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ABSTRALCT
I
Une of the main factors towards attalning the desired economic
growth of the country is increase Iin per capita consumptien! of
energy which {2 today widely accepted ag an important indicator of
the state of economic development of a country. This is still very
lew  in the country compared not only to the developed countries
but alao to many developing countries, . F

Electricity 4is the moet convenlent form of energy for rall
production purposes of a country consumption of which is also very
low in BPBangladesh. It is belleved that this sector will grow
faster than any other sector of the economy Hodern managemept

technlaues are essentlial to the desired zosls.

Information network, specifically the MIS hag been conzidered Ias
the management tool for this work. An HIS organization has bgen
propoaed, which is expected to lead to . the creation of a dats

hasge.

Hecommendations have been given for the deslgn and implementat%on
of the MIS organizsation for making it compatible with the future

development objectives of the power sector. i
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CHAFTER 1

INTRODUCTIOM

Overall eocio-economle development of a country depends on  the
succans in inecreasing quantlty of national oproduction, in
improving its guality and in elevating the standard of living of
the people. Development of an infrastructural sector like energy
is consldered as a pre-requisite for sttainineg such goale. Because
of the overwhelming importance of energy, ite per capita
consumption is now widely used as an important indicator of

development as regarda to other economic parameters like GDE.

Reletionship of the energy sector with development goals of
Bangladesh is discuaszed briefly in Chapter 2. It is shown that the
energy a2:=ctor haa to grow faster than other sectors in the process
of overall advancement of the country. Analysis of the present
energy acene 0f the country, a= outlined, not only identifies that
per capita consumpticn of energy in Bangladesh is one of the
lowest in the world, but slso asserts that non-commercial sources
of  energy feature predominantly in the energy surply-mix. Supply
of such fuela, apart from being le=zas effectiveland efficient in
nge for production purposes, has 1limits oﬂ their potentials
towards increase in futurs. Thus rost of the future increase in
demand for fuels have to be met by commerecisl fuels &nd the
development of the sector will alazc depend on the succeaa in their
conversion and penetration into all types of end uzer sectora, It
is also establlshed that in order to ensure the attainment of the
development geals of the <¢ountry proper energy oplanning is
necesgary both  in long-term and short-term perspectlivea, In

particulsr, the country will have to evolve an optimum energy-mix



to engure desgired development of this sector. Evolution of =
long term etrategy on the fuel-mix has far resaching impact on  the
growth of the secter. Such a fuel-mix couwld coneist of commercial
sources  such as oll, gas, coal and rmclear; non-commercial fueles
such m2 hic-maes; and renewsbles such =z zolsr energy, hydro-
glectricity, ete. For such snd other crucisl decialens te be made,
a basls of aprropriste technical snd gocic-economic congiderations
are requlred. The provess of decigion making for the energy eector
is rendered diffiecult becanse, prajects of this eector require
long gestation periods and their economic and nseful lives are
ugnally longey than prolects in other sectors. 9Such  decisilons
depenrd o & complex eset of inpnt varishles =nd Taotors,
Aveilablilivy of 8 proper data bage and informetion oyestem in  thile
cage can hardly he over emphasized.

sorhietlcated contemporary wmunsgement Ltechnignes hsave been applied
profitabhly in meny coantries especially in the developed countries
for making =ffective institutionsal arrangements for the orestion,
maintenance and  development of 5 rellable detes base leading to
bettér decision making. One sach management system is * MAWAGEMENT
INFORMATION SYSTEM (MIS)". The MIS has heen degcribed in  detzile
in Chapter 3. It is seen thet the primary parpose of using MIS is
to  rmiee the process of manegement from the level of piecemenl
unrelisble data and lsoleted problem solving methods to the level
of sophleticeted date proceszing and systeme  informetion. MIS
provides & eyatem of information suitable for the creation of a
relisble and exhenstive dats base and is a powerful method for
manageriasl decision maklng snd problem solving. It is connected to
the operating dats bree end passes on congolideted end  upspsded
infoermation, selestive reporte for plemming and contral of
opersations, exceptional eclircumstance TeporLe for rlenning,
contrelling snd decigion wmeking to the sppropriate  level of

mansgement in the organizaticon.



in vwview of the present wesknese in date base and information
facilitieg as related to the energy sector of the country and in
conslderation of its importance in the overmll economy,. it iz felt
prudent %o  improve upon this information syestem. This can be
greatly facilitated 1f thers sxiste zn anelyticsl  and rellable
‘dats base and proper snd neefil manegement technigues necesgary to
create, maintaln end develop such dats base which weuld  inclade
deth acquizition, procesaing, tranefer, storsge and retrievel are
available. It may be added that the country has  +o depend on
different =gencles of external finencing for naterializing ite
deve lopment rprojects,. This can hbe done by developlng an
appropriate and system oriented MIS for the =nergy peotor.

A brief outline of the cversll structure of the energy ecctor  of
Bangladesh is presented in  Chepher 4. It may be eeen thet
dlfferent organizations in the pablic sector are lnvalved in  the
entire renge of energy related activities. A review of their
¢xleting institutionsl etructures revesled their wesknessee me
related to information system. It was felt thet the insgtitutional
as well s the inter-sectorial informetion beee wae required to be

strengthened in order to make theam comPatible with future neede.
lés By

The energy sector is very complex in itsg structure, consisting of
various technologies; fuels, having different sets of problems
asgociated with conversion and transportation; the varied groups
&nd categories of end users; different prlece structures and other
varlablea. Electricity 1s a pricority sector in enexrgy and its
future growth is expected to be higher than any other gector of
the economy. Conzequently, the need for the development of an
appropriate information eystem for ite management can be

considered to be very important. As such development of such =&



information svetem hsz been considered in the present work.

The present organlzational etructure of the Bangladesh Power
Development Board (BFDB}, which 1 the focel agency of this sector
h=g been snelysed from the point of view of information
management.. This ie presented in Chapter 5,

3 : {: tives

It is the aim of the present work to closely egtudy the power
sector development of the country by analveing the existing
Institutional atructure, the existing mode of information
gathering and the present atate of the power sgector database.Thuse
o ssees  thelr strengths and weakhesses from an entiraly
panagemant  point of view. With this in mind eatablishment of an
MIG organizatleon for the power gector of the country  has been
proposed so that the existing and future power related data can be
rroperly organized with a view +to creating a relisble and
lngtituticnalized database for use 1in atretegic and policy
decision making. It is also understocd that if prorper
organizational arrangements for asasessment, wpdating, and
validation of the availlable data could be smet up it would help in
achieving the deaired coordination and integration between the
data gources and the usera. Thiz would alse result in better
decislon making based on reliable information which in turn wonld
lead to a more efficlent development of the power zector of the

country.

1.4 Brief outline of methodology

It ha3s been sought in the present work to apply MIS for ocreation
of an adequate, reliable and appropriate data hase syetem for the

electrlcity aub-sector of energy sector of the country the



proposed MIS organization iz be incorporated inte the exiating
gtructure of the BFIE. Thie proposed organization 1s intended o
act az the data base or data centre of the power related dete of
the coantry. Details of thie propozed organizetion aleng with its
information network and contéents of the dsts  bese have been

included in Chapter B,

The development of a central MIS orgenizaticn for the entire
energy sector for the creation of the comprehengive energy data
basge i=s a posaibility, but this could not be taken up 1n the scope
of this prezent work due to various limitatlona. However., some
guldelines for the future possible development oI a MIS
arganization for the whole energy aector may be  found in the
recommendations and conclusion of this disggertatlon. It could be
ineluded in the ascope of any further work in future,



CHAFPTER 2

ENERGEY AND ITS ROLE IN DEVELOFHENT

2 Ene SV e =

Eneray apart from belng the fundamental zlement of physical and
chemlcal activity 1= alsc considered to be a vital source of
economic  power. Role of energy in socio-sconomic development has
been becoming predominantly important. The importance is
manifested in the fact that energy is a vital prerequizite for not
only alleviating the want but also ralsing the atandard of living
and improving quallity and Incressing guantity of production of a
country.  Influence of energy on development of a countty has now
*eached such & level that itz per capits consumption 1z widely
accepted as an important indicater of development of a country

along with other economic indicators.

The global energy - GDP regression analysis will Iindicate +that
there 15 a poaitive correlation between economic performance and
ehergy consumption [1]. The nesd for & fest growth of energy  in
the Jdevelcping countries is overwhelming because of the existing
low lewvel of consumpticn and.aleo for catering to the need in =&

gituation of fast growing industrial sectors of such countries.

Energy sources commonly in use are broadly classified into two
groupsa, namely noncommercial and commercial energy. The former,
which are renewable in nature and of bio-mazas type in origin, can
not  be marketed in an organized way. Theae fuels are used mainly
for living at a esubeiatence level and hae but limited
appllication in production related activities. The commercial

sources, on  the other hand, are most useful form of energy for



industrial rroduction, can be transported and diatributead
efficiently and technologie=s exist for thelr efficient conversiocn
intoe uwaeful forms of end-use. It is regarded that consumption of
commercial energy, both primary and secondary, i more directly

related to economle development of B countey,

The linkage betwsen energy and econcmic developmant is a complex
process and iz often imperfectly understood. The basic and readily
available denominator of econcomic growth, the Greoss HNatlonsl
Product (GNP}, iz now consldered insufficient for fully measuring
the productlivity or development of any country [21. Historileal
avldence eshows that world energy demand has on +the average
increased at almost the aame rate as Gress World Product (GWE)
with some variations 1n different perioda of time [3}. Cross
aectional data also supports the view that there is an evidence

of 8 ¢loge relation between energy congumption and GDP.

The economice of energy is concerned with the way 4in  which
relationahip between economy and energy price changes through time
end varies from country to country or from one geographical
location to the othere, and the way Iln which it may be affected
b¥ changes in energy prices and also by changes in other factors
of production. Implications of availability of energy and
uncertainties in future snergy prices make the strategies for

economic development difficult to formulate.

custainability of global economic development appear +to  depend
largely on the global enerdy perspective. Energy coefficient,
which 1la the ratioc between per capita energy growth rate and
economic growth rate may be used in assessing economle state of a

country. It ie, however, difficunlt to suggest a rigid cor empirical



correlation  because  this co-efficlent depends on  variocus
conditione such ma, etatues of development of = particular country
under congldersation, present energy consumption levels, resourece
potentisls  asnd / or constralnts, national goals and objectives,
International market, energy prices and avallabillities, etc, As
guch, it 1s often deemed vusefvl Lo compare the energy giltustion of
a country with the pasgt trend of development in different other
countries , which hsve already passed through & eimilar phaes of
development and associated constrainte.

In the industrimlized countriesg where energy consumphion hae
attained a near saturation level and most of the enerdy supply
coneigte of commercisl fuele, the energy oosffielent l1la assrly
unity. The gituation is conpletely different in the cese of the
developing world  where factore euch =28, need for rapid
industrielization, decline in relstive importance of agriculture
znd  eubstitution of commercial by non-commercial fuels, lead to
an  Inecresged encrgy co-efflelent ms presented in Table 2.1,
However, with improvement in economic eituwation structural chsnges
become slower, eand g0 commercial fuels etart to dominate 1in  the
z2upply-mix, &and the coefficient tends to decline towsrds unity
gradually.

2.3 Eneray aochie in developing countries

Enerdy scene 1ln the developing countriea jig inherently complex and
thie limits evolution of strategiea for development of this
vitally important infraztructural sector. In the supply side, the
fuel- mix is usually dominated by non-cenventional fuela auch a=
agricultural residuea, plant bio-mass and animal wagtes, etc.
Supply of fuel le thus influenced by agricultural productivity. In
view of the limiteticons and scopes for increasing agricultural
production (Law of Diminishing Return), awitch to high yielding



Table 21 GROWTH IN ECONOMY AND ENERGY DEMAND (1960-72) [4]

Crowth (%)

itk

500 5.00 1,00
4.50 5.40 1.21

6.40 6.9 1.04
5.50 £.90 1.63
3.30 520 137
sS40 . 6510 121




varieties of crops tock place. This rezulted in vielding of less
bio-maes mesociated with such crops wlth ehorter etem. A stage is
thug attained st gome point in time, when supply of such fuels
can ne  longer matech the increaging demeand. This eventnally has
initi=sted deforestation as the gxp between demand =nd supply is
attempted %o be bridesd by incoressing the uee of wood and plant
blo-mazz. Such & gituation would in ite #arn resslt in sericus
problems in mAalnteining the ecological balance snd mitigating
climatic mdversities.

It is difficult at thia point of time to ascertaln the demand &nd
BuDPlY- of bio-mas=z snd to develop a reliable data base for these
fuels, Usually estatistical date on supply or demand for such
fuels are generated on the bagiz of sample surveys. This approach
hae 1ta dinhevent limitations because true picture of the
population ol ld not be properly reflacted. Congequently
inaccuracy in data generated weuld remain. For example, according
to different atatistics, non-commercial fuela account for 60-80%
of total energy consumption of Bangladesh [4, 5], The resulting
divergence in the form of such a wide reange iz explained dune to

lack of reliable data on aupply of traditlonal energy sources.

