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but al60 to many developing countries.

ABSTRACT

One of the main factors towards attaining the desired economic
growth of the country is increase in per capita consumption' of
energy which is tc'day widely accepted as an important indicator of
the state of economic development of a country_ This is still very
low in the country compared not only to the developed countries,

,
Electricity is the most convenient form of energy for all
production purposes of a country consumption of which is also
low in Bangladesh. It is believed that this sector will

very
Igrow

faster than any other sector of the economy
techniques are essential to the desired goals.

Modern management,

Information network, llPecifically the MIS has been considered as
the management tool for this work. An MIS organization has been
proposed, which is expected to lead to ,the creation of a data
balle.

Recommendations have been given for the deBign and implementation,
of the MIS organization for making it compatible with the future
development objectives of the power llector.
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CHAPTER 1

INTRODUCTION

1...1InformatJon System Qf Energy Sector, an OveryJew

Overall eocio-economic development of a country depende on the
eucceez in increazing quantity of national production, in
improving itz quality and in elevating the standard Qf living of
the people. Development of an infrastructural sector like energy
is cQneidered as a pre-requisite for attaining such goals. Because
of the overwhelming importance of energy, its per capita
consumption is now widely used as an important indicator of
development as regards to other economic parameters like GDP,

Relatiollship of the energy ",ector with development goals of
Bangladesh is discussed briefly in Chapter 2. It is shown that the
energy sech~r has to grow faster than other ",ectorsin the prQcess
of overall advancement of the country. Analysis of the present
energy scene of the country, as o\ltlined,not only identifies that
per capita consumption of energy in Banglade",his one of the
lowest in the world, but ~lso aeserts that non-commerci$l sources
of energy fe~ture predominantly in the energy supply-mix. Supply
of Buch fuel~, ~part from being les8 effective $nd efficient in
use for production purposes, h$e limits on their potential:;;
towards incr"'$sein future. Thus most of the future increase in
demand for fuels have to be met by commercial fuels $nd the
development of the seotor will also depend on the success in their
conversion and penetration intQ all types of end user sectore, It
is also eetablished that in Ol'derto ensure the attainment of the
development gl'$ls of the ',,'untry proper energy planning ie
neceSllary both in long-term and short-term perspectives. In
particular, the country will have to evolve an optimum energy-mix
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to ensure desired development of this sector. Evolution of ~
long term strategy on the fuel-mix has far reaching impact on the
growth of the sector. Such a fuel-mix could consist of commercial
souroes such as oil, gas, coal and nuolear; non-commercial fuels
such as bio-mass; and renewables such as solar energy, hydro-
eleotrioity, e~o. For suoh and other oruoi~l deoisions to be made,
a basis of appropriate teohnical and sooio-economio oonsiderations
are required. The process of deoision making for the energy sector
is rendered diffioult because, prc>jeotsof t,his seotor require
long gestation periods and their eoonomic and useful lives are
uE;ually longer than projeots in oth~r sectors. S'~ch decisions
depend on a complex set of inpllt variables and fao~orB,
Availabili~y of a proper da~a base and information system in this
case can hardly be over emphasized.

Sophistioated contemporary ljlanagement,t,echniq'leBhave been .;,.pplied
profitably in many countries espeoiallY in the developed countries
for making effeotive institutional arrangements for the oreation,
maintenance and development of ~ reliable data base leading to
better deci:;;ionmaking. One s'lchmanagement syst,emis " MANAGEMENT
INFORMATION SYSTEM (MIS)"'.The MIS h~s been deBoribed in det.(';ils
in Chapter .1,It,is seen tlu"tthe primary p'~rpC~Beof using MIS i6
to raise the proce88 of management from the level of piecemeal
unreliable data and isolated problem solving methods to the level
of sophisticated data proceBsing and systems information. MIS
provides a system of information suitable for the creation of a
reliable and exhaustive data base and is a powerful method for
managerial decision making and problem solving. It is oonnected to
the operating data base and passes on consolidated and upgraded
information, eeleotive reportB for planning and con~rol of
operations, exceptional ciroumstance reports for planning,
controlling and decision making to the appropriate level of
management in the organi~ation.

2



In view of the present weakness in data base and information
faoilities as related to the energy sector of the country and in
consideration of its importance in the overall economy, it is felt
prudent, to improve '~ponthir.;informat,ionsyr.;tem.This can be
greatly facilitated if there exists an analytical and reliable

.data base anrlpropel'.5ndusefliimanagl';!l'1enttechniques necessary to
create, maintain and develop such data base Which would include
data acquisition, processing, transfer, storage and retrieval are
available. It may be added that the country has to depend on
different agencies of external financing for materializing its
development projects, This can be donI';by developing an
appropriate and system oriented MIS for the energy sector.

A brief outline of the over.5.11str'~chlreof the energy sector of
Bangladesh is presented in Chapter 4. It may be seen that
different organizations in the public sector are involved in the
entire range of energy related activitil';s,A rl';viewof their
existing institutional structures revl';aledtheir wea~nesses as
related to information system. It was felt that the institutional
as well ~s the inter-sectorial information baee was required to be
strengthl';nedin order to make them compatible with future needfJ,

1,2 Problem n~fjnjtj~n

The energy sector is very complex in its structure, consisting of
various technologies; fuels, having different sets of problems
associated with conversion and transportation; the varied groups
and categories of end users; different price structul.esand other
variables. Electricity is a Priority sector in energy and its
futUre growth i.,;expected to be higher than any other Bector of
the eCOnOIll\f,COn8eQuently, the need f"'1"the development of an
appropriate information system for its management can be
considered to be very important, As such development of such a

3
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information system ha~ been considered in the present work.

The present organizational Btr~cture of the Bangladesh Power
Development Board (BPDB), which is the focal agency of this sector
h~s been analyzed from the point of view of information
management_ This is presented in Chapter 5,

1,.~ AJmf, and fJbJectivo";e

It 1s the aim of the present work to closely study the power
sector development of the country by analysing the existing
lusti tutional structure> the existing mode of information
gathering ;'Indthe present state of the power i'ector database. Thus
to asses their strengths and weaknesses from an entirely
management point of view. With this in mind eBt"",blil!hment of an
MIS organization for the power sector of the cO\llltry has been
proposed so that the exlliStingand futUre power relat.eddata can be
properly organized with a view to creating a reliable and
inBtitutionalized database for use in strategic and policy
decision making, It is aillo understood that if proper
organizational arrangements for allsessment, updating, and
validation of the available data could be set up it would help in
achieving the desired coordination and integration between the
data eouroes and the users. This would also reBlllt in better
decision maldng based on reliable information which in turn would
lead to a more efficient development of the power sector of the
country.

1 4 Brief Qlltllneof methodology

It has been sought in the present work to apply MIS for creation
of an adequate, reliable and appropriate data ~Be system for the
electricity sub-sector of energy sector of the country the

4
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proposed MIS organi3ation is be incorporated into the existing
structu~e of the BPDB. This proposed organization is intended to
act as the data base or data centre of the power related data of
the country. Details of thie; proposed organization along with itl'$
information networ~ and oontents of the data base have been
included in Chapter 6.

MIS
the
be

entire
data

thea cent.ral MIS o):"ganizationofdevelopmentThe

energy sector for the creation of the comprehensive energy
base is a possibility, but this could not be taken up in the scope
of this present work due to varioll5 limitations. However, some
guidelines for the future possible development of a
organization for the whole energy ;'lectormay be found in
recommendations and conclusion of thi5 dissertation. It could
included in the scope of any further work in future.

