23 L 18 13 (3.3 23 0.72 2.1 58 23] 228 320 288
2023-24 132] 210] 382| 43 23 12 2.0 18 0.3 23] 079 o 55 58 230 321 283
2024-25 143] 235 382} 43 23 12 2.0 15 g3 23 087 0.1 g0 59 242 347 313
Growth T%] 7% 5%| 5% 1% 8% 3% 4% D%E 0% 1% 0% %] 2% 5% 5% 5%
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Table B3.2; Gas Demand Forecast

Appendix -B

For
Jalalabad Gas T & D Systems Ltd.
(High Case)
Unit: MMSCFD
Year Fower Fertilizer _|Industry| Captive] Comm [ Domestic|Seasonal] Tea | CNG Systern|  Non Bulk Sum Cverall
Avg | Max. | Awg. | Max Power Less | Avg | Max | Avg, | Max Max
1 2 3 4 g I g 9 10 11 12 13 14 15 16 16 17 18

2005-05 40 B3 1£ 18 20 3 1.2 g D3l 23] 003 0.1 38 44 a2 126 118
2008-07 40 7 16 18 201 B 1.2 10 03 23] 0D4 01 Al a0 a5 140 32
2007-08 86 85 18 18 20 B 1.3 11 a3 23] Dobov 0.1 S 51 124 164 154
2008-0g 83| 119 16 18 20 7 1.3 12 03] 23] 011 01| 42 52 142 189 178
200810 6] 122 18 18 20 7 14 13 03] 23] 018 01 44 54 145 195 183
2040-11 113 1 38 43 20 10 14 i4 D3] 23] 0.25 01 48 54 200 263 247
205112 118) 188 38 43 2 10 15 15 03[ 23] 032 orf &0 g0 207 272 256
20213 115) 165 35 43 27 10 18 16 0.3 23] D42 £ 52 63 207 271 255
Z013-14 1204 172 35 43 29 11 1.7 17 0.3 23] 0.50 0.1 ) G5 213 250 263
2014-15 147|228 38 43 22 11 18 18 03| 231 057 0.1 56 T 241 336 316
2015-18 158] 242 39 43 22 11 1.8 19 D3l 23| 0BB 0.1 a7 B8 254 345 334
2016-17 1892 288 39 43 22 12 1.5 20 03] 23| 078 01 50 71 280 403 378
2017-18 212|303 33 43 23 i2 20 20 03] 23] 084 01| 81 70 312 418 381
2018-19 232| 385 3B 43 23 i 21 27 0.3 23] 0.82 0.1 63 72 334 483 454
2019-20 2ad] 383 34 43 24 13 2.2 22 02 23 11 .1 85 74 338 a0 471
2020-21 242] 385 39 43 24 13 23 23 0% 23 1068] 01 &8 76 348 505 474
2021-22 2541 404 34 43 25 14 24 24 D3] 23] 1.2 01 BE 9 J62 228 494
2022-23 265 420 39 43 25 14 2.5 25 03 23 117 0.1 70 51 374 545 512
2023-24 277|439 38 43 26 14 26 25 03] 23| 122 ©1] 72 83 388 568 532
2024-25 311 510 39 43 27 15 2.8 26 03 23 127 0.1 74 BE 425 639 GOt
Growth 1% 12% s%| 5% 2% 9% 5% B% 0% 0% 23%| o%| 4% 3% 8% 9% 9%

184
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TableB4.1: Gas Demand Forecast
For

Pashchimancahl Gas Company Ltd.
(Base Case)

Appondix - B

Uni MMSCFD

Year Fower Fertiizer |Industry|Captive |Comm | Domestic Beasonaf Tea | CHG |System|  Non Buik Sum Dverall
Avg | Max | Avg. | Max Power Loss | Avo | Max | Avg. | Max | Max
1 2 3 4 4 7 B ) 10 11 12 i3 14 15 i6 18 17 18