Hon-commercial asources of energy are used mainly for living at
gubsiastence Jevel &8nd thege have a 1limited application in
production processgses. Though theae fuels are renewable, their
eupply ia2 limited and they generally have a very low converaion
efficiency. It the country, preaently a whole range of such fuels
are Dbeing uwuaed. In future thelr per ecapita asvelilebility could
aztuslly decrease due to population growth and atteinment of the
aturstion level in  the egupply silde. Experlence of other
developring countries who have already passed through such s phase,
ahowa that the treditional fuele are usually replaced by

commerclal fuels, w8 the latter are more appropriate for

!
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increseing producticon, for improving the guality and life standard
of the people [1]. Such transitien ( fuel-switching! in developing
countriez was made doubly diffieult with the advent of the energy
crizis of +he 7T0°e and B0z, This had ultimately resulted in
gerions  lmpediments +e  the endesvonrs of swueh  coontries  1n

attainling goals of sconomle emencipation,

Horld development of the past two decsades has been influenced
strikingly by the increase in price of petraleam products in the
internaticonual market. In effect, this had resulted in An
unprecedented economle recession all over the world. This, in  ite
turn, h=d led %< = new global economic order. Two major price
incressee had occocurred, one 1n 1973-74 and the other in 1879-80,
which had fopced many countries to re-adjust thelr gtrategles =nd
plans of develorment [8]. Several other factore 1n  easocistion
myde thie period & wnigue era in the recent history of
interactions between energy and economic development,

Energy problems melnly stemmed from the wide gap between demand
and supply. Draetic ineresces in price of foelse =and the
uncertalntlies in prices of petrolenm producte forced the developed
and  the developing naticona to eubstantially reduses the growth  in
demand for snergy. In the developed countriles such mernenres were
realized through a structural change in the pattern of energy use.
Consumers in such countries were mlresndy neing more energy per
capita as & legacy of the days when the energy resourc&s- were
chenp and abundant. Such countries thus had scopes for reducing
ceythain portion of their indiscriminste end-uees, For example, in
the yast and especially when generstion of electricity  becems
chegper due to the vee of nuclesr power, people in  the United
ctates were even thinking of heating their drive ways in  the

11



winter by electricity. Dne fto cost economic considerations many
technologier of energy congervation &nd of improvement of
efficiency of energy conversion suddenly becmme economicelly
attractive. Thua by adapting new measures and techniques of better
demand menagement, the developed countries were relativaely
succesdful in overcoming the initiel difficnlties. Infrastractural
and technical bages available to such countrissz msde it eagler for
them to adapt to the reallty of finiteneses of commercisl fuela. In
contrast tio this, the developing countriss with Wesker
technologicel hases and limited regources, found it more difficalt
to  remdjust to the crizis and had to drastically reduce +their
development targeta. I 15 also edqually true that slternative
technologles llke maclear power aslsc played m significant role in
mederat ing the affects of energy crisis 1in  the developed
countries, '

A comparison of per capita energy consumption levels in  wvarious
categories of countries would testify to the lnherent correletion
between energy and economic performance. It 1a geen from Table 2.7
that in Burope, USA and Jépan the ver caplta energy consumption is
around 8, 000-1Q,000 Eg 0il Equivalent ( Eg 0 E} per vear while in
most developing countries energy consumption iz lese than 500 kg

cil equivalent per year.
2.4.1 Enerev orisis and its effects in South pzia

The altuation in the countries of South £#Aszia represents an
intereating case etudy, which shows gsome similsrity in the
problems confronting them - namely, increases in oil import bill
a3z a percentsage of nationsl exports (Table 2,.3). The incremental
cost doee not however correspond to the growth in energy
copsumption over the same perlod. Shares of different primary

energy sources in the total consupption of commercial energy on an
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TABLE 2.3 PETROLEUM IMPORTS AS PERCENATGE OF TOTAL EXPORT (1973-1983) [ 8 ]

61939 1978 IAVERAOE. n]

979 1 198G 1983

133
1.5
03
12
21.3

17.6
1.0
100
529
45.0

20.0
49.0

49,0
40.0
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o1l equivalent beele in the five South Asien countries 1 given in
Tehle 2.4. It 1is seen that these countries hed made serious
andenvours to guiteh fuels to overcons the problem of
uncertainties 1in avallebility and price of petrolenm producte in
the . international market., This <zn be interpreted as & part  of
their etrategy fo ensurs ensrgy gecurdty in both short  and  long
term perspectives. In case of Bangladesh, for example, depandencs
ofn inported petroleum products was reduced by replacing them with
indigenous natural 2a3, with the result thet relative poeitione of
petroleum product snd natural gsg hed more or less reversed
between 1BY0 and 1383. Such strategy was undonbtedly successful in
ghort term pevepective s2 the countiry conld increaee 1te energy
congumption base in aplte of the serlcous global ensrgy crisis. Ib
iz, heowever, +®o be Been how this sgtretegy works in long term
perepective  becsage 2uch & fnel  replecemsnt will  reduce  the
reserve 1ife time of the knovwn gag reserves, Other countries  aleo
echieved reduction of dependence on petroleum in veryving degreee
with eorresponding incresse in nze of netursl gez2, or hydro or

miclesr power or a combination of them.

Regerves of indigenous primary energy reacurces of the country can
not be coneldered adequate 1o neset the ever increasing demand for
energy. However, 1t may be noted that the present ENSTEY
consumpticon base is very low. which has to sttain fast growih.
This ig reauired for attalnineg the evclo-economic gcale.
EBxploration, appraleal and producticn of energy rescurces ars  in
genersl capltal intensive and besr hish finsncisl risks. Thie is
partly impeding develcpment of the indigenocwus &Shersy  ressurces.,
The geclogical formstion and terrain of the country could al=o
reduce paﬂﬂibilitiﬁﬂ of lerge scale harnessing of certein typee of

energy regources,. The currently known energy  regources of  the



TABLE 24 SHARES OF DIFFERENT FUELS IN COMMERCIAL ENFRGY (1970-83) [8&]

T COUNIRIES .

3 4 W1 L7
684 255 21 4
05 887 - 14.8

k4 56 S0 59
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country include natural gas, cozal, peat, lignid hydro carbon  and
hydro-electricity . Of these, only the reserves of natursl 256 Are
of some g&ignificance., Other resourcet are st varicus etages of
exploretion, eppraisal and exploitstion. One more peculigrity of
the country is thet 1t is divided into two almoept equal halves by
The eyetem of rivers and thelr tributaries. These two zones, knoun
ag the Eagtern and the Weetern Zones, are physicaliy separated.
The 1twe zones are, howsver, Inter-connected electrically by =an
electrical inter-connector. All the known regerves of goseous and
liguid hydrocarbons are located in the Emstern Zone, while Coal
and this Peat oecur mwainly in the Western Zone. Such B
distribution of energy resourcee had an effect on the historieal
grcwth  of energy consumption and pattern of energy uees in  theee
two  zones. The Eastern Zone has developed on the suwpply  eide  an
ehefgy-mix depending predominsntly on indigennus foeles |, while
imperted fuaels are vrominent in the the Weetern Zone, A brief
account of the indigenous resources i1s given in the following sub-

gections.

+1 o

There exiats a wlde range of opinion about the total reserves of
natural gas in the country. In an earlier study of Bangladesh 041
Gas and Mineral Corporation (BOGMC) total reszerve was egtimated
to be 13 Trillion Cubic Feet (TCF) from 14 on-shore gas fields in
the Eastern Zone and one off-shore location at Kutnbdia. The on-
ghore reserves are located at Bekhrabad, Feanibazar, Chatal, Feni,
Habiganj, Railashtila, Kamta, Rashidpur, Semutang, Haripur
{Bylhet) and Titas. More appraisal and explorateory drilling are
required in ascertaining the extent of the ultimately recoverahle
€az, According to s recent Planning Commiseion document, the total
reserve  of gas iz 37 TCF of which 25.68 TCF is estimated 4o  be
u%timatelr recoverable [9],
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It may be mentioned that gsrs reserve has been diecovered over a
period of 35 yesre and 1t 1s generally belleved that meore deposite
can e found in couree of time. To achieve sueh & prospect, huge
inveetments have to be made in the entire range from gae
exploraticn o it finsl exploitaticon wd production 1f  the
informaticn on resource baes of the country hess Lo grow.,  Such
undertakings are capital intensive and have high finencizl rizks.
On  the other hend, conflleting informatlon on gme reesrves  not
cniy hampers detailed project planning of gns  development, Lot
aleo affects gsetiling targets faor development of other
complimentary eectore whlich use gas flither ze fuel or s feed-

gtock.

2.0.7 Coal

The reole of coal in the epergy aector i3 not very 21gnificant. The
traditional end-users, like railway locomotives, brick burning,
power Dproduction, etec. have generally switched over partly or
totally teo other fuels, auch az petroleum and natural gas.
Presently the entire required quantity of cococal ie  imported,
elthough there are depeoslfta of coal in the northern part of the
country at Jamalganli In PBogra distrlet and PBarapukuria in
Jaipurhat diatrict. The reserve of coal at Jamalgani ie estimated
to be 200-1000 million tone lying at s depth of about 100¢ meters.
It is Delieved that mining of this reserve is not presently viable
technically and economically. The other deposlt 1n  Barapukuria
with an estimated reaerve of 300 miliion tons 1l conaldered to be
more favourable for exploitation. The depth of the deposlt 1a 160-
330 meters. Potentlals for annual production and 1ifte end-uges,
including power producticon, will become clear after the completion
of the detailed techno-econcmic studies, which are being carried
out at present. Enviroﬁmental aspecte of mining and variocue end-

uzes nesd to be azsesacd properly before it cen be explolted.
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There are evidences of peat depositz in greater districte of
Faridpur and Ehulna . The reserve ig estimated to be 133 million
tong oil equivalent . There sre some other asmaller deposite
gscattered owver & large area with an additional estimated reserve
of 470 millicon tone oil equivalent. All  theae locatlona are
fertile Dbeing used for agricultural activities and are inundated
during the mongoons. As such reclamstlion of land after mining,
drying of extracted peat, briquetting and lecgietice of handling,
tranzportation and distribution of peat in various urban and rural
locationa need to be carefully considered before decision is taken
for ita mining, Peat i generally zuitable for meeting demands at
housgaheld level and alsc 1In 2mall ecale industries sas a
replacement for fire wood. Fotentials for use of p2at are being

asseseaed Reeping 2uch constraints and advantages in view.

2.5.4., Liguid hvdro carbon

teclogical formation of the country, its neighbouring areas in
Burma and India and the exietence of natural gaas indicate that
there 1is a posaibility of finding ligquid hydro csrbon in
BEangladesh, Exploration activitiez have, however, been impeded by
rezsource congtraintes. Hecently a amall devosit has been dizscovered
indigenculy at Haripur in Sylhet. The producticn well ie providing
about B00 BRL of crude per day. The total reaerve of this field
haz not yet been estimated c¢onclusively. The Government is
encourading production sharing srrangements with intending foreign
companlies for exploration of petroleum products in the country to

share both the financial inputs and the azzociated risks.

In edditionr, some of the gas fislda in EBangladesh have high

content of associated liguid hydrocarbenrr in  the form of

o’
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condensate. Condensate in some fields mre belng separated and
disgtilled +o motor spilrit. Moreover, efforts are underway to eet
up plente to recover Liguefied Fetroleum Gas {LPG) from soms of
the gag networke. Thie will be made mveileble to the raral and
urban coneumers for use for coeking as a subshitunte for Kerosene
and Aifferent bio-mass.

& huge volume of water flows through the pilaine of DBangladesh
anpually. However, this flow i2 not consldered suitable as hydro-
rover becauae of the associated low head and thus lower potential
energy. Presently the Keptal eite on the river Karnaphuli ie being
utilized for generating electricity. Thoush the catchment area of
the dam iz large, the annual generation 12 limited to only about
900 GWh. Enhancement of generation from thils z2ite s ilimited by
ecological and social constrainta. The total capacity instelled at
thiz z2ite iz 230 MW and the plent iz being used as a peeking unit
for farilitating better demand management of the national grid of
the country. Expleoitation of other potentisl altea 1s hindered by
praoblema like digplacement ¢f people, ecological consideratlone
and allocation of water for navigational and othsr economic

sctivities down stream of the dam.
2.6 Fnerey Consumption in Banaladesh

The average per capita consumption of commercial energy in  the
developing countries iz about one-twentieth of that of developed
countriez. It ia even lower in the case of Pangladesh, about one-
fortieth of the world average and sbout one-tenth of +the Asian
average [1{], Present total generating capacity in the country is
gbout tee thousand MWe and per capite generation is only abouf 83
EWh., Information on per capita GNP, commercial energy consumption
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and electricity generation in different conntries for +the vyear
1286 is shown in Table 2.5, It reinforcee the view that per capita
level of energy consumphion 1n Bangladesh ie very low, in fact one
of the lowest in the world.

& look at the global epnsrgy balance indicates that 23
industrializsed countriesa accounted for about 51% of the egtimated
361 exajoulen of primary energy conaumed in 1887 [111., In the same
year theae countriez consumed 56% of the eatimated 10,100 TWh of
glectricity genersted globally. Thise is shown in Table 2.5.

There are legitimate explanations for such a low base of energy
conaumption in  Bangladesh. Development during initial weara of
Independence wad  hampered due to factors such as, nesed for
epergency rehabilitatlon task followlng the war of liberation,
global energy crisls and conetraint of financial and rphysical
resources., It has, however, s3till been rposeible to increase the
generating capability of the natilonal grid by 120 % over the last
decade. It is belleved that demand for eslectricity still remaine

suppresesd due to the supply conatraint.

2.7 Global Energy DNepand

Growth in the demand of primary energy resources of the world wae
phenomenal during the period from the end of the second world war
up to the 1870 s. Cheap and abundant supply of foesil fuel,
especlally crude oil, triggered this unprecsdented growth in
demand for energy. It has been estimated that in the 195%G°s and
1960 e  energy demand grew at  ratea  eXceeding 5% per annum
egpecially in  the developed countries. Thiz trend elowed down
following the energy crisis, throusgh auzterity measures manirested
In innovation and adaptation of varicue techniguesa of energy
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Table 2.5, PER CAPITA INCOME, COMMERCIAL ENERGY AND
BLECTRICITY CONSUMPTION (1986)

- HCOMMERCIAT ENERUYIELECTRICITY

HIN

191 .
174 250
80 161
315 | 510

733 1012

2531 5533

6642 10906

1328 2028
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Table 2.6. GLOBAL BALANCE OF FOSSIL FUELS {1987) [12]

TCRUDE GH(MBDS o

5D IMPORT - EX

RPOR:

S COAL{TRILEION BTU ) 0 b
HPROD::2 2 IMPORT :

1243

70

120

1294

523

597

w3

504

1.6k

&65

204

0.53

0.59

591

270

9,50

3.8z

203

4330

2931(1‘

2RE4

2z

466

141

LU

4058

509

385

3639

57

114

4429

oAU

5631

126.88

207160

24.44

5514

129100

24.47

5514

129100

95.33

2230.00

10126

10467

250.00

10126

10.67

250.9G
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congervation and demand mansgement [183. Yet, the demand hag not
been atetic, and various projecticns indicete snbstantial incresse
in the next few decades. Some of the forecaste of proiected global
demznd prepared by the varions orgenizatione are shown in Table
2.7. From *%he Table it can be sbeserved that IEA/O0ECD, WEC. and
TIAGA have been Slmoest unanimous ia foreceeting increase of total
energy demand | from 7000 MTOE in 1980 1o 19000 o 12000 MTOE in
2000 AD. A Turther lncresnse has heen forecast for the period
2D1N-2020 All, These reflect what these organimaticons consider to
ke low energy demand proflle with only moderste inererse 1in per
capita energy uee in induptrizalized conntries. Horeover, glong
rith this there wonld be conelderable  jncrermse in ENEeTgy

congaryation =snd =fficlency of energy end-ume.