5
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CHAPTER 2

ENERBY AND ITS ROLE IN DEVELOPMENT

2,1 En"tLe"Y and Dt;ydopment

Energy apart from being the fundamental element of phy~ical and
chemical activity i~ also considered to be a vital SOUrCe of
economic power. Role of energy in socia-economic development has
been becoming predominantly important. The importance i8
manifested in the fact that energy is a vital prerequisite for not
only alleviating the want but al80 l'aiBingthe fltanctardof living
and improving quality and increasing quantity of production of a
country, Influence of energy on development of a country has now
reached 8uch a level that it,;;per capita con8umption i8 widely
accepted as an important indicator of development of a country
along with other economic indicators,

The global energy - GDP regression analysis will indicate that
there is a pOflitivecorrelation between econ,'micperformance and
energy consumption [lJ. The need for a fast growth of energy in
the developing countries is overwhelming because of the existing
low le'lelof consumption and .also for catering to the need in a
situation of fast growing industrial secton~ of 8uch countries.

Energy sources commonly in UBe are broadly cla8sified into two
groups, namely noncommercial and commercial energy. The former,
which are renewable in nature and of bio-masd type in orig1n, can
not be marketed illallorganized way. These fuel8 are ueed mainly
for living at a sub8istence level and has but limited
application in production related activitie8. The commercial
SQUrCe8, on the other hand, are most useful form of energy for

6



induBtrial
efficiently
into useful
commercial

production, can be transported and distributed
and technologies exist for their efficient conversion
forms of end-use. It i3 regarded that consumption of

energy, both primary and secondary, is more directly
related to economic development of a country,

2 2 Energy and economy

The linkage between energy and economic development is a complex
process and i3 often imperfectly understood. The basic and readily
available denominator of economic growth, the Gross National
Product (GNP), is now considered insufficient for fully measuring
the productivity or development of any country [2], Historical
evidence show3 that world energy demand has on the average
increased at almost the same rate aElGraBS WOl'ld Product (GWP)
with some variationB in different periodB of time [3J, CroBs
sectional data also supports the view that there is an evidence
of a close relation between energy consumption and GDP.

The economics of energy is concerned with the way in which
relationBhip between eCOnOmy and energy price changes through time
and varies from country to country or from one geographical
location to the others, and the way in which it may be affected
by changes in energy price",and also by changes in other factore
of production. Implications of availability of energy and
uncertainties in future energy prices make the strategies for
economic development difficult to formulate.

Sustainability of global economic development appear to depend
largely on the global energy perspective. Energy coefficient,
which is the ratio between per capita energy growth rate and
economic gl'c'wthrate lllaybe used in assessing economic etate of a
country. It is, however, difficult to suggest a rigid or empirical

7



corr~l~tion b~caus~ this co-~ffici~nt d~p~nds on v~rious
conditions such as, st~t\~8of development of ~ part,ic\~larcountry
und~r consid~ration, present energy consumption levels, resource
potentials and / or constraints, national goals and objectives,
international marKet, energy prices and availabilities, etc, As
such, it is often deemed usefDl to compare the energy situ~tion of
a country with the past trend of development in different other
countries , which have ~lre~dy passed through a similar phase of
development and assooiated oonstraints,

In the industrialized countri~s where energy consumption has
att~ined a near saturation level and most of the energy supply
consists of commercial fuels, the energy coefficient is nearly
unity. The sit'.l.at,ionis oomplet,elydifferetjtin the oase ,)f the
developing world where factors such as, need for rapid
industrialization, deoline in relative importance of agriculture
and substitution of commercial by non-oommercial fuels, lead to
an increased energy co-efficient a8 presented in Table 2,1,
However, with improvement in economic situation structural changes
become slower, and 80 commeroial fuels st~rt to domin~te in the
supply-mix, and the coefficient tends to decline towards unity
gr'i>d\~~lly.

2,3 Ener"y ;3cenein d.weloplng countries

Energy scene in the developing countrie;3i;3inherently complex and
this limits evolution of strategie;3 for development of thi3
vitally important infrastructural sector. In the supply side, the
fuel- mix is \ll!uallydominated by non-conventional fuels such as
agricultural residues, plant bio-mass and animal wastes, etc,
Supply of fllelis t.husinfluenced by agricultural prodllctivity,In
view of the limitations and scopel!for increasing agricllitural
production (Law of Diminishing Return), ;3witchto high yielding

8

,



Table 2.1GROWTH IN EmNOMY AND ENERGY DEMAND (1960-72) [4]

:::n::.tn::(~~::::;::'f:!. ~~~).:::: ::::::)::t~~~~j>~"::,'"",."'.
,'" ::,,'>:'.'::,::,:>::,:, :': ':;':":'::':" ,:,,', ",: ,:, :::,>::,:)", :::::,:\:"

.', ,',',','" .','" .',',','.' ,'.',

".5.40
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varletiee of crops took place, This ree~lted in yielding of lees
bio-mass associated with Buch CrOP6 \.lithshorter Btem: A etage iEi
thus attained at 60me point in time, when supply of such fuels
can no longer match the increasing demand, This eventually has
initiated deforestation ae the gJJlPbetween demand and I::'~pplyiEi
attempted to be bridged by increasing the use of wood and plant
bia-mass, 5'~ct,-!> 8itl.lationwould in itr.t,'~rnres1.1ltin serio'~8
problem8 in maintaining the ecological balance and mitigating
climatic adver>;;ities,

It is difficult at this point of time to ascertain the demand and
supply of bio~mass and to develop a reliable data base for theBe
fuels, Usually statistical data on supply or demand for such
fuele are generated on the basis of sample surveys, This approach
has its inherent liroitationB because true picture of the
papulatie>n could not be properly reflected, Consequently
inaccuracy in data generated would remain, For example, according
to different statisticB, non-commercial fuels aCCO\-lntfor 60-80%
of total enex'gycons\-lmptionof Bangladesh [4, 5J, The resulting
divergence in the form of such a wide range is explained due to
lack of reliable data on eupply of traditional energy sources.

Non-commercial sources of energy are used mainly for living at
subsistence level and these have a limited application in
production processes, Though theee fuels are renewable, their
supply is limited and they generally have a very low conversion
efficiency, In the country, preeently a whole range of such fuels
are being u8ed, In future their per capita availability could
act\lallydecrease due to population growth and attainment of the
saturation level in the supply side. Experience of other
developing countries who have already passed through such a phase,
shows that the traditional fuels are usually replaced by
commercial fuels, as the latter are more appropriate for

,,
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in~reasing production, for improving the quality and life standard
of the people [1]. Such t,ransition( fuel-switching) in developing
countries waE made doubly difficult with the advent of the energy
crisis of the 70's and 80'8. This had ultimately resulted in
serious impedill,ents1:.0the endeavo'IrB of such cO'}ntries in
attaining goals of economic emancipation.