2005-06 60 72 o i 0.91 01 0.1 1 0 ) 0 03 0.1 2 2 G2 74 70
2006507 6o 72 o d i 06 01 0.1 i 0 0 Q01 0.1 2 3 g7 75 7
2607-08 8] 110 g 0 1.23 01 01 1 G 0 0 p2 0.1 3 3 82 113 107
2005-05 77 110 ] 0 1.43 01 nz 1 G 0 003 0.1 3 4 &0 114 i07
2008-10 116{ 182 a 0 165 O 02 2 O Q G 0.1 4 o 122 187 iTE
2090-11 153 222 0 0 1.92 0.1 o2 2 ¢ 0 £.5 2.1 5 B 158 228 214
201112 163 254 0 0 423 0.1 03 2 O 2 0.8 2.1 =} 7 171 281 245
200213 163] 284 0 K 258 01 04 3 1] 5] 1.0 0.1 Y g 172 262 247
2053-14 165) 234 0 G 3.00 0.1 04 3 1] c 1.0 0.1 H g 173 263 248
2014-15 165 254 D G 3.48 a1 0.8 4 0 C 0 0.1 g i 174 265 243
201518 2iz| 228 i i 4 03 oz 0.7 4 0 a 10 01 10 id 222 338 218
2018-17 218| 328 gl Q] 468 0.2 08 5 0 0 13 01 12 14 230] 340 319
2017-18 232| 346 & 4] 542 02z i 3 0 0 1.0 a1 13 15 245 g3 335
2018-19 218] 246 4 0 G.28 02 i1 B o D 10 0.1 14 17 232 363 341
20148-20 218| 3485 a 0 730 02 13 3] 0 Q 10 Ch1 16 19 234 389 343
2020-21 220|366 0 0| 847 D.2 16 7 £ 0 1.0 0.1 18 21 238] 387 364
2021-22 220| 366 0 0 582 02 17 B o 0 1.0 01 21 24 240 390 366
2022-23 2201 3EBB 0 Bi 1139 0.3 2o g 0 2 1.0 0.1 23 27 243 393 3G9
2023-24 220|366 D 0| _13.22 0.3 23 5 0 o i.0 01 28 30 246| 398 3ve
2024-25 244] 408 0 O] 15.33 0.3 27 10 0 Y 1.0 01 30 34 273 444G 414
Growth 8% 10% 16.00% 7%|  20% 14% 0% 15%] 15% B%| 10% 10%
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Table B4.3: Gas Demand Forecast
For

Pashchimanchal Gas Company Ltd.

Appendix -8

(Low Case)
Urit MMECFD
Year Power Fertizer 1 Industry |(Captive| Comm. | Domestic| Seasonal] Tea | CNG System | Non Dulk 3Um Cverall
Avg | Max | Avg | Max power Loss | Avg | Max | Avg Max Max
1 2 3 4 5 7 B g 10 11 12 13 14 15 16 iB 1 18

2005-08 42 74 0 0 060 0.1 0.1 0.7 0 0 0.00 01 2 2 44 76 70
2006-07 42 74 0 " 102 01 0.1 0.8 0 o 0.01 0.9 2 3 44 7B 71
2007-08 43 74 0 0 117 G 01 1.0 ¥ o 002 0 2 3 45 7Y 72
2008-09 45 74 a a 1323 0.1 01 12 0 Ol G.03 0.1 3 4 48 7 72
2008-10 48 74 0 0 1.52 01 L2 1.4 £ 0] 005 .1 3 4 52 78 73
2010-11 54 g1 0 a 173 01 0.2 1.6 Q g 08B0 g 4 g5 g8 86 g1
2011-12 T3 g2 0 0 197 01 nz 1.8 0 0] 0.80 0.1 5 B 78 g8 gz
2012-13 77 o8 " 0 235 01 03 21 0 0  1.00 0.1 B v B2 103 a7
2012-14 2] 103 0 0 256 0 03 24 0 o 109 0.1 7 8 BE i1 104
2014-15 52 (48] ad 0 292 0. 04 ) 0 o] 106 0.4 7 o 7B 55 8o
2015-16 GO Fild a {0 333 {1 05 249 o 0] 100 1 B 16 &8 BE 80
2616-17 53 86 D 0 3 80 0.1 0.6 32 4 0 100 (.1 3 11 61 77 72
201718 49 g1 D 0 4 33 01 (LG 35 0 0] 100 01 10 il 58 73 Gl
2018-19 X 55 o 0 4.93 01 o7 3@ 0 0] tao 0.1 11 12 32 77 73
2019-20 56 71 0 b 562 02 08 42 0 0 100 01 12 14 B& &5 74
2020-21 59 75 d o 6 41 D2 0.9 47 0 Of 100 01 13 15 73 8O B5
2021-22 61 77 a 0 73 0.2 11 5.1 D o 1.00 D 15 17 Fils 84 58
2022-23 73 52 0 g 8.33 02 12 &6 o O 100 0.1 i6 19 89 111 104
2023-24 g5) 108 0 o 8 53 0.2 1.4 52 0 0| 1.00 (.1 16 21 103 128 120
2024-25 B3] 113 0 0| 1083 0.2 16 6.8 0 0 1.00 0 1 21 24 111 137 123
Growth 4% 2% 5 o 14% % 17% 13% 0% 14%} 13% 5% 3% 3%
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Table B5.2: Gas Demand Forecast