The forecastef/proiectlone in Table 2.7 puggest thet incresgs  in
demand for electricsl energy will ontatrip the incresss in demand
for primercy énergy. If this is true for the developed countries,
then for Bangladesh with 1its present low level of ENGTEY
consumption +this demand will have to be even higher 80 ag  to

attain the desgired economle advancewmsnt.
ectrics o o

4 major ares of energy consumption and probably the most vital for
economic development is  the electrical energy. A2 mentioned
earlier 1t 18 expected that increase in demand far =lectrical
energy will be wmore than the increase in  demsnd for primary
crnergy. Electricity generstion nearly tripled in the developlng
world diring the periced 1860-1975. Thie 1e expected to cantinue
for gulte u long time in future. According to the atudles b; the
Workehap On  Alternstive Energy Strategles (WAES) the wuse of
primary electricity is expected to incoresse from showt 2.2 MBDORE
fmillieon) barrels per day of oil eauivsient) to sbout 10.2 HMBDODE
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Table 2.7. FUTURE GLOBAL ENERGY DEMAND {13]

SOURCEVERR OF TROVECTION” T 77
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for even developing countries with low growth rate [14]. This is
mainly because elechkricity is considered o be the most effective

way Lo incresse prodactlion.

The pyregent share of electricity generation as percentage of totel
consumption of commercial energy is roughly 40 % in the cagse of
Bangladash. However, to achileve the goalz of degired econcomic
development this share iz expected to Increase in future. For this
to be true the total generation capacity needs to be ipcreaged Lo
about BUOD MWe by Z000 AD from the prezent marximam generation
capacity of about 2000 MWe.

> 9 Electrici Zoq in Banglades]

Development of electricity In the two zones of the country took
placre slmest independently until the commissioning of the East-
Weat Inter-Connector. The Eastern Zone has all the natural gas
deposits., and i=s alsoc the location for the only the exploitable
hydro-potential, while the Western Zone had to depend entirely on
ipported fuel to meet ifts peak and even a part of the baze loaed,
Therefore, the Western Zone hag tended to lag behind in  power
developmant compared o the other sone. Gensration of electricity
in the Western Zone varied between 19% to 25% of the total
generating capacity of the country betwgen the yeares 1872 to 1882,
cubsequently, the two zZones have been connected by the East-West
Inter-connector wlth a river croseing eection stretching over 14.5
km of the Jamuna river. The inter-connector haz a rated transfer
capacity of 45 MHe,

The peak demand of the natlonal grid increased from 183 HWe in
1872 to 1317 MHe in 1988. This indicates an average annual growth
rate of about 13%. Maxlmun generating capacity incressed four-fold
in this period from about BH00 MHe in 1972 to the present value of
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about 2000 MKe., The total length of transmission and Aigtribution
lines also inerezsed from 10,000 Em in 1372 to more than 3B,0600 R
in 1990, The maximum generating capacity of +he lardest powsy
rlant in the system i3 210 MWe, while there iz ae emall = plant se
ef & 1 MHWe capaclity or even smaller. The sheree of different
categories of congvmere of electricity are, domeshic (22.%),
agriculture (2%}, small industrles (8%}, small commercisl (211%),
large induetrisl and commerclsl (41%}, others {16%), The last
category lncludes consamers under the ruarsl electrification
Program moccounting for about 10% of the total electricity consumed
{151, The lomd factor of the genevating syetem in 1920 wes  mbout
68% . The zyeten loes ls about 34% sccording o 1390 setimete.
Technical loeepes smounted to Z0% of the @ross genersticn sand  the

rest were non-technical loeses.

Thowgh the sannual aversge growth rate of pesk demand haes  been
about  13% since the emergence of the country , it ie generally
believed that the demsnd is still supressed by the, availsbility
gituaticn. The recent trend in growth of pesk demand wae  matched
by the increase 1n genersting capsbility, However, the fatare
growth  in  pesk demand mey be restricted by the energy  suprly
Bltuation which in tuarn is likely to be influenced by rvesource
conghralnt, and demasnd from other competitive sectors of  the

BCOILOEY .
2.10 Beed for instltutiopalized energy data-base

It iz only natural that developing countries should have poilcies,
rlans and inatitutional supports for increasing enevgy consumptlon
and for facilitating attainment of the deslred economic growth.
The problem is further compounded for reagurce constrained
countrles , because maximization of benefita will require greater

effort. For most countries energy and policies relevant thereto
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have become high ranking public and government concern only sfter
SnEray crieis. Drastle 1ncreasee of prices of oil in the
internatlonal market and concomitant recognition of repidly
approaching  limits of chesp and easily sccessible hydrocerbon
resources brought this Into focus. In meny cowntries ensrey policoy
has only been liwmlted to developrment of eslectrical POVEY

Progromme .

Heed for developing reliable data-base on enerdy in a country such
ag Bangladesh 1a thus clear and overvhelming. In wview of locoal
condition, socclio-economic situation, and environment a developing
country will have to pursue its own especific path. Adequsate energy
supply on lta own <an oily be the essential precondltion of
prograaa  and noet be by iteelf an automatle guarantes of smooth
aconomi¢  advancement or social progreag, It may be further noted
that due to resource constraint 1t will be difficult for
Bangladeah to dincerease the consumption of cobpmercial energy
rapidly. Energy-mix. at least for the next 2-3 decades will
comprise of both commercial and non-commercial sources of energy.
Moreover, penetration of commercial fuelsz, eepecially into rural
locationa g2hall require proper Iinfrastructure, logistics and

management cepebilitisz.

Energy planning, ite development and balance are rather complex
problems which will veauire proper institutionsl arrengement so as
to overcome the lack of reliable data-bape and lack of up to date
informaticon. Due to sbaence of such institutieonal arrangements in
Hangliadeeh it ia therefore, imperative teo arrive at a proper
decizgion making strategy by helping to create a reliable data-
bage. To achieve this & gy2tem approach can be followed., With this
in mind a relleble gystem guch as HMIS including the Decision
support Syatem {D55) can be considered so that under ite framework

a cgherent ptrategy may be arrived at. Such use of MIS can ensure
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that eneregy planning and relsted declsion making

including

etrategie rplanning heas the optimum effect on economic and

industrial development of the couﬁtr?.
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CHAFPTER 3

INTRODUCTION TO HIS

3.1 Importance of Informatlon

The magnitude of the information explogion has originated from the
vaat multltude of data requlred to be processed in an environment
of complex interaction among various relevant entities. This
eventually reaulted in the need for & batter underatanding of what
“informetion” was all about and alsc to ensure benefit from the
wgeful part of the diversified resource of available information.
In the past, when rroduction snd cpergtion procedures were simple,
mozt decieions used to be based primarily on aolid factes and on
thelr careful ‘analysiz or on intuition and guess baszed on
experience, Today, decision making has become pore complicated
kecause of facteras 1lke multl- dimensional interaction of internal
and external wvariables, incraazing managerial1 involvement in
decision making, uncertainties of the future, unprecedented pace
of technological innovetleons, and growth and diveralfication of
products. Eventz and technologies are now moving too rapidly for
experience to cope with the sgituation. For example, the unanpal
technique o©of extrapolation used for making projections on demand
and gupply hae now been rendered lesa useful with the advent of
more acphisticated mathematical tools 1ike end-use analyeis,
input-output models, and various other mathematical, statistical
and econometric methode . Az such, reliable data base and other
informatlicon have become indlepensable for drawing up estrategic
piang puitable for reeting the goals and objectives of any
futuristic operatlon. Conaesquently, timely, accurate and relevant

information is of paramount importance in today & decision Taking
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process. Horeover, todey’s economy depende on the interﬂational
gitaaticon end in the developed &8 well as developing nations, dats
base ig uged mlmost without exception for =1l types of coperation
end decisicn making. Such inter-dependence foraces other céﬁntriea
to resort Lo improved informstion technigques in making thelr
actions campstible with the overall zlobal economie ﬂrder.!’

3.% et mnd Informetion

It would be helpful to distinguish data from infermstlon. Datas are
gstatementa, facts, figures that in their original form could have
limited uze in declieion making. Data, when processed to coﬁ&orm to
gpecific needs beoome information. Data are canvertedl into
information when pertinent portions are eeparated out a&h when
inferences supported by them are available, According to Détnfeldt
rigl] information szervea five principal purposes, auchffas to
describe, explain, predict, evaluate and innovate. These purroses
as inputs ﬂave to be congidered in designing information 'Lvstems
and in organizing menagerial decisions. Information, th%%efﬁre,
exrlains the phenomena that deal with the complex issueﬁ. Tﬁis im
msinly csrried out by developing moedels or' ayetems meant to
facilitate analyais, to indicate type of information needeg, and

to relste the information to past and future.
3 5 i;a;gggriﬂﬁ E"f Illj!ltnl&j on ‘

There are baaically fellowing three categories of information

related to hilararchial levels and decision makers:

|

The firat level is strategic liformation related +to loné term
pollcies and planning. Thege arve of direct intereat to the Hhigher
strata of management. Information such as porulation ;rawth,

economic growth of & country., human rescource development, fHeneregy
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usee and financial rprofiles are ﬁxampias of theze tType of

informetion. It is mainteined with the help of D33.

The second level of informetion ie wasnsgerisal informationlly Theee
pre malnly meant for mld-level management and Department i Hesds,
Thew are to be used In implementatien snd control R Annuaal
statements, ossh flow projechions &nd Jdepsvnd =nelyels are fltyelecal

examples of such categories of information. These infarmatimn
melinly used for short and mid vangs planning. Theee are mainfainﬁd
shainly with the help aof HIS, II

These

The third level of information is operational 1nf@rmation

are reaquirad to meet the needs in  2hort term or for daily
cperation PUrposes or to enforce routine ruLJ; and
regulations. Thia category of information is mainiy maintained by
Data Processing Systems (DP3}. w[

The relaticnship between Mansgement 1eve11 and the bDIrESPGHdlng
s¥yatem is shown in Figure 3.1.The level of a managelr in an
arganization is another ipportant factor in determining tﬁe type
of information needed. If the manager is a part of low Ievel
management he willl need detailed internal information for|| making
relatively structural control decisiona. If the manager igfa part
of higher level of management, he will require summarized
information from s variety of sourcea to make Jjudgmental || policy
deciaions for mea2ting long vange oblestivea, This is  shown in
Figure 3.2.

2.4 ITnformation Systens

&n information esystem may be defliied 232 a 3t of ﬁevices,
I

procedures, and opereting syetems designed around uzer haszed

criteria. Thege aAre meant to produce information Jhd g e
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Fig. 3:4 Relationship Between Manogement and Informotion levels in
d Typical QOrgonization[17]
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Fig. 2. 2. Levels of Monogers and carrespanding Information Levels in an Crganization.[17]
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communicate it to the weer for facilitating plenning, contrel, snd

operation, Information syestem ig, thuse, the beeie for interection

I
between the neser and the analyeh. l(
Information system is used for providing instructione. commands
and feedback, asnd also for determining the nature of relatgohshipa
ammhg decielon makers. An operatleorn may have eeveral inf rmation
systems, each of which is designed for a epecifie purpﬁae end
conteins components  llke deta  flow, commaniceticone, decision
making and control. Major information svetems may he one |Lf the

types like formal, informal and computer baged.

|
R |
J

£ formsl informmtlion sveten ig baeed on the hiervarchisl stpocture
repragented by the organizstion chart. Thie ie A diagrsm Ehﬂwing
different positione along with their intevrelsticrehip and g&fin&d
levels of muthority, responeibility and obligation. Infurma%ibn is
formally dieseminsted in instructions=, memce or reports from the
top manzgement to the appropriste personnel in the ﬁrganizétion.

|
It &aleo allows feedback. Thie provides s bi-directional flew of

infornation.
!

Tﬁe formal informaticon system being essentially a power stracture
le deslgned to achieve Zoals and puts emphasis on organiz%tion.
It may, therefore, restrict Ffloy of communication between
¢nployee2 to a certaln extent. This gap ig bridged by the infarmal
information system which is emplovee based and is designed to meet

ersonal and vocational needs. |

e lI




|
Computer baszed information eystems rely on the computer ]aa the
gounrce  of informatlcon and for eoelving problems. With in#r&aﬂing
pocess Lo computer facilities, & gystem, known as the MIG ﬂkﬂ been
developed =nd ie gradually becoming more end mere popular [dus Lo
ite capability to meet the reauired infoermaticn criteris.

2.5 Mepnagement ag an Informetion- Deciesion Moking Syatem

Derleion making is 2 fundamental aspect and regqulrement n the
behaviour of mankind. Behavieunr is generally goal oriented ;and man
moves towards euch gosls by making decisions from avpilable
plternative counrgeg of moction. Selectlon of the best alt&@nativ&
solntion to any given problem has now becoms 2 challenging Fask 70
as to maximize henefits from avellable resources. This, baéically
ran be said +to he the meneger s job., All managerial actgvitieﬁ
may, therefore, be consldered as some or other form of decision
making. According to 3imon " the two ferms mansgerial activgty and
declsion making are synonymous™ [18]. It iz, therefore, uaelul L
trest management o3 sn information-decielon gvstem. This concent
cen be analysed with the help of the model provided by Hillgr and
Starr £121. This model {Figure 3.3} showe that & manager uﬂgs the

feed beck information in makling subsequent declelone.