2 4 Energy ~rj8j8 and Jys eff~~t8

World development of the past two decades has been influenced
strikingly by the increase in price of petroleum products in the
international market. In effect, this had resulted in an
unprecedented economic recession allover the world, This, in its
turn, had led to a new global economic order, Two major price
in~reases had o~curred, one in 1973-74 and the other in 1979-80,
which had forced many oountries to re-adjust their Btrategies and
plans of development [6]. Several other factors in association
made this period a unique era in the recent history of
interactions between energy and economic development,

Energy problems mainly stemmed from ~he wide gap between demand
and s'II>I>ly.Drastic increases in price of fuels and the
uncertainties in prices of petroleum products forced the developed
and the developing nations to substantially reduce the growth in
demand for energy. In the developed countri~s such measures were
realized through a structural ~hange in the pattern of energy use,
Consumers in such countries were already using more energy per
capita as a legacy of the days when the energy resources were
cheap and abundant. Such countries th'Ishad scopes for reducing
certain portion of their indiscriminate end-usee. For example, in
the past and eSI>eciallywhen generation of electrioity became
cheaI>er due to the ~se of nuclear I>o~er,people in the United
5tates were even thinking of heating their drive ways in the

11



winter by eleotrioity_ Due to cost economic oonsiderations many
technolosies of energy conservation and of improvement of
efficienoy of energy oonversion sl~ddenly bec'>.meeconomically
attractive. Thus by adapting new ~,eaf.;uresand techniques of better
demand management, the developed countries were relatively
succef.\sfulin overcoming t,heinitial difficult,ies.Infrastruct-')ral
and technical bases available to such countries made it easier for
them to adapt to the reality of finiteness of commercial fuels, In
contrast to this, the developing countries with weaker
technological bases and limited resources, found it more difficult
to readjust to the crisis and had to drastically reduce their
developm",nt, targets. It i5 also equally true that -1>.lternative
technologies like nuclear power also played a significant role in
moderating the affects of energy crisis in ~he developed
countries,

A comparison of per capita energy consumption levels in various
categories of countries would testify to the inhel'ent correlation
between energy and economic performance. It is seen from Table 2,2
that"in Europe, USA and Japan the per capita energy consumption is
around 8,000-10,000 Kg Oil Equivalent ( Kg 0 E) per year while in
most developing countries energy consumption is less than 500 kg
oil equivalent per year.

2 4 1 Energy crisis and its effect6 in SOllthMia

The situation in the countries of South A6ia represents an
interesting case study, which show5 some similarity in the
problems confronting them namely, increases in oil import bill
all'a percentage of national exports (Table 2.3). The incremental
cost does not however correspond to the growth in energy
con5umption over the same period. Shares of different primary
energy sources in the total consumption of commercial energy on an

12
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TABLE 2.3 PETROLEUM IMPORTS AS PERCENATGE OF TOTAL EXPORT (1973-1983) [8 J

~

-,R ioil'~
: :;,:::~):~,:::::>

-

'~N~~:':)::

;:~:::::::;Ip~~:::::'!:;:
-,-,-':: : :SRI:I.ANIi:A:'

••,.,
n.'••11.2

,':A~4 :::..;.''1$:5-

"" '" "'., ." '" », n' 17,0 "'.,
17.6 31.1 ",' 25.' '" m 43,0 &1.0 49.0

"" ,., 17.2 24.6 "-, "" '" '"'" '" 124 '" '" »2 '" 52' 49.0 I •e
'" n.' ",' "',' ,., n.1 47.0 45.0 "'.,



oil equivalent basis in the five South Asian countries is given in
Table 2,4, It is seen that these countries had made serious
endp.avQurs tQ ,e:witch fuels t,> overcome t,he problem of
uncertainties in availability and price of petroleum products in
the _international market. This can be interpreted as a part of
their strategy to ensure energy security in both short and long
term perspectives, In case of Bangladesh, for example, dependence
on imported petroleum products was reduced by replacing them with
indigp.nQus natural gaB, with the result that relative positions of
petroleum product and natural gas had more or less reversed
between 1970 and 1983. Suoh strategy was undoubt,edly suooessful in
short term perspective as the country could increase its energy
consumption base in spite of the serious global energy crisis, It
is, however, to be seen how this strategy worKS in long term
perspecti'le bec.fl'Jseeuch a f'Jel replace,,,ent will reduce the
reserve life t,ime of thl':knNln gaB rl':Bl':rVe8.Other c<)untries also
achieved reduction of dependence on petroleum in varying degrees
with correeponding increase in 'lse 'ofn",tur",lgaB, or hydro or
nuole",r power or a combination of them.

Reeervl':Sof indigl':noueprimary energy rl':eourCe8of the ,country can
not be considered adequate to meet the ever incre",sing demand for
energy. However, it may be notp.d that the present energy
oonsumption base is very low, which has to attain fast growth.
This i6 required for attaining the socia-economic goals.
Exploration, appraisal and production of energy resources are in
gener.fll c.flpit.5.1i(ltenBi'le.findt;ear high financi.5.1rieke. This i6
partly impeding development of the indigl':no~e I':nl':rgyreeource6.
The geological formation "'ndterrain of the country could also
reduce poeeibilities of l",rge Bcale h"'rnessir~ of certain ~ypeB of
energy resources, The currently known energy resources of the
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TABLB 24 SHARES OF DIFflERENT FUELS IN COMMHRCIAL ENERGY (1970-83) [8]
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country includ~ natural gas, coal, peat, liquid hydro carbon and
hydro-eleotrioity . Of these, only the reserves of natur«l gas are
of some significanoe. Other resources are at various stages of
exploration, appraisal and exploitation. One more peouliarity of
the country is that it is divided into two almost equal halves by
the system of rivers and -cbeir tribl~t.[<_ries.These tW() zones, knolln
as the Eastern and the Western Zones, are physically separated.
The two aones are, however, inter-connected eleotrioally by an
electrioal inter-oonnector, All tbe known reserves of gaseous and
liquid hydrooarbons are located in the Eastern Zone, while Coal
and this Peat ooour mainly in the Western Zone. Such a
distribution of ~nergy resources had an effect on the historical
growth of energy consumption and pattern of energy uses in these
two aOtles. The Ka5tern Zone has d":veloped on the i,mpply sid,,: an
,,:ner/!:y-mixdep":nding predominantly on indigenOl~8 fuels whil,,:
imported f'Ielfj are prominent in the the Western Zone, A b];'ief
account of the indigenou~ resources is /!:ivenin the following sub-
sections.

2,5, J N!jt,'~n] 'Hlfi

There exi8t8 a wide range of QPiniQn abQut t.he tQtal l'el"erVe6 Qf
natural ga~ in the country. In an earlier study Qf Bangladesh Oil
Gas and Mineral Corporation (B(lGMC) total reserve was estimated
to be 13 Trillion Cubic Feet (TCF) frQm 14 on-shore gas fieIde in
the Eaetern Zone and one off-sho];'elocation at Kutubdia. The Qn-
shore reserves are lQcated at Bakhrabad, Beanibasar, Chatak, Feni,
Habiganj, KailaBhtila, Kamta, RaBhidpur, Semutang, H:;,ripur
(Sylhet) and TitaB. More appraiBal and exploratory drilling are
];'equiredin aBcertaining the extent of the ultimately recQverable
gal", According to a recent Planning CQmmiSBion document, the total
reBerve of gas is 37 reF of which 25,66 rCF is estimated to be
ultimately recoverable [9],
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It may be mentioned that gas reserve has been discovered over a
period of 35 years and it is generally believed that more deposits
can be found in course of time, To achieve such a prospect, huge
investments have to be made in the entire range from gas
exploration to its final exploitation and production if the
informa.tior, ')n reI",O').rceb_':Ieeof t,he 'Y)'lntry1',_':11'0v) gr')p, Such
undertakinge are capital intensive and have high financial riske,
On the other hand, conflicting information on gas reserves not
only hampers detailed project planning of gas development, but
also affects setting targets for development of other
complimental~ sectors which use gas either as fuel or as feed-
etocl:,

2fi2CoaJ

The role of coal in the energy eector is not vel'Y significant, The
traditional end-users, like railway locomotives, brick burning,
power production, etc, have generally switched over partly or
totally to other fuels, such as petroleum and natural gas,
Presently the entire required quantity of coal is imported,
although there are deposits of coal in the northern part of the
country at Jamalganj in Bogra district and Barapukuria in
Jaipurhat district, The reserve of coal at, ,iamalganj is estimated
to be 5IJ(I-l(l(l{lmillion tonI" lying at a depth of about lIJIJOmeters,
It is believed that mining of this reserve is not presently viable
technically and eoonomically, The other deposit in Barapukuria
with an estimated reserve of 3IJIJmillion tOllS is oonsidered to be
more favourable for exploitation, The depth of the depoeit ie 16(1-
330 meterO':, Potentials for annual production and its end-utl~s,
including power production, will become clear after the completion
of the detailed techno-economic studies, which are being carried
out at preO':ent,Environmental aspects of mining and various end-
uees need to be assessed properly before it can be exploited,

18



There are evidences of peat deposits in greater districts of

Faridpur and Khulna . The reserve is estimated to be 133 million

tom'; oil equivalent . There are some other .-:maller deposits

scattered over a large area with an additional estimated reserve

of 470 million tons oil equivalent. All these locations are

fertile being used for agricultural activities and are inundated

during the monsoons, As such reclamation "f land after mining,
drying of extracted peat, briquetting and logistics of handling,

tran.-:portation and distribution of peat in various urban and rural

locations need to be carefully considered before deci'lion is taken

for its mining, Peat is generally suitable for meeting demands at

househ"ld level and also in small scale industries as a

replacement for fire wood. Potentials for use of peat are being

assessed keeping such constraints and advantages in view.