For
South South-West Region
{High Case)
Unit, MMSCFD
Year Powear Fertlizer | Industry | Captive| Commermial] Domestic | Seasonal| Tea | CNG System | Non Bulk Sum Cwerall
Avg | Max 1Avg | Max Loss | Avg | Max | Avg | Max | Wax
1 2 3 4 5 7 3] g 10 11 12 13 14 15 16 16 17 18

2008-50 65 100 ¥ 0 0.5 0.0 2.3 0.07 o ol 016 G005 14 2 GB6[ 02 06
201811 a7] sG] of 0O 0.6]  0.60 03 0.11 G IERE 005 18] 2] 93] iz} 143
2014-12 183 281 0 0 3.7 .80 04 0.15 0 ol 010 01 23 3| 85| 284 267
2012-13 a0 253 N K oo 0.54¢ 05 02i 0 oy 020 D1 2.8 3] 193 238 278
201314 198] 304 0 i 11 1.06 06 0.30 0 g 0.20 Dl 34 41 207 208 2490
2014-15 248 443 0 g 14 0.07 0a 0.42 { ¢ 0,30 81F 31 4] 251 457 392
2015-16 280 444 { 4] 18 o0& 1.6 {58 o o] 0.30 1] 38 51 2B3| 448 421
20547 305 455 2] ] 2.2 £.08 1.2 .82 & 0 0G.30 0.1 47 G| 312 4B5 437
2H17-18 HE| 474 4] 0 2.8 010 i5 1.07 0 0f 4.30 01| 59 7l 324 481 452
2018-10 3i7| 611 0 B 35 012 1.9 149 0 Dl 040 o1 75 B| 324| 520] 488
2013-20 330] &3z ol o 44 0.14 2.3 .94 0 0 0.40 01 937 11] 235) 543 511
2020-21 368| 5&7 0 0 5.5 015 29 2 h2 0 0] 040 0] 115 13 368] 510 572
2021-22 I78| £28 0 fl g6 018 i3 328 0 af 040 o1 141 16] 380| 842 6504
2022-23 5230 BB2 0] 0 B3 D.21 38 426 5 al 0&n 0.1 17.4] 20| 5ay| a0z B4R
2023-724 6271 1120 o 0 107 .24 4.4 5.54 9] ol G.50 01 215] 25 B49| 1145] 1078
2124-25 744| 1228 4] 0 13,2 027 5.1 720 0] 450 01 265 30| V76| 1259 1183
Grawth 18%| 18%] 0% | 0% 25% 4% 23% 26% 0% 0% 11% S%| 21%[ 21%| 18%| 18%[ 18%

190
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Appandix-B

Table B6.1a. Industry Categorywise Gas Demand
Industrial Sector
Titas Gas T& D Company LTD

Gas In MMSCFD
Type FY 1617 [FY 1718 JFviean [Fris2o [rv2oa [ry 2z Jry z2.m frv 2324 [Pv2e-s]
Gamerts
W‘_"" ML | IR | 414002 | faped | <mA2se | 520070 | seplie | 812855 | 55433
Oywrg .
Ty
LET) 033 6350l  o«oc|  cadg| 0300 3%l 035 o« 0400
Stas! 2%, 554 | wore| a3 2028]  warr| odi]|  Maam| s
Mgty 0.000 oop00] o000 oco0e oooof oo oooe|  oooo| 0000
Mokiing 0.002 oot ool o002 o002 0002 oog2|  pos2] oo
Wy 0055 0pss|  ooeof  ooes| 0.0%e 0845 o055l oosp] ooss
Ay 0.0%) 0,031 pods] ooss] ooz poaa| 401y  aoed!  0.O50
Corpmics 7.539 7445 p2ay  aszoa]  agar oood|  gesEl 10083 10458
Dlasy 0013 op30r] o3 03150 0323 povd] 033 ooy oaw
Chermical 7172 7.459 7.757 pos7| easo prag]l  eors]  s4a3m| wmis
SFECate 0.0 0415 041 [ T 0024 o4s7] ooz oame
Sean CAM cesol  oesyr|  omes|  pe ogx| o9y o957l oermr
Lo, Cott 9.623 1o} 0024  ogs| ooz oozl oozs|  coza| oo2s
Phammacsutes! 1,160 1.23 130 1,341 1.464 $.553|  1.5as 1.744] 1849
Plaste e 0.253 6270l ozm| 6310 0331 ©0.3%4] 837 DS
Pagat 1,68 1,741 1,763 1547 1,503 10| 2018 2019l 244y
Puckaging 1,125 0,125 1.250] o030 09z 1.028]  oa2ep sass oo
| Boad DIy o378] 0381 DA 03N DAM] 04D pao?| o041z
| Fod & By, 0.0 1048 Qo 1744 1,782 oo At ooz 1
Epciery G 875 19556]  11308]  w2oey|  r2seat  gamsa|  esiy]  1ses7| sper
Dty £.097 000  0.00] o]  s.i00] oy e, ownl o0
Py 0.010 D.OtS DR T o] 00151  c.o15) 0200
" Bamary C.054 pose| gpoes{  ooss|  ooe o0M|  Bo8a] G085 G008
- 21332 Q.15 0.137 0,140, 0.142 0,144 0.145 0.147] " Q142
Lima 2042 2,144 225 2354 2482 I RS 2013 amy
Agro 0.480 DA% o507  osx| ossn gsar] 0515  oser| o
Sat 5.042 5435 5815] B4 E780 7458 sosa]  asis] 91
'Supar 0.017 D014 oSl oo sl om2 oo4]  oots| ome
o —— £.aM D.141 oo 0147 £.153 0.021 pase| 0021 o.1es
Tobacon 0249 0.281 0254 0257] o255 0202 o024] 0287 o2m
Tanary .58 D&%y 1.002 1,023 1.043 1084 1085 1107 1120
W, DIL 1401 1457 1.515 1575 1.638 1.704] 172 1.843] 1497
Ornany 12T A6.10 asgel 42 4520 anse|l  s207]  s207] ssn
Tota! 45 T 3 564 612 [ T44 157 210
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Appendix-B