Information i2 & key ingredient necesssry for meking deﬁisions
that will integrate ectivities towards cbiectives end maintain =&
viable dynamic organizetion. Therefare, any erganizgkienal
decieion shonld include sppropriate information flowe In = Imulti—

E]
directional =nvironment.
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Fig.3.3: Miller and Siarr model .{19]
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3.6 Manasgewent Informstion Svetem (MISH
2.6.1 Definition of HMIS

There exiet meny different definitione of MIS by suthors ﬁuch BE
Eenavan [Z0], Reozg (211, and Tomeski [ZZ2]. The cantral theme of
theae 18 that it i2 a5 zystem designed to provide ma#%gerial
pereonne)  with information needed to make sound dECiﬂignE. In
other worda, the ayatem for meeting the manageyr 2 needs ;E MIS.
Management action is to be based on aceurate, relevant, complete,
concize aid readily available informstlon whenever reguired, and
it ig MIS which should help meet thege regquiremente quick&y and
responallbly, MIS is a3 man-machine syztem with a highly intggrated
grouping of information processling functions designed to grovide
management with comprehengive pletures of zpecific oper&tiﬁ#ﬁ. It
operates in real time and handlez problems ag quickly &a pogsible._
Operationglly MIS provides for file definition, file mainfenance
and updating, transaction and inguiry processing, and one or more
data bases linked to organizational data base. Within the EES, a
2ingle transaction is enough to simultanecusly update all related
data files in the eystem. In doing g¢, data redundancy an& time
taken to duplicate data are kept to & minimum, thus ensuringj that
the data alwaye remalna current. Thle is shown in Figure 3.J.

A key element of MIS iz the data base, which consists of a i?t of
non-redundant and inter-related data that is processed through
computer programmes and are made available to users. Shariég of
common  data means that many programmes can use the sambe filé% Qr
records. Information may be acceased throush a Date IhBEﬂE
Hanagement Oyatem ( DBM3). It is the part of the goftwarel and
handles virtually every activity involving the phyeical dﬂtﬂb%ﬂe.

|
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Main advantages of a Data Baze System [(DB3)Y may be conesidered as
follows

1. Frocegsing time and the number of programmez to be  written

are gubstantlielly reduced

Z. 411 applicaticons share centralized files
|
3. Storage gpPpace duplication is eliminated i
U
4. Data are sgtored once and are ecapily acoessible when needed.

i
The main drawbacks of DES are, smong others, cost of especialized

personne]l  required and the need to protect classified data from

unautherized access. 4

3.8.2 Purpose of MIS

The primary purpeose of using MIS is to raise the PIOCEEE of
managing from the Ievel of aketchy information, intuitive
gueaawork, isolated problem golving, o the level of Hsrstem
insighte, =aystem information, sophisticated data procegging,
comprehengiveness and zystems problem solving., It ie therefﬂre, a
purposefuyl  tool  for aolving problems and for achieving better
decigion making etandardz, The baaic purpeas of uaing a MIS is
ghown echemstically in Flaure 3.5,

3.6.3 Oriein of MIS I

Hanagemant Information 3yatem had originated with the automation
oF spoconupsting information end then procesdad to the automatlon of
more complex applications. With software development and in¢§¢a3¢d

complex capability, outputs for different informaetlon needa became-
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Figure 3.5 Basic Purpose of MIS
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eagler. In the late 19607 emphasls in compnter procegeinglehifted
to providing information for menagement s needs which 1n  tarn
helped evolution of MIZ, It wes felt +hat planned inf%rmation
zhould be made eveilable +to manageyz ss  snd  when  required.
Therefore, & system of Informetion linking plenning and cotnitrol by
manager to operationsl systems of implementation develop&d] MI3 1ie

a comblned reenlt of these concepts,

26,4 Develooment of MIS

&z development of WIS proceeded. the nead for a corperapﬁ data
base wae felt. This reauired standardizing, defining and
describing data so that computers could be uaed to store, r%trieve

I+
and procegs to meet information needs. This led to the development

of the DEMG, ‘b

Using a DBH5 zucceasfully wa=z found to be a major undertak%ng as
it invelved not only the complexities of information proi%ssing
tut alao intricascies of understanding the information needs and

their uae in the process of daclsion making.

Primary ugeraz of MWIS are the middle and the top management,
operational managers and support staff. Middle and top manéﬁément
use MIS for preparing forecasts, for making certzin typﬁs of
analysis and for preparing long range plans and periodic reports.
Uperational managers wuse MIS primarily for short rangﬁ ad
periodic planning, and reporting., The suppert ataff uses MIS for
anelysis oI information and reporting to help the manageme&p in
the process of plamning and control. Functions of mozt leveﬂg of
rersonnel  conclude in providing data for uee in MIZ, {nce QE £B
entered into the ayatem, the Information is nco longer exclusively
owiied by the initiating user. On the contrarv, this beComes
avallable o all authorized usere. Early MIS were designed to

4z



support operational management activitles 1n order to feoeilitste
control of theee activities. At present on the other hand, Nthis is
being replaced =2 & tool for faoeilliteting stretegic dlenning
activities of top masnegement.. How the emphacie is  on aéhieving
eveten auccsss, defining the criterls of =2veccssze, And méasuring
the return of investwment. A sacoessful MIS ie thus coneidered 1o
pe &5h Information s#ystem that can be profitably applied tﬂi slncet
8l +the hiersarchial areas of A organization +o impfﬁv& the

quellity of itz performeance, I

2.7 MID for gtrategic plapning

Several eproblems regarding implementation to eschleve aunccezz  of
strategic planning cropped up during the developmant eycleILf HIS.
These included reports, which were historical and datedi data
bases neot being in lipe with uzer reautirements, inad&qu%t& or
incomplete updating of data bage, and moat important}y the
limitad =support to top management for decigion making. This‘led to

the developpent of Declsion Support System (DS5S5). [
2. 7.3 Decision Surport Sveftemd

Authors today view D83 ag an extenesion of MIS, alternstively view
HiS as a sub set of DE5. Some sven view D55 aa independent éf MIS.
However, the commonly accepted view in the literature iz that DESS
is a fecond generation of MIS, resulting from addition of e*ternal
data sourcee, accounting and statigtical modele and interactive
query capabilitiex to MI5, The outcome ie thus a system that 1is
deglgned to pserve all levelas of management Including tﬁe taop
managemant in dealing with a problem eapecially wlith relation o
strategic¢ planning and control. The field of D33 is stillflin =&
negeant atage. It generally provides: informatlon through r¢ﬁ'ieval
end statiatlicel packages. The design of 3 suitable decision making

!.|
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model for top mansgement involves the evaluation of slternatives
and actual gelection of a sclution for implementaticon. DIES]is mble
Lo play & mejor role in  this reapect with  the help of
deterministic or stochaztic models Hhat mey be ased Pr@fit&bl? in
guch eituations. The DSS 1le represented gohematioslly 1n1 Figure
3.68.

|

Trend Indicates that future development will be characterized by
MIS development beling recognized ae part of Drgani%ational
strategy. That is, HIS affecting the way in which organﬂzatimns
will respond to changes, increasing u3e of integrated datg bases
with, advances in hardware and software technologies, injreaaing
fractiocn of computer syatem costa being devoted to 5¥5tem|_ﬁe$ign
and  software, accelaration i automaticon of declzalon making and

control of accesa to information.

In order to keep up with the pace of development and to be lBble to

formilate a proper atrategy, need for proper informetion uﬂystem

|
l!

planning will be of vital Importance.
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CHAPTER 1

STRUCTURE OF THE ENERGY SECTOR

4.1 Oversall]l siractore

The supreme body of planning and policy formulation in Baﬂgladeﬂh
iz  the Bational Economic Council (NECY. It i2 headed by the Head
¢f the Government and includea membare of the chn‘il of
Minlsters. MHembersz of Planning Commiasion and Becretsrles in
charge of relevant Ministries/ Divisions are expected tol| be in
attendance depending on the aubject under consideration. Tﬂf work
of Tl Secretarist af the RE{ im done by Planning
Commizsion/Ministry of FPlanning. The functions of NEC iLclude,
guidance on lopng term planning (Five year plan}, ]lﬂnnual
Development Programmes and ecohomic policies, approval and
finall=zation of plans, programmes, policies, reviaw progrlss of
implementation of development programmes, decisions as ﬂay b=
coneidered necessary for accio-economic development. The ef%hutive
committee of the NEC (ECNEC) consiste of Minister for Planning as
convenor, Minizters for Industries, Worke, Commerce, and the other
concernad Ministries a5 nemberse. It haa among ﬁthera,
regponegibilities for approval of development projects of certain
types, approval of investment projects in private sector excesading
an inveatment of Tk 150 million, review of the Drﬂgr%Fﬂ of
implementation of projecta, consideration of proposa%k for
companiee with participation of expatriate parties, reviewing
performance  of statutory public sector corporation, appraizal of
ratex, fees and prices of pyblic utility services or products of
public enterprises. The overall astructure of the public sectér in
Bangladesh in ao far ag it relatea to the eneregy sector is  shown
in Figure 4. 1.
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FIG 4.1 GOYT, STRUCTURE ON EHERGY[ S ]
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J
4.1.1 Enerey FPlagnineg Sirnciure \

Plenning Commigsien is one of the key ageuncies relstling tol energy
rlanning snd policy framlng in the coountry., It has the
regponeibility for three fold involvement lo Jdevelopment ghanning
pueh as advizory, evaluatimnar? and coordinatory se set @ué in the
Planning Commlesaion handbook. It ie reeponsible for, ameng jothers,
policy rplanning, short, medlum and long term sectorial plpnnlng,
programme  planning, project plenning, hadzet allocatlon, jJreview
and mepproval of projechts, cosrdinsting hetween sub-gectors  and
sectore, recommendatione for approval by the ECHEC., The Hgad of
the Government holds the chavge of Chairmaneship of the Cﬂmniﬁﬁiﬂn
and the Cabinet Hinister for Flenning scts as the Vice—ch%irman.
At the policy level the Commiesion is hesded by = Deputy Chelrman
and five Hembereg whoe sre in-cherge of all pollicles and progrenmes
relevent 1o the secstor. This lncluvdes deternlnatlen of prﬂﬂrity,
guidernce of natlonsl plans,. formulation of policies, etel Each
Member of the Planning Commlesion 1ie aeelsted by a numé&r of
personnel of  various categories guch sz Division Chilef, || Joelnt
Chief, Deputy Chief, Assistant Chief mnd Ressarch Gfficers. || Thers
are wlx Divielones esch headed by = Division Chief, Two o the
Divieions deal with general macre lzewues of the economy, Hhiﬁe the
other four DMvisionz desl with plenning end pollicy  leevnes ofF
dlifferent eectors of the economy

The organization stractore of the Flenning Commizsion se related
to energy rlanning is shown in Flgure 4.2, Gobh-sectorial %nerg?
rlanning is carried omt by Industries amnd Encrgy Division. through
three gectlons, nemely. Power and Energy Economice, 011, Gaes  and
natural rescurvces, snd roral snd renewsbls energy. Integrati@h of
all the sub-zectors 12 schieved st the level of +the DiJhﬁiﬁn
Chisf,
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i

Minietry of Bnergy and Mineral ZHescurcea haa overall
administrative responsibility for the eneregy related activities,
It worka elozely with 2 number of public sector Corpofations.

Thege are respongible for commercial energy gector, Doth lprimary
energy in the form of oil, gas., coal end secondary energv, mainly
in the form &f electricity. The Mintatry isg aleo reaponsi le for

Corporations and government owned companies, provision of il funds

normal legialative powers, representation in the Boards Df}iSector
recelipt of duties, debt service of paymenta, and company thaxaticon
and dlvidende. The Planning Cells of the relevant HinistriLs nd
the Planning Directorates of the JCoficernad public .;sﬁctor
Corporatlcong atteched to theae Miniztries work with the Planning
Commisasion to coordinate energy planning., The traditional and non-
commeraelal  energy  gector, is however, not presently under the
responsibility of any particuolar miniatry even though this }sector
accoanta for a large propertion of the fipnal energy consumption of
the country, It may be mentioned once again that this tradﬂ%ional

|
non-commercial energy are consumed mainly in the rurel areag.

The ourrent infrastructure in the gector c¢onelaste of varicue
prolecta  which have Dbesn entruzted to different government
organizations auch ar the Bangladesh Council of Selentific and
Induatrial EBeaearch (BCSIR), Bangladesh Atomic Energy Commisslon
{BAEC), Bangladesh Agriculture Research Council (BARC), Eangladeﬂh
Iniverzity of Engineering and Technology (BUET), ete. In addltion

many Nopn-Government Organizaticnes (N&QY are also calrying out
rurel enargy projecta. The Miniztry of Forestry le invalvgd in
plening and implementation of foreatry prejects. These prdiscts
are entrusted with various Departments within the Hinistr; and
alao with other agencies. Although the Miniatry of ﬂgriﬁultu;e has=

gome  connections with traditional sources of energy thrﬁugﬂ ita

50



Programmes  on agricultoerel productione, there iz 1ittle Epecific
conglideration of overall energy implicaticns in its aﬂtivitipa

e

The problemas of traditionsl fuel aupplies in the rural areaﬂ have
only recehtly attracted wide public attention =ven though they
poBe 8 threat to the future prosgpecte of developing countrf%s, The
threat iz likely to be linked with the pobulation grewth %Pd the
resultant preasuress on environment to provide food and fuel. The
poesibilities for increaeing the aupply of bio-mass fdtlﬁ in
future are limited. The anticipated demand in the rurel areas are
likely to be met by commercial fuels  and /  or {%hr¢ugh
congervation., Widespread deforestation and itas consequences 1like
flooding, eroaion and eiltation are the main eymptoma f the
problemas of mase scale uze of bio-mazs Fuesls. (ther plobl¢m? that
can occur include removal of tree cover within agxiuulturaliareas,

shift to more edologically damaging fuel collection practices Such

which

conztitute & major burden on a large part of rural Pﬁpulatiﬁn

8z increazed use of ¢rop residues and dung., In  human Jterme,
efforte are spent 1n obtaining fusl for the basic needs

This could be measured In terma of time spent daily for cmlleoting
fuel. Proper infrastructure is, therefore, raquired to ensurk that
appropriate peollcies are developed and proper projects are [ﬁaken
up for implementation. This would require a2 recommerded that thi=

gector ia  integrated Into the overall ehergy eector of the

country. \r

At present, however, there is no administrative reapansibility
asslgned to any agency or Ministry for thia very important sgctor.
In this regard neither the Planning Commizzion nor the vaLious
energy agenclex and relevant Miniztries such as FDlﬁthY and

Agriculture are at a very firm footing se wvet. This haas cauﬁed



difficulty in developing a proper infreeteuctnre for Thﬁ rural

eneygy sector snd hempered 1te integration iuto Lthe D?Prall EIETIY
sector of the country. “

In theory, requirad interasction of various anargy aectorse &euld be
achieved by close cooperation and lialscn between the }nv¢lved
organizations, especially betrmeen the planping cellz at al]tlevels
of Flanning Commiesion, relevant Miniztries and agunL1¢L, but in
Practice it is quite difficult for auch a degree of intercmmpany

and interministerial cooperation to he sustained
4,2 Ingtitutional Structure in the orimary enerey sector
4.2,1 Organizational Structule

0il, gas. coal and other mineral resources guch ae lime*tone and

hardrock, etc. - are entirely posgezged Ly the publie sector The
whole range of activity asuch as planning, explorrtion,
exploitation, drilling, production, tranzmigaion, distribution and
marketing ie controlled by BOGMC, a public sector enterprisé under
the Miniatry of Energy & Mineral Reszourcee. This corporatiué 1z an

umbrella organization snd containes seven oparating companies ag

Tollows: %

BFangladesh Gaa fields Company

S¥lhet Gas Fleld Company,

Balhrabsd Gas Systema

Titas Gae Transmission and Distribution Co. Lid,
Jalalabad Gas Transmission & Distribution Co. Ltd
Bangladesh FPetroleum Exploration Company Ltd
Rupantoriteo Frakritik Gaa Co, Ltd.