2 5 4 Liquid hydro carbon

Geological formation of the country, its neighbouring areas in

Burma and India and the existence of natural gaS indicate that

there is a possibility of finding liquid hydro carbon in

Bangladesh. Exploration activitie;;< have, however, been impeded by

resource const.raints, Recently a small deposit has been discovered

indigeno\,ly at Haripur in Sylhet. The production well i8 providing

about 6(10 BBL,of crude per day, The total reserve of this field

has not yet been estimated conclusively. The Government i5

encouraging production sharing arrangements with intending foreign

oompanies for exploration of petroleum products in the country to

share both the finanoial inputs and the associated risks.

In addi tioll,

content of

some of the gas fields in Bangladesh

assooiated liquid hydrocarbon in the

19
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condensate. Condensate in some fields ~re being separated ~nd

distilled t,o motor spirit. Moreover, efforts ~re underway t,o set

UP plants to reoover Liquefied Petroleum Gas (LPG) from some of

the gas networks. This will be made av~ilable to the rural and

urban consumers for ')ee for cooking as a subst,it,ut,e for Kero:;;ene

and different bio-mass,

2,5 5 HydrQ-el~ctricity

A huge volume of wat.e!' flows through the plains of Bangladesh

annually. However. this flow is not considered suitable ",s hydro-

power bee",use of the associ",ted 10'" he",d and thus lower potenti",l

energy. Presently the Kaptai site on the river Kal'naphuli is being

utilized for generating electricity. Though the catchment area of

the dam iil large, the annual g""neration is limited to only about

900 Gl'lh, Enhancement of generation from thie. site is limited by

ecological and social constraints. The total capacity installed at

this site is 230 MW",nd th", pl",nt is being used "'5 a pe",king unit

for facilitating better demand management of the n",tional grid of

the country. Exploit",tion of other potenti",l sites is hindered by

problems like displ",cement of people. ecologic",l considerations

and ",llocation of li""Iter for navigation",l ancl "the I' economic

",ctivities down stream of the dam.

2....il-Knergy COn6\lmptj on j n Bangladesh

The ",verage per c",pit", consumption of commerci",l energy

developing countries ie about. one-twentieth of th",t of

in the

developed

countries, It is even lower in the ctlse of Bangladesh, ",bout one-

fortieth of the world ",ver",ge and about one-tenth of the Asi",n

aver",ge (10). Present tot",l gener",ting c",p",city in the country is

about two thous",nd ~Weand per capita generation 16 only about 63

KWh,Infol'mation on per c",pit", GNP, commercial energy consumption
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and

1986

electricity

is shown in
generation in different countrier:; for the year

Table 2,5. It reinforces the view that per capita
level of energy consumption in Bangladesh 1e very low, in fact one
of the lowest in the world.

A look at the global energy balance indicates that 23
industrialized countries accounted for about 51% of the estimated
351 exajoules of primary energy consumed in 1987 [11), In the Bame

year these countries cont"umed 56% of the estimated 10,1(1(1TWh of

electrici ty generated globally. This is shown in Table 2.6.

There are legitimate explanations for 'Hleh a low baae of energy

cOllBumption in Bangladesh. Development d\lring initial yeare of

independence was hampered due to factors auch as, need for

emergency rehabilitation taflk following the war of liberation,

global energy cri$i8 and constraint of financial and physical

re30\-1rCe3. It has, however, fltill been possible to increase the

generating capability of the nath'nal grid by i20 % over the last

decade. It is believed that demand for electricity still remains

suppressed due to the supply constraint,

2,7 Global Energy Dem-:'lnd

Growth in the demand of primary energy rellources of the world was

phenomenal during the period from the end of the second world war

up to the 197(1's. Cheap and abUndant supply of fos6il fuel,

eepecially enlde oil, triggered this unprecedented growth in

demand for energy_ It h-:'lBbeen estimated that in the i95(1'6 and

196(1'e energy dem<l.nd grew at ratefl ex<:e",ding 5% per annum
especially in the developed coun"tries_ Thi(': t.rend l"lowed down

following the energy crisis, through aUflterit.y measures manifested

in innovation and adaptation of v-:'lriou8 techniques of energy

21



Table 2.5. PER CAPITA INCOME, COMMERClAL ENBRGY AND
ELECTRlCITY CONSUMPTION (1986)
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conservation and demand management [18]. Yet, the demand has no~
been static, and various projections indicate substantial increase
in the next few decades. Some of the forecasts of projected global
demand prepared by the .•.•arioUf.;organizations are shown in Table
2.7. From the Table it can be obse~led that lEA/OECD. WEC. and
IIASA have been almost unanimous in forecasting increase of total
energy demand from 71l1l1l MTO[ h, 1981) to 1!)000 to 12000 MTOE in
2000 AD. A further increase has been forecast for the period
2010-2020 AD. TheEe reflect what these organiBstions cOl'",l'liderto
be low energy demand profile with only moderate increase in per
capita energy use in industrialized countries. M'~rer~ver, along
with this there would be considerable ir,creaee in energy
conservation and efficiency of energy end-use.

The forecasts/projections in Table 2.1 euggest that increase in
demand for electrical energy will outl'lt,ript,he increase in demand
for primary energy. If this is true for the deVeloped oount,ries,
then for B~n21~desh wit,h its present low level of energy
cons~mpt,ion this demand will have to be eVen higher so as to
attain t,hedeeired economic advancement.

2,8 ll"J",,,t.ri,,,.,Jenergy current fttllte

A major area of energy consumpt,ion and probably the moet vital for
economic development, is the electrical energy. Al'l mentioned
earlier it is expected that increase in demand for electrical
energy will be more than t,he increase in demand for primary
energy. Electricity generation nearly t,ripled in the developing
wo:t'ld d'~l"inethe peri"d 1960-1975. Thie iB expected t~~ cQntinue
for quite a lone time in future, According to the studies bi the
Workfth~)p On /l.ltern'.>.tiveEnergy S-crategieB (WAES) th.;; uee of
primary electricity is expected to increas.;;from about 2,2 MBDOll"
(million) barrels per day of oil equiv.l>lent,)t,o IiIbout10.2 MBDOE
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for even developing countriee with low growth rate 114], This is

mOlinlybecause electricity is considered to be the most eff",ctive
way t,o increase production.

The present share of electricity generation as percentage of total

consumption of commercial ",n",rgy is roughly 40 % in th", case of

Bangladesh. However, to achieve the goalz c,f desired economic

development this share iz expected to increaze in future. For this

to be true the total generation capacity needz to be increased to

about 5000 MWeby 2(1(10ADfrom the prezent maximum generation
oapacity of about 2(1(1(1MWe.