Table B6.1b: Industrywise Gas'Demand Forecast

Captive Power Sector

Titas Gas T& D Company LTD
{ I I ] ]

| ] |
Gas in MMSCFD|.
Type Ff 05-06 [FY 06-07 |FY 07.08 |FY 08-03 [FY 08-10 [F¥10-11 {FY 11-12 |FY 12-13 [FY i3-14 |FY 141517 1515
Gaments
Ipnning
Knltting BL173 | 99,326 | 1152 | 131.349 | 148424 | 165493 | 178733 [ 120350 | 200820 | zov 28| 214.054
Dyelng
Tesdla
Ceretricy 2 821 35261 5288 &o082|  eom|  7ez: £.233 B 787 5076  0.3% 9.67E
Steal 0426 oeazl  owesl 4113 1,151 1245 1,329 1409 1479] 1574 1.570
Matal 017E G17a .79 D184 0.194 0197 & 20 0,206 0208 G214 0.218
Alumiuurn 0 00g) aann  ocooof  o.noo o000 ooog 00 0.003 0060 oaoo 0.000
Cement 0,088 078 0088 085%  oviof 0420 0153 0200 0250 0250 0.120
Glass 0258 DE6R| 0278 0230 0902 0asi 0 364 {279 o3| 0406 B.350
Jua & 640 0E28| 0629 DE77 07741 0774 0.774 0.774 1.774] 2774 0.774
Chemczl 0 258 0263 0280 o033s]  pazel|  pdoo 0.428 0.458 0490 0,524 Q400
Fharmaceutcal 1.084 1138 1275|1308 1355 1432 1.508 1,508 1694| 1,762 1.850
Paper 7 007 gazsl B3| 10013 14.015) 12118]  13zo8| e zesl  1s.415] 15s68]  1mo2s
Packaging 12 0128 0147] 0185 D483 0204 0210 0.210 0.210] B2 0,233
Hardooard 0577 0664 07EY 0 848 4,943 1037 1.0GD 1,005 1.000 1.100 1437
Paliry Feed 0.158 0381 o207 0292 ozal  aeeEn 0.29% o290 0,294 020 0419
B o 276 i I 0,451 0 496 £ 500 0.500 0E00) 083 [ BB
Melamire 0247 0277 O 3G 0354 0,393 0.433 0455 0455 0 &00 0.500 0 BAO
Leathar 0115 0132 0,181 g168|  oiss]  ooov 02z 0241 0.286|  0.279 0.294
Folythaneg pOT5s [ 086 0.098 0114 G122 134 0132 0f22 0122 0150 0165
Plastic 1487 13685 1883 4743 1938 213z Z 324 2,533 271 2873 2,530
Rubber 0.158 0182 azoa| 0.2 p.259]  0.2aa 0,260 0.280 g2e0]  0.260 0.270
Palymar D044 D053 ooan| o087 ool oors 0.08¢|  DOAD 0.080  0.080 0.080
Food & Boversgd 1062 1242) 1440 187 1888 1900 2 125 2.256 2391 25N 2,588
Bakety 0.415 D486 0559 0.z6 0.714] 0778 873 0876 1074 127 1,172
Y, il 0,959 1103 1.278) 1458 1742]  1.B50 2038 2137 2222 2267 2230
Dairy 0478 0445 484 0.542 W D677 o718 0761 08D 0.855
Batery 0227 R - K R R n2s2]  noss 8,265 027 g2ve) 0286 0 293
Soap 0.124 01421 082 01ez Dzoz] oo 0.245 0.784 02850 0308 0,335
Electrical £ 092 205 oogr|  oasF| eaoe] it 0118 0110 0110 G410 3110
Sugzr Mill 6175 0175 6473|0474 o180]  oo1om 0205 D200 0200  ozo0 0.198
Cable 0.005 oges|  coo?]  ooos 0,003  0MD 0,200 & 200 R 0 200
Tabaran 0480 0556 0530 G456 0.584] 0584 2650 0 5an o530 na1n 0,554
Seed 0185 0158 0,155 G164 074 0175 a175 0175 175 0173 3175
hyen 0155 {155 0155 3,185 0255 0160 3,160 0,150 0,160 0,160 165
Oithers 5.830 Tesa] 8746 10158 11.883] 12734] 1zeso| 14852] 1s5eal 15983 16304
Taotal 1] 130 181 172 v154 293 230 245 258 2649 277
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Table B6.1b: Industrywise Gas Demand Forecast