M B oL B

Titas Gas Transmission & Distribution Company, Jalalabadly Gas

o2

ks



‘ |

Tranemiesion & Distribution Compsny and Bekhrabad Gae Systems Ltd,
are rezponsible for gag distribution and marketing, while
Bengladesh Gas fields Company and Sylhet Gas Fields Cﬂmpan? are
responslble  for sxploitation and productieorn of oil end gas. The
Batigladesh Fetrolenm Exploraticon Company 1= r&sponaibf@ for
exploraticon of new sources of @il snd gase mnd  the Rup;ntﬂrito
Frekritik Gas Company ie responsible for  +he ﬂperatioﬂ of =&
Compresaad Naturel Gaes (CNG) plloet plant for ite 11kely
production, distribution and commercial mavketing., In addit ¢n to

the above mentioned compenies, BOGHC hzs B number of deveiapment

rrojects such ms:
. Hew gas fleld development

Installation of gas trenemiceion line
NHew connections for commercial and industrisl Eﬁt&lpliﬂEL
Progpecting for new oil fields

T @ 0 3 s

Feasibility study for explaoration of cosal, hardrock and

limestone, “

Theae activities are carried out by a nunber of Divisions within
BOGMC and ita companies. In the fiacal vyear 18983-89., the tﬁtﬂl
volume of gaz produced and sold were 4363.46 MMCM and 41568.35 MMOM
rezpectivaly. Of tftheze, quantity of gas sold For electﬂicit?
production was 1854.69 MMCHM, Svatem loss in gas exploitatio?'z: and
production was about 4 % of the total gas exploited in 1888-89.
Thiz system loaa occurred mainly due to illegal connectiona,

leskage and experimental uee of gas.

The FBEOIMC alao haes a MIS Division. Thiz Divieion iz presently
Eiving out mainly cperating information euwch ae, financial
etatemants including companywise income and expenditure of
operating companles, sales ztateamente, sectorwise use of flese,
gectorwise connection, insfallation of gas pipe linez, Hetc.
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Information on  development activities and viens 1g llmited o
progress  atetemsnt of development projects., These MIS Et&tthnfE

another public 2ector Corporation dealing with primary|fencrey

mre prepaysd mannally

Under the HMinietry of Energy & Mineral Resources therelh exiate
eector named the Bangladesh Petroleum Corporation (BFC).The' BRC ig
rezponeible for importing and refining 1iaquid hYdfﬁG&thn (crude
©11). Thie Corporation ia headed by a Chairman and has a anrd of
Directors nominated by the Government. The only oil refiggr? of
the countrey, located at Chittagong, is alao under  the
adminietrative control of thia Corporstion and iz operatadif by =
public sector cempany. namely the Easgtern Refinery Limited {ERL}.
The operation of the refinery plave an important role qP the
energay ecene of the country ae  its throughput correspondzs te over
one third of the total commercial energy conzumption gf the
country. The nominal refining capacity iz about 1.5 miliion|| tons
of crude o0il per year, The ERL refinea the crude oil provid;d by
BFC on a fee basiz, This method of operation wagz establisﬁgd in
1878. Fees received by ERL have two componentz, a management faos

and reimburzement of cperating expensesz, “

End producta of ERL are tranaferred to the diatribyting LﬁmpﬂﬂiEE
for marketing +to induztrial and domestis conguners, There are
preaently three such government owned marketing companies nﬁmelv,

Jamuna, Meghna and Fadma Petroleum Ltd. Thege companies are| alao
under the administrative control of EBEC, 1

4.2.2 Limitations of Organizaticpal Strugturs a{l

|
3ome  weakneazag sSeem  to exiet in  the present Grganizational
structure from organization snd management pointz of view.'s The

maln weaknesses include overcentralization of Mipport 5¢rv1ces,
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overlapping of responsibilities betweern +the corporstione and
operatlng compenies on one hand and between the relevent Ministry
and PCorporationts on the other hand, lack of proper &nd ﬁ}edible
mensgement informetion network, insdeguate suthority at dEfferen*
cperational levele., These shortcominges tend to hamper ahglvitiea
both &t the pelicy rlanning level and at the cperstionsl vaPl

4.3 Ingtituticonal Arrangemente of the electriclty gector
4.3.1 Genernl Struoturs

The main power sector organization in the country, the ngladeah
Fower Development DBoard (BEFDEB) waz created in 1972 through
bifurcation of the eratwhile Eangladeah Water and Fower
Development Authority. It had the responsibility for generation,
transmiasion, distribution and marketing to all consuﬁgrﬂ of
electricity in the country until 1977. At thiz time a ggparate
board namely, the Rural Electrification Board {(REB) was cﬁeated.
Now the BPDE ia responesible for generation, transmission,
distribution and marketing of electricity except in theq rurel
areaz, where the REE ia reaponaible for the distribution and
marketing of electricity through ite own network. The REB ﬂ%rries
out itse operaticn through cooperatives, known as the Falli [|Piddut
Samltiea {PB3}, where the rural consumers are the paving membere.
Theae TBS vpurchase power from the BPDB at bulk rate at ‘EE E¥
level. The PBS offer credits to their membere at aoft terﬁﬁ and
conditions in order to accelerate penetration of electricity, into
rural lecations. Tariff of electricity for rural ;Qnsumers are
fixed by the government Iln consultation with Ministry of Energy
and REB. The overall generation and transmission respﬁnﬂﬂbilit?
still 1liea with BPDB. Both the EPDE and RER are publice ngctﬁr

corporations,
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The BFDE consists of 8 Chalrmsn as the chief of the organization
and HMemhers responsible for different disciplines and funﬁtiﬁnﬁ
namely, planning and development, genervatlon  snd tran;hiﬂﬁian,
distributicn, fingnce xnd administratlon. The next tier of
menagement, consiste of Chief Engineere/Additionel Chief Engineers
for varioms technlcal dlaciplines sueh as plenning ,  disthibution
and generestion and Controllere for nontechnicsl disﬁiplings guch
ag adminiztration, accounte and  finence, The third tipr of
maragement, congsidered as the mid level management Fﬂnﬂi“tﬁ of
Drectors of wverious sub-disciplines Iike Syetem ﬁEanning,
Frodect, Deslgn, Audilt sad Accounts, eto. and the Mansgers of
varions powrer plents. These Direchtore/Mensgers amre g&ﬂ&fﬁily of
the rank of Superintendent Engineers who sre direoctly reagunsible
for supervizion of the personnel for operstional activiti&%‘ These
operatione management personnel are generslly of the rank of
Executive Engineers whe &re directly reesponeible for carrying out
operationsl activities. The orgenogrem of BPOB is gilven in || Figue=
4.3,

4.3.2.1 Haip activities of BPDE

The PBangladesh Fower Develobment Board at the end of 1989 operated
a total of 16 power plants as part of the Haticnal Grid *;ith a
total installed capacity of 2377 MWe. Howewver, because éf the
derated ecapacity of older units the generation capacity atéod at
2062 HHWe. Plantwise gencration of EBEPDB alongwith installed
capacity. generatlion c¢apacity, aroess energy generation ia BLDWH in
Table 4.1, The managemsnt of generation in theszes power Plaﬂ%ﬂ anrd
their - subsequent transmixsion and distribution are thua thg main
functione of EPDE,
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Table 4.1. GENERATION OF ELECTRICITY PLANT-WISE {1989-90) [15]

(FIUUR_E;s INGWH) _

KﬁRNﬁFHHH HYQRD,
ASHUGANT STEAM TURBINE
ASHUGANT EIEAM ZFHRBINE
ﬁSH UG&N | CE' MBINEU Ci’ﬁk
AS‘H UﬂANI GﬁS‘I’-URBIHE it
EHEHHMZL&R ﬂﬁﬂ TURB!NE

SHIBDIRGANE STEAM TURBINE

5
2
3
1
1
7
1
2
2
1
SHIDDIRGANI STEAM: IURBiNE 3
SHIDBIRGANTDHSEL 1 5 200 0.74
HARIPUR GASTURBIN : 3 99.00 99.00 51.58
CHITTAQONG STEAM. TUE&HN 1 640,00 $1.00 7143
CHITTAGONG GAS‘IHRBINE i 2 13.00 9.00 1061
CRITTAGONG BARGEMOUNTRD 2 56.00 2500 38,04
RHULNASTEAM TURBING 1 11060 110,00 18,36
EHULNASTEAM TURBINE 1 60,00 53.00 26.00
EHUELNABARGE ly,m;mtrﬁ 2 56.00 4200 23,69
KHUENA GAS TURBINE: 1 1295 &.00 1.86
EHULNA ms TURBIE 1 10,25 T .00 9.94
KHULNA DIESEL ------ 7 7.54 200 0.3
BHERAMARA GAS TUREiHE 3 LLT] 3600 10.53
THAKURGAON DIEREL, 7 16,50 3.00 1371
SERAJGANY I:IIBSEL 5 434 200 4.%
SMDFURDIM : 3 11.25 6.00 B8
1 20.00 20,00 9.67
: 3 3 4.70 1.80 16.46
BﬂGRA DiﬂSEL (5 4 ¥ | 1.50 16.58
EDGRA hAE ‘IHREINE 1 B.0G) 6.00 0.06
BARISAL GAS ‘mﬂﬂ! - 2 40,00 40,00 .90
B}leSAL DEE‘SEL : 9 1254 225 . 50.92
Rﬁﬂﬂ PU R G,AS TLI REINE 1 20,00 20,00 9.78
TGTAL{GR[B‘J W 89 2365.34 2053.55 7105 31 39.50
BQLATED BASTE: ZDNE: 257 100 '
]HJ mTED WEST Zl‘;‘:l NEE ; 2.7 .00
77.62 2062.55 7114.55'
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Generation-mix of the country conzizte of Stesm Turbine {ﬁ?%}. Gea
Tarbine {34%), Hydre (8%}, Combined Cycle {(4%) snd Diesel {3%).
Flgure 4.4 presents pictorially generation of electricity for

the yeare 1981-H2, 198B6-87, 19BR-A9 and 1585-90

Energy halance far slectricity in 1828-8% is shown pleterially  in
Figure 4.5, Natural gas accounted for 79.7% of the energy ﬂaed for
generation while hydre sccounted for 12.2 % of the energy ﬂsed for
generstion. The totsl eystem losse mmounted Lo abouth SH I of
generatlion of which 2taticn uee accounted for 5.6%, +tHue  the

consumers recelved about 66 E of the energy generated. The [|mix of

fuel in geuerstion for 1990 is given in Figure 4.6, |

It hae wot sluaves been poesible fe operate sll the genereting
platnts o the NHationsl Grid simaltanecuely. & few of them remaine
aut of opsraticn from time 4o time. The intereartions in ﬂPtional
grid in i1338-8Y9 mlongwith thelr repzons for failure 12 zhown in
Table 4.2, 1

1
The total length of transmission linea of 230 KV and 66 EV| =tood
at 2625 KH, while the total length of the Jdiztribution] lines
comprising of 33 KV/11 XY and and 11/0.4 XY lines gtood at{l about-
36,000 KM gt +the end of 1989, There are wvarious generation,
tranegmisalon and distribution projects at implementation Etﬁge. {m
the distributicn eide there is a proposal to create a agparate
company in the name of Dhaka Electric Supply Authority (DE%A} Lo
be reasponaible for power diztribution of Greater Dhaka. Thiz thag

howesver pot been given any institutiocnal ahape as yet.