2 9 Eleotricitv Sector in Bangladesh

Development; of electricity in the two zonell of the country took

place almost independently until the oommissioning of the East-

West Inter-Connector. The Eastern Zone has all the natural gas

deposits, and is a180 the location for the only the exploitable

hydro-potential. while the Western Zone had to depend entirely on

imported fuel to meet its peal, and even a part of the base load.

Therefore> the Western Zc'ne has tended to lag behind in power

development comp81'ed to the other ::lone. Generation of electricity

in the Wet':tern Zone varied bet.ween 19%to 25% of the total

generating capacity of the count-I'Y bet-ween the years 1972 to 1982.

SubBequently, the two zonell have been connected by the East-West

Inter-connector with a river crossing section ztretching over 14,5

km of the Jamuna river, The inter-connector hat': a rated transfer
capacity of 450 MWe.

The peak demand of the national grid increased from 183 MWe in

1972 to 1317 MWein 1988. This indh'ates an average annual growth

rate of about 13%. Maximumgenerating capacity increazed four-fold

in thiz period from about 5(10MWein 1972 to the present value of



about 2000 MWo';.Tho';tot,al lo';ngth of trallismission and di8tribution

1ino';s also incro';aso';dfro~, 10,000 Kmin 1972 to ~Jore than 38,000 Km

in 1990_ The lIJaximu~jgo';rJo';r'Oltingcapacity of the larges"t powl';r

plant in the system is 210 MHe,while therl'; i5 as small a plant as

of a 1 MWecapacity or I';Vl';nsmaller. The sharl';s of different

catel!:ories of con8'-'ml';rl'; of electricity .':trl';, domest,ic [22,~\l,

agricultu~'e (2l!;), em.':lll industrief.l (8%), small commerci1\.l [11%),

large ind'.IF.:tr1",1 and commercil>l (41"(,), ot.hers (16%), The last

category includes consumers under the r'.Iral electrifiCl>tion

program accounting for about 10%of the total electricity consumed

[15J_ Thl'; load factor of the generating system in 1990 was about

58% The syet",m loss is about 34%according to 1890 estimate.

T",ohnioal 1055e8 amount",d to 20%of the gross generation and the
rest were non-technical losses.

Though the annual averagl'; growth rate of pl';ak dl';mand has been

about 13% sinoe the emergence of the country , it is generally

believed that the de~jarid 113still supressed by th",~ availability

t:ituati'HI. The recen"t trend in l!:rowth of pe.':tl':d",mandwas roatche-d

by the inorease in generating capability, How'3ver, the f'Jt,ur'3

growth in peak demand may be restricted by the energy supply

situation whioh in t'.Irn 1e litely to bt;; influenced by rt;;eource
oonstraint, and demand from othl';r compet,itivt;; seotors of the
econolllY.

210 Need for jllstltlJtiQnaljzed energy data-base

It i03 only natural that developing oountrie", sho\lld have policies,

plans and insti tlltional supports for increasing en~rgy consumption

and for facilitating attainment of the desired economic growth.

The problem i5 further compounded for resource constrained

oountries , because maximization of benefits will require greater

effort. For mOO3tcountries energy and policies relevant thereto
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have become high ranking ~~blic and government concern only after
energy crisis. Drastic increase of ~rices of oil in the
international market and concomitant recognition of rapidly
approachirm limits of cheap and easily accessible hydrocarbon
resources brought this into focus. In many countries energy ~olicy
has only been limited to development of electrical power
programme.

Need for developing reliable data-base on energy in a country such
as Bangladesh is thus clear and overwhelming. In view of local
condition, socia-economic situation, and environment a developing
country will have to punsue its own speoific path. Adequate energy
supply on its own oallonly be the essential precondition of
progress and n,'tbe by itself an automatic gual'antee of t<mooth
economic advancement or social progress, It may be further noted
that due te> reEource conEtraint it will be difficult for
Bangladesh to increase the consumption of commercial energy
rapidly. Energy-mix, at least for the next 2-3 decades will
comprise of both commercial and non-commercial sourceD of energy.
Moreover, penetration of commercial fuels, especially into rural
looations shall require proper infrastructure, logistics and
management capabilities,

Energy planning, its development and balance are rather complex
problems which will require proper institutional arrangement so as
to overcome the lack of reliable data-base and lack of up to date
information. Due to absence of such institutional arrangements in
Bangladesh it is therefore, imperative to arrive at a proper
decision making strategy b;'helping to create a reliable data-
base, To aohieve this a system approach can be followed, With this
in mind a reliable system Buch as MIS including the Decision
Support System (DSS) can be considered sO that ~nder its framework
a coherent strategy may be arrived at, Such use of MIS oan ensure
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that energy planning and
strategic planning has the

related decision
optimum effect

mating including
on economic and

industrial development of the country.
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CHAPTER 3

INTRODUCTION TO MIS

3 Importance 0f InfQrma1iQrl

The magnitude of the iniol'lllation explosion has originated from the

vast multitude of data required to be processed in an environment

of complex interaction among various relevant entities. This
event\lal1y reBul ted in the need for a better under3tanding of what

"informath'n" was all about and also to ensure benefit from the
t.1f'ef\ll part. of the diversified resource of available information.

In the past, when production and opel'tltion procedureiS \;Jere Bimp1e,

most decisions used to be based primarily on solid facts and on
their careful -analysis or on intuition and guess ba03ed on

experience. Today, decision making has become more complicated
because .of factors lille multi- dimensional interaction of internal

and external variables, increasing managerial involvement in

decision making, uncertainties of the future, unprecedented pace
of technological innovations, and growth and diversification of

products, Events and technologies are now moving too rapidly for

experience t" cope "'i t.h t.he >:<ituation. For example, the usual

techniq\le of extrapolation used for making projectiona on demand

and f:\IPply has now been rendered lese Ueef\ll with the advent of

more sophisticat.ed mathematical tools like end-use analysis,

input-output. models, and various other mathematical, atatistical

and econe'metric method>!!, AI:';lHICh, reliable data base and other

information have become indispensable for dra\<ing up strategic

plans suitable for meeting t.he goals and objectives of any

futuristic operation" COn(leqllently, timely, accurate and relevant

infol"mation is of paramount importance in today"1'; decision making,

•
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ll'process. Moreover, tOd~Y'8 economy depends on the internetional
",sitl~atir>n and in the developed as well as developing natio~e, date

base is used almost without exception for all types of oteration".and decision making. Such inter-dependence forces other countries
to resort, to improved information techniques in makinJ their
actions compatible with the overall global economic order.