Captive Power Sector
Titas Gas T& D Company LTD

Type Gas in MMSCFD
FY 16-17 [FY 17-18  |FyY18-i3 |FY 1920 IFvy 20-21 {Fy 21-22 [Py 2223 [Fy2a-24 |FY 2425
Ganrenis
Spinning
Huting
Dyeing 219436 [ 220033 | 221636 | 222638 | 223523 | 220112 | 230257 [ #31.408 | 232103
Texule
Sleel & 956 10086 13116[ 1002|0297 10514 10.B{9] 0672 10704
Metal 1617 1,633 1,641 1 B48 1.556 1,705 1723 173 1.736
Alurinium 0 22p 0224 1245 & 227 0228 & 23z 0.235 0.235 0.236
Cement 0,000 3,000 0,004 0 oG 60000, AGo0 0,003 0,000 & Don
Glass 0150 1,150 1486 1181 1,168 0,155 1,150 1,156 11568
Jule 0364 0.37% 0,080 D0 382 0384 0,599 045 0417 0419
Chemical 0774 1,774 1783 1 7ot 1,784 07T 1.774 1,753 1 788
Fhammacayuical 04za O 447 0,439 0441 0,448 0474 £1.483 0,486 0487
Paper 1,805 1.982 1,672 1 981 1.990 2.050 2111 2,122 2.128
Peckaging 16 186 16358] 16438 16513 16538 16.753] 168M| Troos| 17057
Hardboard 0210 210 0.211 0.212 0213 020 0210 0211 0.2tz
Paltry Feed 1,000 1.000 1005 £.010 1.014 1,005 1000 1,008 1.008
Agri 0 290 0290 0,20 o203 0294 0230 0 250 0251 0292
Melaming 4,500 & 500 0.503 0,505 0807 1 500 0,500 0.503 0504
Leather 0455 0455 0.457 0.45% 0,451 0455 {1 455 0,457 01,458
Folythene 0225 0354 356 0.357 0.35% 0391 GAaz7 0428 0.435
Plastic a2z 1122 1.128 1,133 1138 0122 1122 1.128 1,931
Ri.bber 2998 3625 3043 3.057 3,071 3132 3153 2174 3188
Polymar 0,260 0261 & 264 0.262 0264 0260 G280 a 261 0.282
Fuod & Beverage 0§80 0 0g0 0,080 G081 0,051 £ 0a0 e 0080 0.081
Baken, 20644 2 74 2917 2725 2742 2803 2865 2881 2,889
W, il 1,205 1.220 1.226 1231 1237 1.274 1.287 1293 1.267
Dalry 2279 2,302 241 2324 2334 2.386 2408 2 421 2.424
Biattary o B8R0 0845 0294 0 858 0,902 ¢ 5za 0938 0.943 0 045
Soap 0,300 0,303 & 205 0308 1,308 0,316 0314 0,321 0 321
Electrlcal 0.35% ¢ 405 0407 0,409 0411 b 452 0487 0,500 0501
Sugar Mill 0114 0,110 0111 0111 DR EH &.110 0110 0,111 0111
Cabla O 200 0,200 G.201 0.202 0203 0200 0200 0,201 a 202
Tohacoo 0.200 0,200 0 2 0.202 0203 0208 0200 d 201 0.202
Seed 0 5ed & 584 0.587 £.590 0592 0584 0 534 0,587 0.59%
Oxygen 0175 0175 0,174 Q177 DA77 0,175 0178 0176 0476
thers 0,765 0165 0,165 0,165 170 170 0175 0,170 0,470
Taotal 16,830 1B.747| 16281 18.957| 17.00% 17 374| 17847 AT.635] 17 BES
283 285\ 288 291 294 296 297 288 300
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. ApnondlxB
Table A6.2a : Industrywise Demand Forecast