The current practice of generation tranzgmissicon and dlztyibution
planning et BITP can be aeid to peint to a project approachjrather

La |
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Fig. 4.5. Energy balance (19BB-89)[15]
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Table 4.2 INTERRUPTION OF NATIONAL GRID (IQE-E -89) [15] N
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than » &ystems approsch. When a deficiency 1In genereitlion 1=
predicted on the basis of load forecaet and aJEilable
generation, a glven glge of A genersting plant 1le =zelected in
order to meet the deficiency. After the 2irze of the proposéd rlant
ie determined. feaslbllity studies Are carriéed out 4o E&léct the
type and locetion of the gensratlng plant. ALl the dork is done on
8 project baels primarily by expstriste conenltants. The inherent
Aipadventege in this epproach is thet a eimilar or even in| cases
the seme 1ype of study ie daplicsted each time 3 new generating
plant is planned, Thiz Jdoceg point Lo & lack of c%edible

informetion *o the management for decision making. The maln

reaponsg for thie lack of information ie perhape the absencellef &0
sdequets snd spproprisate dsts bage,

Thers exizt & number of ancertainties in power development of  the
country ench as load growth, trenemieglon and diztribution H&tw&fh
expantion, fund evallabllity, fuel availabllity and pricg, end
2y¥ystem  loeser of both ftechnical and noentechniesl types., A data
bage incorporating suach factore need o be crested, At this | Epoint
anticipating that power generstion capacity is expected Lol grow
rapidly ia future, it would be worth to study the uneerbainties

vhich make the mansgenent and planning procsss complex.

x

5, Losd  zvovth: As in meany developing countriee load grovth in

Bangledesh i supply limited. Leosds sre not independentlbut s -

fonction of where and how the generstion (supply) is
avuaileble, For example in 1984-85 the pesk lomd served was
TeER MWe, However, ocongsidering the energy served ané the
ennnal loead fector the pesk load e caloulated to be  BOT
MWe. Thus., the trediticonsl spprosch of extfapol&tiné the
historical losd growth may not give a good 1ndicatign of
future losd if the supply situation improved. In effe%t it
hat been observed that in the counbry whenever the %upPl?
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siturtion hes improved the demzsnd hes registered & notlc&able
incresase. AL prepent only & emall percentage of popu1a+ion ie
directly benefited by electiricity. Thus one= can &aai?} EAV
thet demend for energy especlally electrical enerE“ iz
enormous even if the people are Lo live at Eubaiatence1level.
Hith the expected development in small and medium eized
industries 1in the country, the percentage of elec+ricit? in

netion’z2 enervgy supply wlll continone Lo grow, l’

eneration Expension: The ocurrent generatlon plan af the
BEFDE iz based on *he ecriteris thet major g&nera*ieﬁ
conditions of the Eest Zone will be based on natmra% FEYD
Firm generation cepeclity. cerlouleted by subtracting t%s et
and Znd  largest uanlte from inetalled ecapacity HH%l Le
aveilable Lo meet pesk losd, The West Zone firm generation
capablility will be avallable to meet =onal peak load 1nf] case
of any fauilure of the Inter-connector. Uncertainties that are
likely to be built in soch planning include Eeneratiﬂni'plant
mix, eusrgy dispatchling hetween esastern and western -Erida,
avallable reserve and Avyellebility of the Eest - West JdInter-

CONNSECLOT .,

BEeliability: Careful plannineg and coordination az a uba%e iz
ah  important atep towarda attaining tlhie degired reliagility
cf the power syetem by ensuring what capacities of Ehhich
typee  of plants to install. The present grid system of BFDB
cotsisgty of various types of generating plants such asg Hydro,
Steam Turbine., 3as Turbine, Combined Cyele, FEarge-mounted,
Diegel, using different categories of FPuele auch az ngtural
gas, HaD, LDD, furnace oil and tend to have differing dé%rees
of reliability. In addition., some of the plants are reaLhing
the end of theilr 1life ¢cycleg and conaeguently kheir
rellability has slao decreased. With the expected retirement

65
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of units snd the setting up of new units +the uwncertainties
regarding the optimom combinetion of different technélﬁgiem,
the proper +time Lo incorporete them inte the aystém, the
location of new equipments, is likely to demend more |complex
soluntions. :

|
Tranemisgsion & Distribution Hetwork Expansion{ The
transmission network 12 expected to inereaae alonawith
gorresponding increase in diztribution network in fut%r& in
addition to the expanzion planned by REB. These pla%s are
suppozed to conouwr with the expected load growth and Llanned

|

additional generation. Uncertainties at this pointl] would

include any unexpected event or unusual development.

Fuel Availability: The two main indleencusz acurces of |energy
for power producticon in the country are natural gaz and to
gpome e&xtent weter head. The thermal power plants|] would
conaume about 5 TCF or 50 % of eatimated reserves of natural

g8a within their life cyclea. If the current pace of netural

|
gaa-based Iindustrial development and large scale use of gag

for cooking iz continued, conetraints may arise in %utur¢.
The prospect of the uae of coal iz aleo very limit&d{ Faat
regerved are  avallable but no definite plane hav% baen
achlieved as yet., The uxe of nuclesr power iz also unc%rtain.
Thue, uncertainties regarding avasilability of Ffuel rema%n and
in fact may thus grow in future,
1

Funding Availability: Majlor portion of the fundar for
development in the power sector comea from donor countries.
Like most of the other developing countries. funds comé from
a varlety of @aourcea. These include cash and commodlty
credit, barter arrangements with forelgn governments, égency

and foundation Joans, ocomnercial loans, eho. Hatuially,

&6



h.

international palicies and Filnencisnl markst co?ﬂitions
determine the s¥ailability of zuch fonds. Uncer?&inties

Internal BRezourees: Internel rvegonrces ol the EBFIE  are

associated with these situztions mre generally kigh,

generated by revenue oollection from the tariffs kLet 33}
different categories of consutmers. There: sye different] retes
of teriffs set for the different cetegories. Thege BYE,
horever, nneertainties in the collechion of the dae erenuea
becanse of bills rending from many 2 bnlk conzumers for quite
8 number of vesre. In future Lhese pending hills are [(likely
to accumﬁlate fuarther thus lesdiang i inereaﬂing

nncertalnties abont thelir collectiona,

Syatem Loss: About 35 % of energy gencersted by BPDB ie|| lost.
The amoant eonzists of both technical losses in the ||lines,
transformers, and nontechnical losses such a8 unmetered
curplies, Insccurate metering, theft, fraud ete. It ié ERell
that BFDB doez not get any revenne for zmbout s Lhird 4 ite
energy ouitpnt. Thizs iz & hindrance to the sbility D# load
management  particularly  in the light of fatars exﬁansion

Plans.
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CHAFTER 3

ANALYSIS DF THE EXISTING MIS
fNM THE ELECTRILCITY SECTOR i

{lnce the bazic goals and wider obdectives of energy plan are
decided, the next important atep is to identify the info;mation
required for the deciaion makers. The information teauired bay Dbe
brogdly divided Iinto two categoriea, namely detailed technical
information and decision making information.
1

Detailed fechnlecal information is required by the plannére to
garry out analyais and evaluate the svallable alt&rnativesq such
information could ineclude engineering information such as
thermodynamic 2fflelency, relisbility and performance
characteristica of ayzteme in cone hand and capital and opersting
coata on the other ., A different set of information 1la requi ed by
senior managerlal pereonnels who are algo the decision makeﬁ%f If
the information iz available in a form that is unintellipible to
declalon makere, very little can be achleved even with the b?ﬂt of
information, Therefore, the need for a inatitutionalized and

objective data base development 13 ezz2ential, J

The data base should be deaigned to integrate all the nec%ssary
information required for the proper and effective operation of the
electricity aector 1n the country, Thies is a major undertaking
because of the diverzity and large volume of such information
involved., However certain difficulties may be encountered in
developing the data base. It is often found that due to lack "of =&

proper information management ayvyatem certain data are sometimes
I
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nonexistent or unreliable in guelity, or bhear marglnal relation to

actnal precticel conditicons.

|

The present organizaticnsl etructure of BFDB showe Lhat there ig
ne  foermalized inestitutional structure for informaticon man%gﬁm&ntt
This 1resvlts  in that the informaticn tende to be lﬁcaliged o
departmentza  wvhich =are directly reseponsible for the }elevant
orerations. For example, most of the generstlon data ie g_pt by
the Generation Divieion and same le the caee with the tran%Lisﬁion
data which are kept by the Trensmissicon Divieion., Some infoLmation
iz mpassed on to the Systems Flanning Divieion of BPEDH, bu# there
seeme Lo be no formal gnide lines for thiz informstion bﬁing naed
to create an effective informatlon manszement dats bees. |l

Fresently & mainframe compuber and seversl micro-comptitere ar&

use by the BFDE. The main freme compater is envisaged to be used
. . \

for billing purposes malnly. Az for the microcomputers, there does

I
not seem Lo be any formel stractare to facilitate data sharing.

Exleting arrangem=nt of informnatlon mensgement of BEDB is a?alyzed
in thiz chapier Eeeping in view the besic festures of 8 “Byeten
epproach of whish the MIS forme a wery importent part.

- "
The technologies availlable for genersting electricity range Trom
commerclally aveilsble systems Lo advanosd systems and fram'llarge
centraliasd  facilitles %o emall decentralized eauipments; The
typee of electriclty genersting evetems are given 1n Teble
5.1, In: mddition to generation equipment, trensmiesion] and
digstribatlon fecilities mnlac need 4o be consldersd.
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Table 5.1. TYPES OF TYPICAIL POWER PLANTS

N ERATION ST T

B TP s

“|WATER ; STORAGE DAM
~IWATER : RUN-OF-RIVER
#{WATER: PUMPED STORAGE

:|soLAR PHOTOVOLTAICS i
i SOLAR THERMAL ;
WIND :

OIL
COAL
NATURAL GAS
NUCLEAR
WOOoD
URBAN WASTE
BIO-MASS

DISTILLATE OIL
NATURAL GAS

OIL
NATURAL GAS
DISTILLATE OiL

DIESEL FUEL

“|0CEAN THERMAL ENERGY CONVERSION (OTE
:'__: 1

WAVYE FOWER :

TIDAL POWER
GEQO-THERMAL :
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Elestrical syetem information encompasses s bhrosd oollectlon of

activities stretching over several time horizone and rean be
generzslly divided inte cetegories such s demand  and its
.hanagenent, gensraticon, tranemission snd diﬂtributionﬂ Each
categzory of informstion may have different  time frates 8
ilivetreted in Flgure £.1. The differencese in time frame csn lead

i

to differences in approsch. For exsmple, etudiee of the getlerating
gsystem  in the immediate fntore wonld involvwe limited ﬂptiﬁkﬁ far
chenging the ayatem such as deferring retirement of =5 uwnit or
sdding & base load power plant, which conld require ﬂ&?&r&ﬂ YEears
to aild, It is often eeen that the peoblem iE EDf?Ed by
undertaking = contingency plan euch &2 erecting = gas tﬁrbin&,
which 1a esasentially a peaking plant. On the other 1 hand,
evoluticn of genersting systen for the next 20 vesre would involve
substantisl changes in compoeition of the svetem. Different]levela
of dats details would be requirsd for thess two types of Ethiea1
o

2.4 Arnalveis of the Information Metwork of BFDE

i
From  the mansgement point of view mll the electricity dateld could
bte  beest  divided into two brosd gategories.nsamely present end
future duts. Sccording te the data prism shown in Fig.5.2, the
rresent dete wonld include resourcee and asyeteme deatr, generation
and  supply dete, demend sad consumption dete, while the ;future

datas would incluade conetruction datzn =nd projection planning dets.

Theee types of dete wonld lnclude the installed ocapaclty GE the
gryeten alorng wlth +the deteils of +he sub-systeme ﬂucﬁ EA
generatore, turbinee, transformers. HT lines ete. The EPDF hes
provisions  for gethering dats on both the lustelled capaeit% and
generetion capabllity of the system on & station-wise baaiﬁﬁ The
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Fig.5.1. Cotegories of electric system planning and time frames
for analysis. [ 23]
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Fig. 5.2 . Electricity data prism[ﬁail] !
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stations are divided on the basis of their lccations, ;amely the
East Zone and the West Zone, The data alsc include info%&aticn on
the number of units at each station, the type of unit!;ncluding
date of commissioning, expected life and expectedﬂﬂate of

retirement, country of manufacture and type of fuel being used.

Summary is also prepared showing installed capacity (MHE} and
generation capability (MWe) on a plant type basis such as for
steam turbine, gas turbine, hydro, diesel, combined cyclé,for beoth
the Zones, and finally for the total-system The detai%E of the
various sub-systems are kept by the De=ign Divisicn and little

design data are available with the Systems Planning D1v1sion which
is the main data center. There is also a lack of information about
the captive generating systems, which ‘are built by indusérles to
act as stand-bye units for ensuring reliability. Countrles with
weak grid systems usually have more self generation equipment.

Another information that could be included is about co-ge%eration
equipment. These are built for catering to the need for industrial
steam for certain types of industries. ;

5.4.2 Generation and supply data %

Thege data would include information on gross and net*ﬁnergy
generation, including the station use, generation schédulibg, and
station-wise outage position of transmission lines. The BPDB
presently has a data base consisting of a summary of monthl} power
plantwise energy generation data along with the yearly tothl and
half yearly totals. There is also information on monthly energy
generation for both the East and West Zoneg. Infcrmatlon on
plantwise monthly station use is also available along with half
Yearly and yearly totals. Information is alsco available on a
yearly basis for generation capability, gross energy generation,

fuel consumed and fusl coskt, station use, annual plant factor, per
unit generation cost, average heat rate, and gfficiency. There is

I
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no system for recording the net generation, on the contrary only
the gross generation data is available, Information about
generation scheduling of the various power plants is sketchy. In
fact, this 1s mainly carried out by the Load DlEPﬂtCh Center on
the basis of intuiticn and experience rather than an any
objective informaticn, [

!
The records of the station-wise cutage data is kept by the
Generation Division. However, certain information is kEpt by the
Systems Planning Division. This not dohe in a GDmpIEhEnElVE or an
appropriate manner, rather these are kept in raw form. hnalYSLE of

this data and its linkage to generation scheduling data is not
being practised. I

3.4.3, Demand and Consumption data “

!!
The electrical demand and consumption data is one of, the most
important components of an electrical system analysis! The data
that ahould be included in this section are as follows; 1

Load forecasting “
Generation availability and load shedding ﬂ
Monitoring of area-wise peak demand 1
Energy consumpticn paktkterns
System loss

L O 1 v TR o T = 1}

Annual average plant factor of power plants I

The leoad forecasting data has been pPrepared by the BPFDB for the
period up to the year 2000 AD based on the present and historical
data. The data includes BEummary of expected generation balance oy
type of data, both total, and for the East and the West zones. The
statistics also contain the fuel consumption and fuel costs for
both the zones and the total cost. The average generating cost

i
.
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.‘!
based on the cost of fuel only has alsoc been includedi The other
costs such as operating and maintenance costs, and the - system loss

have not been considered in compiling the average generatlng cost.
This points to a probable lack of reliable information.l

Information about the generation availabllity of thelp?wer plants
are not recorded institutionally as such. Load shedding

information is given out in the form of daily reparts-bent by the
Load Dispatch center to the Systems Planning Divisi&n and are
mentioned as routine, partial grid failures, total grid failures.
However, no infarmatlon is kept specifically cn load Eheddlng and
analysis on it is not performed to ascertain its effects on
generation of the system. Peak demands are monitored 1# the form
of raw daily data and are kept by the Load Diepatch Center while
the daily peak demand is graphically illustrated a&d sent to
System Planning Division. There is, however, no rellable data base
available to perform analysis of these data.