:'I,? D."t." .:;,nd lrifqrwlltloD

3,3 Cak£:orlet! ,~f InformatJoD

outcarriedmainh'

It would be helpful to distinguish data from information. Data are

statement:'!, facts, figllref! that in their original form cou~~ hlowe

limited use in decision making, Data, when processed to coj~orm to
specific needs become information. Data are convertedl into

"iniN'mation when pertinent portions are separated out and when

inferences s\lPported by them are available. According to oJtnfeldt

[16] information sel'ves five principal purpose"",, fluchqas to

describe, explain, predict, evah'atoe' and innovate. These prrposes

as inputs have to be considered in designing information ,Lystems

and in on:anizing managerial decisions, Information, the!efore,
explains t.he phenomena that deal with the complex iflflues. T~is is

, "by developing models or' systems mertnt to

facilitate analYflis, to indicate type of information needed and
~L'to relate the information to past and .future. U

I
There are basically following three categories of

related to hierarchial levels and decision makerfl'

in.formationo
The fil'st. level is strategic informatioll

policies and planning, These are of direct

strata of management. Information such

related to lonJ term

interest to the ,righer
as population ,;h.owth,

economic growth of a country, human resource development, energy
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TheBe

uee and financial "eufilee are e.ampie, of 'heae tipe
information, It, i,., malnt",ined with the help of D55, l
The FJecond level of information 16 managerial inforrnationl

of

regula"tionB. ThiB oategory of information is mainly

Data Processing SY6teIDB (DPS) ,

are mainly meant for mid-level management and Department Head6.
They are to be l.1fjedin implementation and control. Annu"l.l

statements, cash flow projections and demand analysis are typical
example,.,()f such categories of inform",ti')r" Th'OslOinformation are
m'>.lnly used for short and mid rF.lnge planning. TheSE;:are matnt'.llned

Minl, aith the help of MI5. II
The third level of information is operational information. These

are reQ1.l1l'ed to meet the n",eds in eh01't, term or fot daily

operation 1'U1'1'-"'\e5 or to enforce rout.ine rulet and
<>maintained by

lr
The relationship between Management level, and the Cal'responding

system if! f!hown in FigUl"e S.l.The level of a manager;] in an

organiza"tion is another im1?ol.tt'lnt factor in determining tlie type

of information needed. If the manager i6 a part of 10J le':el

management he will need detailed internal information for making

relati veh' ztr\lctUl'al control decisions. If the manager iz a part

of higher level of management, he will require BUmarized

information from a variety of sources to make judgmental I policy

decisions for meeting long l'ange objectives. This is s own in

Figure S"2,

S 4 InformatJon ~ystems

•

BYBtemBdesign",d

be defined

information

An information Bystem may

procedures, and operating

cri teria, These are meant

32

'0 produce
around

of devioes,

"uzer based

~nd

1



I
~

.!

'1
t

I

Information level~

System support,

Operational
Information

I
~.

II,
i
Ii,

~

33 II

~I
II

Management tonlrol
Information

,
In/omollon level

Relationship Between Management ond
a Typical, Organization [ 17]

3':\,

,

MIddle

Upper

Fig.

Manogement
level



-
1

-- ----- ~===.------------- ==- --- - ~ ~~ ~--'

Fig, 3.2. levels of Managers and corresponding Information Levels in an Orgonization,[t7]
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I,

makinO': IiInQcontrol. Major information systems may be one
types like formal, informal and computer based.

planninO':,
basis for

Formal Information

communicate it to the '~8er for facilitatinO':
operation. Inforroation Bystero iF.:,thus, the
between the user and the analyst.

3,4 1

I
I,

contr'~l, and
IIin"terF.lci;ion

I
Information system 15 used for providin~ instructions, lommandB
and feedback. and a180 for determining the nature of relat!onBhiPB
among decision makers. An operation mF.lYhave several inf~rmation

11systems, each of which 18 designed for a speoific purplse and
cont",ins component,B like oat,a flow, commurlic'.!tione. d,,>cision

Ibf t,he

I
IA for~J",l informati'){] l"!YEtem 18 balHod on the hier<\rchi.al f.ltr,WJture

represented by the organization chart~ This is a diagram Mhowlng
different poeitions along with their interrelationehip and ~eflned

'\levels of •.•.'~t,hority, responsibilit,y and '~bligation_ Informa;;ion 11";

formally disseminated in instruction~, memos or reports fr~m the
II,top mlilnageroentto the appropriate pen;onnel in the orO':anization.

It aleo allows feedback. This provides a bi-directionlill f~tw of
inforll'Jation.

3,4 2 Informal JnfqrIDi'ltlonBYBtern

II
The formal information system being eBsentially a power structure

;iB designed to achieve goals and puts emphasis on organisation.
"It may, therefore, restrict flow of communication between
"employees to a certain extent. This gap is bridged by the informal

information system which i6 employee based and is desiO':nedto meet
personal and vocational needs.
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3 4 3 -Corol'>'JterbaAed jnforroatif)X! eystems II

Computer bJ).:;:erl information sn:tems rely on tho;: <;omp'Jt,er tIS the
,Isouroe of information and for Bolving problems_ With inCreasing

access to computer facilities, a system, known aB the MIS ~~6 been
developed ~nd 1s graduallY becoming more and more popular bUB to
11;6oapability to meet the required information criteria.

3,5 Management as an InfQrroa1;JQD-DecifjioD Making System

i5 a fundamental aspect, and requirementmakinllDecision n the

"behaviQur of mankind. Behavlo'll" is generally g01:l1oriented .and man
It

moves tOWll.rdB B'Jch goals by making clecisions from avr,.il!\.ble
alternative cour6ee of aotioD, Selection of the best alte~native

"solution to any given pl;"()blemhas now become .~ challenging ~Ii\lo;k 1:'0
,I

/iI.1';t') 1l'l.5,ximizebenefitr-; from "",v"",ilable rer-;ourceB, Thie, bF.tsicF.tlly

cF.tn be SF.tid to be the mF.tnF.tger"sjob. All manF.tgeriF.tl act~vitieE

may, therefore, be considered as some or other form of d~ciEion

making, According to Simon" the two ter~J.''1~janagerial activtty and

decision making ",ro';eynonymous" [18], It is, therefore, use~ul to

treat management F.tSan information-decision system. This ]oncept,

can be analyzed with the help of the model provided by MillMr and

"Starr [18], This model (li'igure :J.3J st,OWP'that a manager uses the

feed baci:. inform",tion in makinl!: I'HJJ:H'Ieq'1entdecisions. d

Information ie a key ingredient necessary for making

,,
decJ"isions,

Therefore,orll",nization.dynamic

directional environment.

that will integrate

viable

activities towards objectives and maintain a
organiz~~ional

"decision Bhould include appropriate information flewB in a roulti-

i'
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3 6 Mana~~roent Information System (MIS)

3,6,1 Definjtion of MIS

[20), Ross

that itiethese

Kenavan

There exil'!t many different definitionI'! of MIS by authorB such as
'I[21], and Torueski [22). The central theme of

is a B¥Btem designed to provide matage rial
IIperBonnel with information needed to make lIotmd decisions. In

other words, the system for meeting the managel"S needs 1~MIS.

"Management action is to be based on accurate, relevant, complete,

concise and readily available informath'n whenever reqUir:~. and

"

it is MIS which should help meet these requirements quickly and

responBibly. MIS iB a man-machine BYBtemwith a highly int1grated

grouping of information processing functions deBigned to ~rovide

management with comprehensive pictureB of f'pecific operatiots. It

operates in real time and handleB problems as quickly aB PO~Sible,
•• •Operationally MIS provides for file defini tiOD, file maintenance

"and updating, transaction and inquiry proces~;ing, and one o~~ more

data bases linked to organizational data base. Within the M~S, a.~single t.ransa<Jtion is enough to 6imultaneollsly update all .,elated,
time

that

jnt>el'-related data that if'andnon-redundant

record>'!. Infol'~lat.ion may be accessed t.hl'ough

Management System (DBMS), It is the part <,f t.he 110ft.ware! and

"handles virtualh' eVen" act.ivity involving the phY6ical database.

data files in the system. In doing so, dat.a redundancy and

taken tl' duplicat.e dat.a are kept to a minimum, thtH; ensuringl ,
the data always remains current., Thill is shown in Figul'>e 3 4~

A key element of MIS i6 the data base, which consists of a set of<,
processed through

"computer pl'ogl'ammell and are made available t.o users. Sharing of
1\common dat.a means that many programmell can use the S8me files or

a Data I~B8se
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Fig, 3.4. The tolal MIS system[17j
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Main advantages of a Data Base System (DBS) may be GQnsidered as
follows ,

1. Processing time and the number of prQgramme~ to be written

are l5ub~tantlally reduced

2.

3.

4.