Industrial Sector
Bakhrabad Gas Systems Ltd
Gas in MMSCFD

Type [Fv 05-04Fy 06-07 |Fy 07-05[FY D8-08 [FY 09-10 [FY 1011 [Py 11-12 [FY 1213 [F7 1314 |FY 1415
Gammenits
Byeing & Knitting
Textile
Subitotal wemsasiaia| 13244| 14965 16.837| 18857 21.120]  23sqe zedan] zavse]  3rant] 3412
Ceramie aoos 0019 ooel  eoi2p 0012]  ogis|  esso]  oszsof pace] om0
Steel & Re-rolling a580f 4064 4160 4180)  4180) 4308 4457  4813]  47er]  a0mo
Alurinlyr 0103] .08 oo 0118 o118 o118] o2zl 0286 oaoo]  oago
Enginesring 0oz  ooz4]  oros 0.027] 0025  oo3s] o040  noas|  ooas|  goso
Pha-maceuticalz 0.057 116 3,118 0,125 0.135 ¢ 200 0.220 0 300 (350 1.433
Bakery/Fond 06a8) 0677 08z oot9)  vovs 1123|1283 1377 1s1sf 1668
Severage Gur7] ooszl o097 eos?l  ooorl  0a02]  eqor] o112 0118 Giz3
Edible O 0030] 0044 Do4s 0656| o063 0.076]  oc80]  Doss]  ooss|  oose
SiicateiChemicals | 0145  0.145] 0150 0150) 0185 0240 o0308] 0350  o3s0]  o4e0
Soap 0.077] 0082 00a2l  oo0s7) o092 o190 oaoo]  a1sol casel oazon
Footwears 0.625|  0.025] 034 0023  onmadr 0055 osesl  ooes| 0400 61so
Pattery 0ogs| 04005 cons 0.008 oops|t  oooe]  ocoe| 0088 oossl  ooso
Autobrcks g184] 0215 aza 0.232]| 0247y  paoo]  D400] 0400  o04s0| o000
Salt 0829) o7es| 0728  ovesf  ovrel  oaod|  1ooo]l  To0l  t4s0] 13m0
Glass cos8|  oo0s3| ooss gose| ooesl  oosel oo o200 ozee[  ozen
Piastic 0.018]  0o1e]  0.019 0018  o0e24]  ooso]  003s]  oo4e|  oDod4s] 0045
Gev. lndustries 3Bse] 388z ama 3.882) 3.882]  asoo]  zso]  aeo0]  seoo|  mang
Subtaal 22.825| 25.241) 2v.2e7|  2:s65| s2.0%8| 35082 sez3s| 4158s] 4szz3[ 49458
KEPZ 0 60000 16000) 26008 soong|  se.000] 40na0
Tatal 22.825| 25.241) 27.387|  20.565| 33.038] s51.082) 64239 71s8s]  s1z23f  gmiss
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Table A6.2a: Industrywise Demand Forecast