4#

The data con energy consumption pattern are stored suhstatlon wise
and possible demand has been calculated up to the year 1995 There
is, however, no arrangement for creating a structureildatahase
with a view to getting ideas about effective and gFficient
management of demand. There is alsc a lack of anﬁ?ysis or
analytical modeling for this purpose. The relationship pf trends
of energy demand and supply with the socic-economic conditions of
the countrykis not included in the data on demand management. For
example, no analysis is performed on the effect of energy
consumption con the economic performance both in the domestic and
the industrial sectors. These lead to difficulties in demand
management both in the selection of new power plants, aséertaining
their capacities and types, and alsc the upgradation of!l existing
power plants. A detailed database on the urban and rural
distribution is also lacking . For example, system losses could be

1J
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broken up into technical losses such as power system auxiliary
plant less, transmission line loss, distribution loss, faulty
metering loss etc., and non-technical losses such as meter
tampering, meter reading errors, unauthorized connections, etc.
The relative'percentage of these losses could then be compared
with similar losses in other countries for assessment and
evaluation. '

E.4_4 Future data .

Futuristic data include the load survey and projection and
planning data. Loads survey data include the detailed data
collected from domestic and industrial users regarding their
capacity, and possibility of expansion. The present load survey
Etatus of BPDB is limited to the collection of data for the
purpose of setting rates of tariff. Consumers are identified as
domestic, agricultural, commercial and industrial. Projection and
planning data would mainly be reguired for Lhe accurate
projections of load and for energy forecasting. The time span of
such projections and forecasts could be immediate (3-6 months),
ehort-term (12-24 months), medium term (3-5 years), long term (5-
10 years). The main issues for short and medium term would be to
improve operation and maintenance to reduce ocutages, and more
efficlent demand management, increased efficiency by reducing
system losses economically, maximizing benefits of the East-West
Interconnector by transmitting regquired amount of gas based power
from the East Zone to the West Zone, better scheduling of routine
maintenance, etc. The main issues in the long term projection and
planning would be, types and sizes of the future plants and fuel
mix, effect of load factor on economic performance of the system
and demand management, improvements in annual load factor of the
system, possible introduction of low cost power to more and more
rural leocations, etc.
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Presently BPDB's short, medium and long term planning activities

are being carried out on the basis of recommendations of wvarious

studies, including the report of the Power System Master Plan,

which was prepared in 1985. However, it i& observed that focus and
priorities of the donor agencies play a predominant role in the
process of meking decisions., Donors' decisions are also hindered
by the lack of data base. i

5.5 Conclusions

JI
As seen from the analysis of the present state of data management

system being practised by the BPDB, there exist a ﬁumber of
shortcomings such as ,

a. acguisition of kthe current data
b. Data integration

¢. data storage and retrieval.

For effective decision making as has been mentioned a gumher of
times before, it is essential to get the data base properly
organized. Maintenance of all the relevant data as well as their
expangsion teo include additiconal data and values of explanatory
variables on eleckricity use would alsoc be a major requirement for
effective Management Information Planning and Control Network.

Analysis of the present state of MIS in BPDB shows thaﬁ'most of
the data base tends to be localized to the relevant

Departments/Divisions. For example, as menticned in Paragraph 5.2
most of the generation data are stored in that Division, the same
is the case with the data con transmission , design ,etc. The
Systems Planning Divisicon gets some data from some of these
Divisions, but the flow of information are not conkrelled in a
manner conducive to creation of a comprehensive data base for use

in effective management decision making as reguired.
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The only area in which there are plans to create a comprehensive
data base is Commercial Operatien. There has not beén much
development in the other sectors such as planning, design,

generation, transmission, etc. thus making effective management
decision making difficult. A further problem encountered ie in
getting agreement on certain data items, particularly costs. In a
sense there is too much and conflicting information because of
the existence of numerous equipment manufacturers with different
ideas on costs, performance, etc. It is therefore lmpnrtant to
have @ information sktructure capable of sorting useful

information from the available data.

The changing technological characteristics of the capac1ty to be
added is another important fact to be cnnsidered while the need
for an appropriate data base is being studied. & major portion of
Ehe new capacity may be more complex. Technelogical problems will
require solution as improved process control and environmental
protection ie required, along with the need to improve the quality
of service. This would infiuence all areas of power generation,
transmission and distribution. Another complexity arises from the
stochastic nature of the electricity supply and demand system.
Eleckricity supply can be affected at any time by random break
downs of generating equipment and on a longer time scale by the
availlability of adequate generating resources.
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CHAFTER &

FPROFOSED HMIS ORGANIYIZYATIDON FOR BFDR

£,1 Introguetion

An appropriate MI5 organliszation for BPDE would help to promote the
smooth and effective flow of information from the sources of data
like power stations, load dispateh center, to data users such  as
Syetems Flanning Divislon, Dezign Diviaion and higher management
levels auch as its Board of Directora, the related Hinistry, and
the FPlenning Commlssion. The linkege of flow betwesan the data
generastors, collectore and  users heeds to be egtablighed  and
formallzed in making the MIS functicenal. It ie provosed that a MIS
organlzation be incorporated under the present set up of  the
electricity zector, namely the BPDB., It will function as the focal
point for electricity related information of the country. The
propoged organizational structure and ite functione are detalled

in this current chapter.

The purpoze of 2uch a aystem would be the avallability, of
aceurate data, efficient dats collection #ystem, and a functicnal
structure to better meet the needs of the data users. Emphasls is
propoaad to be placed on producing a comprehensive data baae of
use not only to BEDE but elas to other related crganizationg and
agencies. Such a system is intended +t¢ facilitate managément
decisions including efficient demand manzgement, improvement of
auality of gservices through increased syvatem reliability,
evolutlion of differential tariff structure, ﬂcheduliﬂg. of
malntenance, evolution of fuel mix leading to least coat expansgion
plan, determination of role of indigenoue fuels, optimization of

gpares and consumables, transportation and storage of fuelz, fuel
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gecurity and emergency s2tock, and for gradual increasze in domestic

participation in future construction of power plants,
8.2 Focal Agency for Fower Sector MIS

At preaent, pover generation, transmission and distributicon are in
the domain of public sector, with a few minor exceptiona aunch &sa,
captive power generation in some of the industrial enterpriees,
However, bhefore +the creation of the REB, the entire range of
activities in the electricity sector was under the responaibility
of the PEFDB. Row different Internaticonal Development Financing
Institutions, suchk as= IBRD, ADE, USAID, ete. are advising all
developing countriesa, including Pangladesh, to gradually involve
the private sector at all pegslble phases of the elsctricity
gector. In cagea, financing of projects are linked with the
conditiona to divest, at least partially, the public sector
undertakings. This iz one of the reasons why Dhaka Electric Supply
Authority (DESA) was conceived. Distribution and sales 1in other
major popilsation centers were to be separated out from EBFDE  in
rhases. It is often suggested that privatization effort will help
reduce preasure  on ecarce internal reaourceg, FPrivatization of
thiF sactoyr in develcoping countrlea have however, certain

weaknesses or even controversies, as follows:

an, Energy and electricity ls an infraptractural =ector and the
government ehould preferably have sufficient control over 1lts

growth and must keep the national perspective in vieuw.

b. The primary purpozge of the electriglty sector in the country
iz perceived to be providing necesazary service to the people
to help improve standard of 1living rather than porely
generating revenue or making the sector profitable az iz  the

primary purpose of the private sector.
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C. Power ‘déctor development is highly cepital intenzive and
conteins a greater emount of risk compered tfo other
lndustrial activities. Under the prevailing conditions it  ie
uncertain that the Development Finencinz Institutlions will
have the requlelts confidence in the private mector for

investmente of the elze sand ecale reqiilred,

d. The Jdevelopmsnt of the parel glectrification. with 1tz
inflated pesk demand charecteristics wonld tend to meke the
rpower supply economically weak snd difficalt in terms  of
demand men&zement. FPrivatlzatlon of thie eector will
therefore impede the groewth of the mach needed rural
electrification network.

It <¢an +thus be said that for the foreseeable future, the power
sactor partieularly the generation and bulk transmissicon and a
part of distribution would remein a public sector undertsking and
the EPDBE may be considered as the focsl agency for zll prectical

PUrposSes,

The power sector 18 & complex svetem, conaisting of = number of
varlalbles, both external and ipternal to the system. A3 such 1t is
deemed uaeful to follew a system approach in developlng the MIS
for powsr =22¢tor to ensure a smecth and erffectlve flow of
information from the data generators to data geollectors and
finally to deta users of various levels. It i1a felt that in +the
propoaed  the MIS set-up the lipkages among the dete generators.
collectors and uaera should be established and formalized using
a system approach. Such a evetem approach is likely fo give this
gset-up a ocomprehensive structure covering the entire range of
activities of the power gector. It iz proposed %o mname this
organization as " Electricity MIS Unit {(EMISU}". Structure Iand

galient features of this organlization are now given in detslls.
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£.2 Svelem sveroasch o the power secior

An electriaal system combrises of B very complicated gstream of
events and involves &mn  ensemble of variables which are,
divereified, may be external to the system and in  cmges  inter-
dependent. The prime concern of the 2yetem ie +o enstups "adequate”
quality of services to be menifested in relishle supply of
electricity. Theee varishles affect the performence of the gvatem
and the networksz in the short, medivm and long term perspectives
in =ddition to dsy to dey operaticn. Ae euch, the whale range of
activities needs 1o be taken into account in eatablishing the
proposed MIZ. A Tlow chart of such activities starting from the
Primary ZTuel level vp to the consumer lavel ig z2iven in Figore
6.1. The informstion network would thus begin with the primary
fuel &nd end with the consumere snd oonteln all  the relsted
informatlen on varicus variables st the different internediste
stages of the network, such se transfermation from primary to
aecondary enerdy. deneration 1o power etations, grild eunbatestionsa,
distributlen substetions, distributicn trasnsformers, .and consuners
of all categories. The informaticn on the variables for whish a
proper  data baze w9ill be required would include, Transportetion
{by rail, recad, water), +the sllocation of the percentage of total
energy for the power z2ector. pipe line tranemiseion, refining, and
information on power plants , fuel , trensmiesion evetems. demand,

dietribaticn ayatems and conzumption pattern.
£.4 Information reguired to get up the dats base
The categories of  technilesl, commercisl  ang organlzational

infermation which sre to be z2tored in the rropoged MEIS unilt as
input dats sre given in the follewing eub-seotione,
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Oenerat A

Electricity generation belng the basic component of thls sector l1s
naturally a very vital aspect to ke considered in any electriceity
infermation netgork. The relevant information are lnetalled
cepacity, including details of capacity added every yerr of +the
planning horlscon, Tuel-mix lnclnding their calorlfic values, the
numbeyr of identical anite and for sach unit minimum  operating
jevel in MWe, heat rate at difrferent levels of load, edmlaalble
overload ag percentage of full load, allowable spinnling  reaesrve,
malntenance 3chedoaling reaqulrements in days per vear, fu=l coat,
non-fuel operstion and maintenance cost, date of commiesioning of
unltse, expected economic lives of the unita, 2timated capital
inveztment, reliasbility ceriteria auch &3 availabllity, forced
outage rates, <te, ghould be included. These information shall be
collected from the Design, Systems Planning Division and the
Generating stations and shall be uged for taking decisicns on
generation planning, such as development of a least cost expansicon

elan and determining their leoading orders.

Information on the exizting interconnected syatems and committed,
planned expanzione including their main characterieticz, Tor
example: wvoltage (EV), length of traramizasion linez (Ep) and
thermal 1imit (M¥A} are considered importent. Thiz would be uszed
for the further development of transmlaaslon network and the
allocation of transmigeion and distributlon to reapective rural
and urban areaz,. Recorde on scheduled and unscheduled lo=zesz, and
tranamla=ion lozaea are deeped useful in future dezignz of the
tranamiaslon lines, thelr power ratings, in particular durineg

azgegsment of r%liability of the transmlgsion network.
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£.4,3, Projection of Dempand end Dewand Mansgement

The forecasting of electylcszl demand is one of the mest  important
components of genersating system analysia. The forecast muast
typically be made for powver, energy and losd veristion for +time
periods within & yesr, guch as & month or & sesson, for all  the
years of  the pleaning pevicd. The uwnecertsinty sesociated with
rrojectlon of demsnd is that the forecsst may be too away {high op
low) from reallty, Low estimste wonld reenlt in 2 generating
system with low relisbility =and inebility to zerve = portion of
the demeand and oversstimation would result in excess  genersting
eauipment imposing incrementmsl co2tz an the gsyetem. Future
capacity mddition will slsc be decided basged on this prolection of
demend. One redeeming feature of dempand projection  is the
anglytlical methoeds nsed for the parpoge =snd the date reguired  for
the eame. This wonld require inputs from mll end-ueers” =sechors
and matehing projecticns of growth. The teek is rendered difficult
in ease of the country becaovse part of the existing demand iz
constralned Ly the supply situstion mnd sheence of mathematickl
models for projecting growths in other sectors. Therefore, these
get  ©f informstion have o be weds relisble 1in order to  get
renlistic prajection of demand. The economlc performance of  the
pyetem will elseo depend on the succese of demsnd management. For
example . if the load duretion oupve "msy be flattensd by
Introducing differentlsal teriffs, then 1t becoms cEe2ier Lo mest
the pesk dewmsnd by having & lower reserve meardin for the system,

Demand management ie very iwmportant beceuse of the possibility of
load  shedding snd ite relatlonshilp with generation avallability,
The clvoupstances sffecting generatlon svsilability will inelude
weather ocondltiens, loocatione of etetione in case of  hydra
electrie plants, estimete of lndigenons regonrees  avallahle for
future electricity production, definition of slternstive imported
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sources  of energy, memount of import end export of power throogh
the Esst Hest inter-connector, setting wp of differential tariff,

peak load requirement.