All applications share centralized files

Storage BPace duplication is eliminated

Data are stored once and are easily accessible when

I

'I
,Ineeded.

The main drawbacks of DBS are, among others, cost of
personnel required and the need to protect classified
unauthorized access.

3 6 2 Purpose of MIS

II
specialized

data from

",
,I

II
The primary purpose of using MIS ie to raise the process of.,
managing frOID the level of sketchy ini' •..'rmation, intuitive

'I .gue<l;jwQl'k, isolated problem eolving, t.•..' the level of 'eye"tem

in.,ighte, system information, eophleticated data processing,

comprehenBi'lene:'lB and "'.yztelllz N'oblem llOlvin.::. It is therefore, t\

"purposeful tool for solving problems and :for achieving better

decision making Btam1al"dz. The ba:'lic 1'\.11'1'03eof using a I1IS is

shown Bchematically in Figure 3.5.

3 6 3 Orjgin of MIS "
Management Information System had originated wit.h the automation

of accounting information and then proceeded to the automation of

more complex application:'l. With software development and increazed,
complex capability, outputs for different information needs became-

II
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~a6ier. In the late 196D"s emphasie in computer proce66in~lBhift,ed
to providing information for management-I';! needs which in tllrn

helped evolution of MIS. It was felt that planned inf~rmation
should be made available to managers as and when rtqUired.
Therefore, a system of information linkir~ planning and coJtrol by
man!>.2erto operat,ion",l eyst,ems of i~lr,lement,li\tion developedJ MIS is
1:1combined retP"lt (,f these concepte.

3,6,4 Dey~Jo>~ent of MIS

analysis and for preparing long l'ange plans and periodic

As development of MIS proceeded, the need for a corporate data
base was felt. This req~ired standardizing, defininl and
dellCl'ibing data so that computers could be llsed to store, r~trieve

<>
:;\::"~;:;. t, ,," infocmati,,,""d,. Thimled t, the "Vlpment
Using a DBMSe;ucceBsfully was found to be a major undertaking ae;

'Iit involved not only the complexities of information procee;e;ing

but also intricacies of understanding the information nee1( and

their use in the process of decision making. ~r
Primary users of MIS are the middle and the top management,

operational managers and support staff, Middle and top manatement

use MIS for preparing forecasts, for making certain tYPeB of
••reporte; ,

is no longer

to

entel'ed into the syetem, the information

owned by the initiating UEler. On the

Operational managers lIBe MIS primarily for short range and
I.

periodic planning, and reporting. The support eta!f (lSeS MIS for

analys15 of lnformath'n and reporting to help the managemej~ in

the process of planning and control. Functions of m08t Iw,el1b of

ilpereonn<:>l oonolude in providing data for use in MIS, Onoe ,~ is

"exoI\lSffvelY

contral'Y, tllis be~omes
all authori:,:ed users. Early MIS were deeignei:l toavailable

42



,

Isupport, QP~rat,iQnal management, activities in order to facilitate
control of theee activities, At.present ml +,h", c;ther hand,llthis is

being replaced as a tool for facilitating strategic ~lanning
IIactivities of top management, Ho~ the emphasis is on achieving,

system success, defining the criteria of SDccess, and measuring

"the retlnn of in'!eBtment" f, silaceseful MIS is thus considered to
be an information Byetem that, can be profit/.l.bly applied to 1,1 ",l!iIOt":'
all the hierarchial areas of an organiza~ion to ili'JPl'1ve the
qualityof its performance, I

3 7 MIS for strategic planning

Several pn~blemll r",garding implementation to achieve BUCCf""'S"f
strategic planning cropped up during the ,'leveh~pment cycle lof MIS,

These included reports, which were historical and dated:l, data

bases not being in line with t1~er requirements, inadequ~te or

"incomplete updating of data base, and m,'st important'ly the
"limited support to top management for decision making. ThiSI led to

the development of Decision Support. Syst,em (DSS). [

37.1 DeeJs!oll Support SYRte.r:o.a

However, the commonly accept.ed view in the literature is that

Authors today view DSS as an extensh'n of MIS,

MIS as a sub set of DSS. So~,,"","venview [iSS a~

al tern:'lti vely

"
in,~ependent of

view
MIS,
DSS

is a second genel'ation of MIS, resulting from addition

data sources, accountlng and statistical models and
of external,
interactive

query capabilitie:'l to MIS, The outcome is thus a 8Y8tem

designed to serve all levels of management inelucHng
ie

top
management in dealing with a problem e:'lpecially with relation to

strategic planning and control. The field of DSS i8 stilll~ in a

nascent fltage, It generally provides, information through l'eV'ieval

and statiiltieal pa.Ck3geS. The design of a 8uitable decision making

I'
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3,8 Ellt!!!'\"; development <'If mf;

planning will be of vital importance.

situations, The D55 iE represented schematically
3.6.

mod'.:l for t,Ol'> l!ll>(J.~gemen"t invr,lv'Op. t,he evaluation of altjrnatives

::d a:::;l :el::~~:n::1: 13~~ut~::BfO:e~::~:me:~::iO:~eDS~l~:ab~:
deterministic or stochastic !!lodelethat may be used profitlbly in

in1 Fl!,:ure

ITrend indicates that future development will be Characterflzed by
MIS development being recognized as part of organizational
Btrategy. That is> MIS affecting the way in which organlt'Jations

IIwill respond to ch.~ngeB.increasing use of integr:~ted data baBell

wi tho advancelS in hardware and software technologies, inJl'eaSing

fraction of computer Byl'ltemcosts being devote,'! to eyst.em iI_deSign
and softli'.:ll'e, acceleration ill aut"mation of ,'leeis ion IDi'\kimt and
cootcol of occeoo to infocmot100. I
In order to keep up with the pace of development and to be \ble to

formulate a proper strategy, need for proper information l sY5tem
i

I
II

Ii

Ii
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C,HI'IPTER 4

STRUCTURE OF THE ENERGY SECTOR

4_ llyer8J J Btruct'Jr"

II

I
I

The supreme body of planning and policy formulation in Banglade~h
"is the National Economic C0l1llcil (NECi. It 1,;,:beaded by tlie Head

of the Government <Iud includeB members of the coun~il of

Ministers. MemberB of Planning Commiflsion and Secret.at-lel> in

charge of relevant Ministries/ Divisions are expected to~ be in
attendance depending on the subject under consideration. T~~ work
of the Secretariat of the NEe is done by P,lanning

Commission/Ministry of Planning. The functions of NEC ~hclude,

g1.1idance on le'llg term planning (Five year plan), IjAnnual
Development Programmes and ecollomic policies, approval and
finalization of plans, programmes, policies, review progr~ee of

implement.at.ion of development. programmes, deciaions as 1tay be

considered necessary for eocio-economic development. The extcutive

committee of the NEC(ECNEC)consists of Minister for Plannlng as

••convenor, Min15t.ers for Indu5t.I'ie5, Works, Commeree, and t.he ot.her

"concerned !'Jini5tries as memher8, It ha5 among 9,there,

respon8ibilities for approval of development projects of certain

type8, approval of investment project8 in privat.e sector ex~~eding

an inveetment of Tk 150 million, review of the progress of

"implementation of projects, consideration of proposal.. for
I

companies with participation of expatriate parties, revieWing

performance of statutory public sector corporation, appraisal of

ratef', fees and price;?, of public u'\;illty services 01' products of

public enterprises, The overall struct\\re of the public llect6r in•Bangladesh in 80 far aB it relate:': to the energy eector is shown
in Figure 4. i,

46
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is achieved at the level

,,,
I

4 1 Rw,n'Y Pl!;lurlin&....5.tr.llc"t'Jre

Pho"ing Commiodonin one of the ,,' M""i" "hHog to1 ene",
pl~nning and policy framing in the oountry, It hal'; the
responsibility for thre~ fold involvement in development 4~anning

, 'II:'''ch M ",dvieory, evaluationary and C'oorrJina1;ory '>.'" 510t 0\.11;ill 1;;h;;:

Planning (;O!ft~Jie8ionhandbook. It is rel3Pomdble for, ""m()n21~tl"j",r8'
POllOY pl{:lnniMl, ehc)rt, medium and long term sectorlal Pl;rming,
programme planning, project ph.nning, budget allocation. 1\ review
and approval of projects, coordin~ting between Bub-eec"tors and

ilsec1;ors, recommendations for approval by the EC~EC. The Head of
the Government holds the charge of Chairmanship of the Com~i88ion
and the Cabinet Minister for Planning ~C~~ ~~ th~ Vic~-ch~irman.