' industrial Sector
Bakhrabad Gas Systems Ltd

Ces In WEASCFD

Type FY 1518 |FY 817 [FY 1748 |[Fri8-19 [Py 1620 |FY 201 |Fy 21122 [FY 22.27 [FY 2324 |Fyou.2s
Gamants
Oyeing & Knining
Textls '
Sumipidl weemmi. i 37237 40.588] 44008 4278 s3] 5573t seev1]|  seatw]  sezmal e
Canenic 0400 o0as¢| o500 0500 ©800] 000|050 1.060 1.100] 1.200
Saee! & Re-rolling 5184| 5370] 5588 Sas4|  Bas8]  ason| maas 1166 7525 7em
Adumirdiae 0350 o500 0550 Gea0] oso0] 0850 o8 6.1 0.0 6.750]
Engineering 0054 oos0] oosp 0008 o0a50] o2 oo 0zs0] o300 oA
Pharmace.ticals 0.500 & 550 0,800 0. 70 QRO 0,200 0.5600 1.000 1.108] 1100
BaieryFoce 18] 1eve  2.458 2352 2se3] 274l soae 3% IGIE| 34
Byversc o.13] 0138 0443 o158 o1ra] o0200] 012 0.275 o8| o252
Erihig Od oy 0.0 o200 o2s0f 0z283] o780l 0300 0400 0.450] D.800
Sl aChemice’y 0500 0500 osmg o650  orool oroe|  o7go o750 0.000!  1.000}
Soap 0300] ©03s0] 0400 04| o045] osocol ossof  oroof  osoo] oo
Footwenrs 018 0200 O4D0 04%] 056] 0550  omoo 0850 0750 0800 ]
Poftery oG] 0as50 053 oG] oMol 02s6] 0300 0.3 0,350 0400
Avrpbricks oass]  oreel  orso paaol  oes0l Geod! 08s0) 10 1.100] 1200
St 1.400] 1500 iAo 1500 1000] 2000 2100 2200] 2200f 2300
Gl 0300 500 o500 o100 osod o0800] oo 1.000 1100 1.200
Pt 005  oioof 0200 o.xe]  0350] 0388 040 0500 o355 osag
Giov. induatries Jaog)  3e00|  deao 3500] Asnel asm| 3o 3800 o] 3400
Sub-toal S3.IMETR| ST NG5 | AT 44 18T| AT ATATTS 1.6} TAOYF BATTY .-X 281 DETIF] 101 481
KEPZ 50 50 5 50 5 50 50 50 50 50 .-
Total 103.336| 107817 112.442] 117375 122830] 128077 w3a7rr| 1a0.8e1] 1asTar] 1514m

|

) |

N i
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Table B6.2b: Industrywise Demand Forecast

Captive Power Sector
Bakhrabad Gas Systems Ltd

Gas in MMSCFD

Type Fr 15-18 |Fv 18-17 [Fy 1718 [Fr1e-1s [Fy1o-20]Fy 20-21 [Fy 21-22 [Fv 2223 [Fy 23-24 [Fy24-25
Garments
Dryalng & Knltting
Texta
Sub- ot EREARE i T a0 | FE200| #2007 [ema.400| 22 262k 25257 e danns] 424.673] v 25444 7 26,176
Staet & Re-ralling 12315 133000 14.185| 14.802| 15468] 18.087| 6568 17067 17573 18.106
Pharmaceu:cala 1180 0200 0,200 0.200] G200 £.200 0200 0 200 & 200 0203
Bakery/Font 1654 1000 1900l ds00] 1ooof 2ooo]  2acol  2on0l  2oonl 2000
Beverage 08zn|  ©as4| 0988 1.004]  1p4s] 1081 11130 1.147]  1ae1] 1217
Ecibie Cib aop0l  o0psl o408 na10] ame]  oazof  n123) etz @13 0A3s
SilicateChemicals 0450 ¢soop oS00l oson) ascol  ¢sbol 0800 o500 o500 0.500
Salt 0.556|  os00)  os00]  Ge00; oe6op|l o060D|- oeo0) oBo0)l  oBODf 06O
Faper & packaging 1300 1406 1450 1450 1450 1.500 1,800 1.500 1.500 1 500
Jua A.700; 07050 oyool  o7ool o700] o7oe|l  ovool  oroo|  orop|  ovoo
Eastem Refinary 10000 1o0a)  1oso]  1oap] oo +000)  vooo]  sooel  do0p]  1om0
Cement 15500 1wool  svaol  avas| 1voo]  17oo 17000 1700 1700 1760
(xygen 14500 1450 1.450] 480 1.450] 1450 14500 1456  1450] 1450
FHP Power 2400] 2400  z4oo|l zaoo) 2400f z2400f 2000 2000 2000 2ooo
Gov, Irdustires dto0)  soo0|  zeo0) 200 2se0]  2soo|l z40n|  22o0]  2.200] 2200
Cthers 0.280) 0350 oa3s0f  03sof 03se) o400 naonl o400 o2o0] o400
Toal 45 543} A7E20| 48972 51.57y| 53.790| s5403| =B7E0| s7e24] e0 083 60.264