Relevant dats in this context would be indigenocous fozsll fuels
specifying &) peet and projected fusl consumptlon, b} current
and projected coats of fuel delivered, ¢} policy regarding fuel
use for power production auch as  environmental considerations,
strategies and policies on end use of fueles for different
purposes, Data on  imported fosgil fuels specifying past and
projected import of fuelz for power producticen, transportation and
dellvary cozt ghall aleo be included. These data shall be obtained
from generating statione, Bystems Planning Divlaion and alac from
external organizations llke FFC, BOGHME and FPlenning Commizalon,
The developnent of the ideal fuel-mix for the electricity sgsector
worlld  ensure more efficient and reduction of wastage., It wonld
alego helpr to create an idea about the future fuel-mix atrategy.
Another aspect of fuel data iz to incorporate the éovernmental
gtrategies on fuel gecurity, reduction of dependence on import =snd

rigk aepociated with avallability and price of such fuels.

It is obLeerved that the system loss 18 auite high., Thie i=
detrimental to tThe svstem cost and hempers planning. Even the
financing institutions tag their fundine commlitmentz with the peed
Lo reduga it Lo oan aécaptable level., Another aspect of system loes
In 20 far az deciszion maklng i# concerned lg the marginal coet of
reducing  2yatem loss. Many variables are needed in  determining
such marginal césts. Thege could include, among nthers,

information like system lossgea on a vearly bazia including both
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technilcal loeszes such ms transmission, distribetion, power etation
auxilisry plant leeees and non-technical lasszes zuch reading
errovs, meter tampering, uneuthorized connectlons, etc. These
information shall be obtsined from the gernerstion, transmisalon
snd  distribubticon departments of the BPOB, snd 2hsll be uased for
analyzing the cauees 4f such losees with = view to minimizing them
and conseguently get & moere efficlent =electricity eveten.

As sBtated earller, electricltiy asctor is very complex and its
development cannot be affected in isolation from the other sectors
of the pational ecconomy. Such data would include, amonz  others,
paxt and projeected populetion growth, pest and projected GNE,
avallable national energy razources such as foaall fuel, uaraniuvm,
hydroelectricity, renewsbles etc., past and prolected total energy
eonsumption  brolken down by aectors like industrial, commercial,
demestie, organizationsl structure of the power aesctor, These data
shall be obtained from the Planning Commizaion, the relevant
niniztrias. These information are not directly electricity
related, but are of vital importance 1ln any atrategic planning and
developmaent activlities such as, projection planning, elsctriclty

econony linkaze, =tc.

6.4.7, Commercial Information

These category of information will include data on differential
tariffs, power market data like energy saleg, meter reading data,
consumer  informaticon cards, unallocsted pavments, diasconnection
eud  fterminaticon noticea,. revenue dats 2uch as monthly and yearly
billing, monthly and yearly revenue collection, asd  sccounting
statements, These information shall be useful for Improved

commercial operation of the sysaten,
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6.4.8. Huomsrn Rescurces Information

Thiz wonld ineclude informstion such asg avellabllity of manpover,
funetione, doties and regponsibilities inoluding responeibllities
for tranemission, distribetion, powser elants. adminilstration,
anccounts  Bud obhhers, These shall be taken into sacconnt while
developing the HIZ organizaticn and during the planning procees.
Such data wonld zldc be linked with the estate poliey on  gradusl
incresse in local participation in implementaticn of projecte, R &
D, hamzan resonrces development, ete. The need for human resources
development coannot be overcmphasized in view of its importance in
increasing local particlpetion at all phrees of development of the

gector, -

£.5 Set up of the provoged organizatlon

The place of the propoaed MIS organization,the EBlectricity MIS
nit {EHISDY in the exilatlng organizational astructure of the pover
sector of the country 12 szhown in Filgure 6.2. The proposed
information flow paths are also shown 'in the Fiegyre., It would
recalve e=lectriclty relsted information from the coperaticnal
levelg guch es generating stations, transmlselon and diatributicn
aub-gtations, load diseateh center ete, The multi-dimensional flow
of informaticn could be complex and may involve many agenclieg., An
example of this is given in Figure 6.3, which shows the envlisaged
information linkage DbDetween the proposed EMISH and the ©Gystems
Planning Divisien of the BPDH. Similar linkages would be required
for other components of EMISU. It would receive feedback
information from the highsy management levels of BPDE, from the
related Ministry, TPlanning Commission, and alec from outzglds
agencles Giyeotly related to the sector guch as Bural
Electrification Beard (REB).It 1ia also proposed that related

infarmation from users in public and private gectors be received
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FIG 4,2 PROPOSED ELECTRICITY AlS
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Fit £.3 EMISU AND SYSTEMS PLANHING
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by this proposed MIS. The organizstion iz to complile and clazsify
the dnts according to the data prism mentioned earlier, for easy
atorage, suitable accessibility Keeping in mind the aeeds of
varioug categories of the informstion users, &nd dlffering
inforwstion needs of varions ueers, The informatlen received 1ie
therefore, to be d4lvided inte two brosd categories. nansly  the
present  and  the future data. The storage pesricd of thees data
would bhe. determined according to the relative imporispes of Ihe
information &nd its possible use, thet is whether the estored
informetion iz of short term, medium tersm or long term inflnsnce.,
Typically. short term dete could be stored for 1-2 vyearse, the
medium term dete for 3-5 yeare snd the long term dats  for 6—10I
vears. Examples of ehort term dats sre the operational information
1ike generstion, branesmilssion, eunpply schedale, eto., mediam  term
date coneieta of lomd survey, demand mansgemsnt data, etz,, wWhile
the long therm dsta would coneist  of inforsmstlon related  to
projection and planning, like demand projsction, fuel-mix, &rowth

of the sector, stc.
6.6 Functipns of the provoged MIS organization

The prepozed HIS organization shall integrate the three main
panagement sub-avstems, namely rlannling, controlling and
operating. The baszic flow of information for the operaticn of the
integrated avstem ia shown in Flgure €.4. The planning system will
regeive sa input the objectives from which the output will be the
management planr. These plans shall in turn provide input %o the
operating system which will ntilize them in &n atiempt to achieve
the implementstion of the plen. Information concerning the
performance of the plan is the basaic cutput of the operating
evetem and shall 1in turn ect as input to the contrel system.
Feadback on performance ghall be obtained to the control esysten
which monitors the operating system, as well as %o the planning

92



Fig. 6.4. Basic flow of information in operpting the proposed MIS unit [ 21 ] . .
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gyatem. Deslslens are to be wmade fo make neceszary changese snd  to
correct Jdeviations baeged on there feedbacks, The concept of how
the HIE unit will orerate in the context of the total s=vztem  in
BFDB 1s presented in Flgure 6.5, The planning information and data
for the epecific system shall provide inputes that are tranzformed
by eulteble procesgsing  into sn outpat  whose abjective 1B 1O
provide +4he necessary information to the relevant levelg of
mansgement. The top mansgemnent ehell require the airvstegle plan
which iz specific in nature . The strateglc plen shrll be baged on
the long fterm guals. The development which shell foous on  growth
through internal or externsal expansion shall be of uee to the mid
level management. The cperations plen ghall be required Ty  the
ocperstionsl level management perscnnel and will include immediate
goale  linking +the functiconal plans with preject plans. IFf  the
resulte  being  obtsined in  the zyetem de not conform to  the
required standarde then improvemente shall he guzgested by the top

management.

6, 7 Adyantages from the propoged Orgapization

The basgis of having a central MIS organization within the
electriclty sector is to create a proper and adequately struoctured
database. Direct and indirect beneflts expected from the proposed
MIS are .among cothers, as followa:

. Helping achieve a reliable information network ao that these
Information can be effectively and timely used for
rreparation of perlodic reports, short range and long range
planning : responding  to epeclal analysis requests,

preparation of resllstic forecastse.

L. Reducticon in the number of separate computer programmes  to

be Fritten and corresponding savind in time for processing.
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Fig.& 5. Concept of operation of the systems approach
ond management hiearchy of the proposed MI5S
organizotion
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Savings in atorege space. The information etored once waold
be easily meces2ible when necded to all the porseible data
users for access to the pertinent informatlion. slnce once
Information 12 entered 1nto the system 1t becomes avallahle

to all aunthorlized usars,

Increaaze 1n 1nter-departmental and inter-agencey coorpersation
and oprtimizatlon of project schedales,

Bealiatic projectioneg of demand in keeping wlth the
requirements of the usera,

Eetablichment of Infragtructural reaquirements, and
formulation of policles on development of the power sectar,

lnelnding evolutlon of lesst cost generation plans,

Bvaluation of requirements of resources like manpower,

fuel and funds.

Formulation of realistic pricing and tariff policies

Improvements in the finenclal eituation of the sector and l1t=

economic performance.

Identifying reasons of syetem logs and formulatlon of acticon

programmes and policies for its reduction

Improvemsent in load management of the syvstem

Improvemente in quallity of gervice through enhsncement of
syetem reliability,
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The major disadvantages of the proposed crgenization would include
the +time reguired snd financial inputs involved in creating the
aepgoclated infrastructure and the recurring cogte of resultant
additional manpowery end ite opersticn. Another comncarn wonld he o
protect the system sgainet vnauthorized scosps.

However, these dlsedvantazgzes are expected to be out welghed by the

direct and indirect henefits discuzszed earlier. In the long run
the increment=al coets would prove %o he iustifizable.
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CHAFTER 7

CONCLUSION AND RECOMHMEMDATIONS

7,1 Concinpglons

I ] I EI'QEPEﬂd Elﬁﬂtrjﬂj*ff HIq Hﬂjt !EHEEQI

Electricity sector of the country hae been chosen as the fisld to
apply the HI3 considering that it has been the fastest arowing
sector of the economy. A sizable portion of the publlie aector
investment in energy is being made in this sector. Therefore, the
cbijectives of the meeting the demand for electrical power at the
minimum ¢o2t and the maximum efficiency 1s scught to bhe given
priority. As such the bagic purpese of the current work has been
to provide for & management structure of a system for the
electricity seector of the country by propozing the establishment
of an MIS organization. Since electricity sector ie expected to be
in the domain of the public sector and in particular of the
Bangladezh Power Development Board, this orgenl=zstlon has been
envlzaged to be establicshed within its exlsting set-up. Frovisicns
have been made to incorporate adequats geopes for exchange of
information and data among the wvsrious entities invelyed in
varions stages of the sector. It is expected to facilitate Dbetter
gtrategic planning and poliecy decleion making for the sector and
help to make it more efficient and compatible with the development

needz of the country.

Establlehment of such an organization iz intepnded to provide  the
Following benafita-
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. Increase in datsa rrocessing, harnessing B gtarage
capabllity by better wueage of computer softwere =nd hardyare
and faciliteting data wesage by sharing them among the

relevant nsers,

b. Improvement in quality of information for uss by the

managerlal decizion makers.

Plannina and policy decision making lnvolve the development and
selection from alternatives, the course of action to achisve the
desired objectivea in the best pozaible mamner, in time and at the
least cost. The proposed MIS organization may be expected to meet
auch goala and reqguirements. A zyztem approsch has been conaldered
&0 that declzions on the bazia of snap shot ideaz and intuitive
guegs 18 replaced by a methodical and analytical approach snd- #o
that the decision proces=sz is institutlonalized involving entities

at each stage of the related activities.

Certain conatralnts may &act ag limiting factors in the
implementation of the proposed MIS. These may be, among others.
financing., hardwares, softwares, personnel, compatibility in
gtracturea of other 1nstitutions and Iinter-entity relation,
Following conditions are deemed important in  implementation and

subseguant operaticon of the organization

a. Identifying tasks required for implementation of MIS such as,
acauiring and Inztallation of facilities, manpoWer
development, scquiaition of reguired softwares;

ldentification, collection., wvsllidation and atorage of data
and informatlion,

b. Eztabliehing interfaces among variousz tazks of the MIS.
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(=N Upgradetion of dats, review of deta and oversll eveluetion of
the MIS.

d, Establishment of linkages with outside organization with

regpect to MIS reguirements,

Speclal considersatlons in the MIS are suggested to be attached to
the following points:

begource development

Characteriatice of the regource gsach as. reserve and vearly
supply, locstion, guality, etc., demand in  fuels and thelr

gectorial allocatione, ete.

Investment decisions

Estimated inveatment profiles, intetrnal rescources reguired and its
avallability, external financing and terms and conditicne
rertaining thereto, implleeticns of such financineg on policy of
the governmant,

Prici 11

Tariff of elsctricity with particular reference to ite impect on
technical and economic performances of +the z2ystem, eguitable
diztribution of weslth, balanced growth of all areas of the
country, eapecially gradual reduction of of the differencee
between the rural and urban location and among geograrchical arsas,
generation of internal revenue and enhancement of capabilities of
self finencing.
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Congervation of energy with a view to maximizing benefits from the

natlonal expenditure in this sector.
E& D strateay

A strategy on B & ! in the sector mey be conszidered essential with
a8 view to  gradually increasing local  participation in
implementation of wvarious projects, in developine manpower for
effecting such a strategy and in selecting technologies which are

compatible with the local socio-economiec conditions.
strateay on Fuel-mix

4 long tevm fuel-mix for the gector should be evolved 2o that the
dependence on import can be reduced and for providing_ gufficient
fuel sgecurity in event of any external event or in case of

posgible natural calamities and disasters.
7.1.3 General Copclusion on EMISU

Electricity 158 only a part ¢f the overall energy sector of +the
country. The interdependences of energy and clectriclity on one
gide and the energy and other sectors on +the other may be
considersed ae & key element in formulating peolicies on national
development. The proposed MIS structure for the electricity zector
is expected to provide a sound basis for making related decizions
and lncorporates ways and means to link thls zector with different
categorisae of end-ugerg and aleso sources of supply of primary
fuels,
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B. & +totnl MWIS package be develoved and ilsmplemented for the
slactricity zector, In thls respect +the limitaticns as
identifled in the context may be caonzldered,

b, Baged on the princlple preesented in the work a HIS could be
developed for the entire energy sector, and la that event the
propoged WIS could form & part of it or could rplay a
supplementary  and complimentary role. It may be noted that
most of the requirements of such =z MIS are akin +o thoee
coneldered 1in  the present cage and some of +the enelytical
methads aomld slee be gimilar. Endesvoure mRy be mede o

develop guch a HIS in futare.,
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