Table B6.2hb: Indusfrywise Demand Forecast

Appendix-B

Captive Power Sector
Bakhrabad Gas Systems Ltd

Gas in MMCFD

Type FY 0506 |FY 08-07 |FY 07-08 [Fy 08-09 |Fr 08-10 [y 10-11]Fy 1212 [E¥ 1212 [Py 1314 [Py 1415 |
Garrnents
Dryeing & Knitting
Textile
Stb-tosl R T a4 {385,509 6 575 17 890] ¥ 6310 10.427] w11 678] 1 3.001] w14 554 157334
Sreal & Re-rolling 3.386) 4084 4876 5705 £561] 7.34s] som3| oze6| 10318| 11350
Fharmaceudcals 0 048 0054 0.560 0.0E6 G O72 0081 0.085 {.085 Q. 0G0 0.18D
BakenyFood 0677 07531 o04838)  owBl  1oof 1134 1085 1.303] 1.548 1717
Beverage L E R 0388 o0425]  0467| os4]  pass|  ose|  oeed 0.753
Ed:ble 01 0.038) o043 0048 0082l o0se| aoes|  pow{  oor7|  ooss n.0az2
Silicate/Chermicels 024 0027 0030 0.033 n.03I6 0.041 0,450 0.450 0450 .450
Selt 02T 0353 0334 D367 0.404 0.458 (.660 0.580 0550 0,550
Paper & sackaging d434) 0542 o586 OAsB] 0721]  na1s]  oBBE] 0986|  10as 1493
Jute 0337 D433 0477 @524 nsry|l oesel  o7ool  oTeo|  ovan|  oooo
Eastern Refinery 0581 (.650 0715 07af 0 265 {1 BBG 0,865 0885 0,365 0 BES
Cement 0774 08ev] 0954] 1048 1184 500 1500 1500 1500 1500
Coeygen 2868 1084  1adm] sad 1442 1440 1453 1450 1450 1450
PHP Power 2222)  Z2a4op|  zaool  2400) 2400l 2400  zaoo  Za0n| 2400 2,400
Gav, Industires 3 0E6 =.080 100 2100 3100 =503 3.100 3100 3180 2100
Crhers 0145  04e0)  0178|  0qm3]  o212| o240 0280 o2s0]  npass| oavo
Total 18.310| 20758] 23348 26431 29411| 318vel 34.5e6] 37983 40154 42085
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Appendix -B

Table B6.3 : Industry Categorywise Demand Forecast

Industrial Sector
Jalalabad Gas T & D systems Ltd

a.

Gas in MMSCFD

Type FY 05-08 FY 08-G7 FY 07-08 FY (8-09 FY 05-10
Ceramic 0.058 0.058 0.038 0.058 0.058
Cament 3.385 13.056 16,825 16.025 16 925
Food 0222 (257 0.227 0.227 0.227
Alminium 0.2 0.012 2.012 0.012 0.012
Bakery 0.073 1.073 Q.077 0077 .082
Lima {.012 Q.012 0012 G6.012 0.012
Board £.029 0028 0 (334 0.058 0.058
Other 02 0029 0048 0.053 0,058
Total 3812 13.456 17.393 17.422 17.432

b. Captive Power Sector

Type FY 05-08 FY 06-07 FY §7-08 FY 08-08 FY 09-10
Spinning 1.064 1.064 1.112 1.161 1.26¢
Cement 1.538 3 868 4542 4838 4 836
Tes 0 387 0.435 0.435 0435 0.435
Total 3,288 5.368 6.150 6.431 65.528
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Appendix - B

TableB6. 4 : Industr Categoryywise Demand Forecast

Pashchimanchal Gas Company Limited

a . Industrial Sector
Gas in MMSCFD
Type £Y 65-06 |FY 06-07 [FY (7-08 tFY 08-09 {FY 09-10
Dyelng .
Textile 0,395 0 581 {1.568 0768 0,883
Subdotal =i 4 00149 0.018 G018 0.018 00148
Jute 0.007 0,034 .0458 0.068 0 064
Steal Q.027 0.027 0.0258 0,020 0038
Chemical Q0.087 0.057 0.097 0.087 0.097
Silicate 0.092 0.087 0.121 0.145 0.145
Pharamaceuhcal 0.082 0,145 0.145 01145 0.184
Lime 0.000 £.004 0.005 0.005 0.008
Electrical 0.048 0.058 .063 {068 0.087
Food 0.017 0018 o019 0,021 0022
Backery 0.J09 .008 0.008 0.008 0.009
Salt 0.106 116 0.128 0135 0.145
Cithers 0.834 1.207 1.348 1.508 1.713
Total 1.768 2.415 2.696 3.015 3.425
b. Captive Power Sector
Type FY 05-06 FY 06-07 FY 07-08 FY 08-09 FY 09-10

Spinning 0,000 0145 0.184 0387 0,337
Texhle 0135 0,135 0154 0.242 0242
Cement 0.194 0.194 0.184 0203 0,203
Pharmageutical 0.013 0.048 0.077 0077 0077
Total 0.348 0.522 0.658 0.909 {.90%
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