'lAt,th",policy l~v~l ttl<':Commi5sion is h<':!l.rle'lt)ya D",p'~ty Ctiail'Il"Jan
Iland five Members who are in-charge of all polioies and programmes

relevant to the Beator, This inoludes determination of pr~ority,
guidanoe of national plans, formulation of polioies, eto~ Eaoh
Memb<,:r of the Planning Commission is assisted by a numuer of
personnel of various oategori<':eeuoh as Divi~ion Chief, 1lJOint
Chief, Deputy Chief, ASBistant Chief and Re~e~roh Offioere. There
are Bil( Divil';iN18e.~oh he~ded by .~Division er,ie£. Two 0 the
Divisions deal with general maoro ieeu<':sof the economy, whi~<,:the

IIother four Divieions deal with planning and policy issues of
diff",,,t "o'.ore of the "oonom,. 1
The organization structure of the Planning Commission be related
to energy planning is shown in Figure 4.2. Sub-sectorial ~nergy,
planning is oarried out by Indu5t,~iee ~nd Kn<':rgyDivi5ion, through

'Ithree sect,ione. n~mely, Power and Energy Economics, Oil, G~e ~nQ,
nat,')PIlref,;c~'I'~Cee,~nd rurb.l and r~newable energy, Int,egHIi:.ionof

"of the Division
Chi~f,
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4 2 AdroinlfitratJye St,rllct'Jre

Minif'try of Energy and Mineral Resources has on overall

the c,'ucerued Pllblic
Ministries !,TorRwith the

Non-G,'vernment

the Planning Directorate6 of
Corporatiollll attached to the6e

adruini6trative responsibility for the energy related activities.,~
It workf' ch'sely wi til a numb",r of public sector Corporations.

These are re8Pom~ible for commercial energy sector, both (tprimary

energy in the form of oil, gas, coal and secondary energy, JI~mainly

iA the form of electricity. The Ministry is also re8Pon('li~le for

normal legiBlative powers, repre,;;ent.ath'll in the Boards ofjtseotor
Corporations and government owned companies, provision of IrundS,
receipt of' duties, debt service of payments, and company taxation

and dividends. The Planning Cells of the relevant l1ini15tri\B and

It,,"n,
ptanning

IICOmmi;3f'h'nto coor,Unat.e energy planning, The traditional and non-
i>commercial energy f'ectQr, if' hQwever, not pregently under the

responsibili ty of any particlllar ministry even though thi,! X"ector

accounts f,w a large proportion of the final energy consumption of

the c,)untry, It may be mentioned once again that this trad1~tional

non-commercial energy are consumed mainly in the rural are~s,

IIThe current infraetrllctllr", in the sector como;illt8 of ~~rioull
projects which have been entrllztect to different government

organi3ations such as the Banglade«h Council of 5cientif~~ and

Industrial Research (BCSIR), Bangladesh Atomic Energy Comm\teeion
~

(BAEC), Bangladef'h Agriculture Research Council (BARC), Bangaadeeh

"Universit~. of Engineering and Technology (BUET), etc. In addition,
I:Organizations (NGO)are also carrying alit

Irural enel'gy projects, The Miniztn' of FOl''''5t.l'y it< invQlv'd in,
planning and implementation ,'f foref'tn' PrOj",ct5, The~,e pr6ject5

are enh'usted with various Departments within the Ministr$ and

alllo with other agencie6_ Althollgh the Minilltry "f Agriculture hall

80me connectiQns with traditional sources of energy thrOllgJ its
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programmes on <il1ricuituTll.l pro'hv::tions, t,here ie little speoific
I'oonsideration of overall energy implications in its aotivities.

4,J,3 f,trllctur'lJ ['lmJtll.tlODB

supply

demand

the

the overallinto

increasing

The anticipated

integrated10

possibilities for

future are limi t.ed,

sector

The problems <,f traditional fuel Bl\Ppliee: in the rural areas have
11only recent.Iy att~'acted wide public attention even though they',.pose a t.llreat to t.lle future Pl'OIlPectB c'f developing oountrieB. The

threat is likely to be linked with the pOPl\lation gl','wth ~d the
I'resul tant pressures on environment to provide food and fuel. The

of bio-maBB rJtls in
"in the rural are~8 are

"likely 'to be met by commercial fueIi'; and I or ~~hroUgh
oonservation. Widespread defore>5tation and its consequences like

floo,Un>;:, e1'081011 and eil tation are the main eymptoID" 1tf the

"problem3 of mae:e.eeale utle of bio-lIla"" fueltl, Other problemo; that

can occur include removal of tree cover ",ithin agriellitural~rareas,

shift to more ecologically d<lmaging fuel collection practicJs such

8;'J increaeed uee of cr,~p re>'!idue" and dung, In hllroan \~erroe;,

efforts are e;pent in obtaining fuel for the ba>'!ic need>'!rwhich
coneti tute a major bur,~en on a large part ,~f rural PNml'a"tion,

Thie caul,; be meat'lured in termt'l of time flpent daily for co1l1tc"ting
fuel, Pro!;>er infrastructure iB, therefore. required to enBur~ that

appropriate policies are developed and propel' projectB are Ittaken

up for implementation, This would require as recommended that thie

"energy sector of. the

I!At present. however, there ie no administrative responeioility
,'.assigned to any agency or MiniBtry for this very important sector.
iIIn this regal'd neither the Planning Commission nor the va'rious. 'Ienergy agencietl and rele~'ant Ministries ",uch all Foree.tl"~ and

Agriculture are at a very firm footing ai yet. Thi", has caused

- cOLIntry .
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;;;ectorr~fthe country.

diffi~ulty in developing a p~QPe~ inf~aBt~u~ture for tle rural
energy sector and hampered its integration into the Qvera~t energy

IIIn theory, required interact,ion of variou~ energy ('-ector£'. could be

"achie~'ed by cl08e cooperation ':lnd liai80n betl<een the involved

organizatJc'nll, especially be-tween the pla11l1ingcelIe at al~ levels

of PI;'\nning Cc'mmission, relevant Mini;:tries and agencie;".: 'lbU t in

practice it is quite difficult for ~\K'h a degr",e of intercompany
and interministerial cooperation to be sustained.

4,2 Institutional Strllct\ll'e in the primary energy sector

4,2,J QrgauJzatlonal Stmct\ll'e

GaaTitas G<'ISTransmiBsion & Distribution Cc'mpany,

Oil, ga8, coal and other mineral resO\u'ces such aB limeetone <'Ind
<>hardrock, etc, ,<'Ire entirely possessed by the public sectorr The

whole range of activity such as planning, eXPlo~ftion,
exploi tation, drilling, production, tl'<'IllSlIlission, distri but10n and

marketing is controlled by BOGMC,a public sector enterprie~\undel'

the Ministry of Energy & Mineral Resollrces, Thi8 cOl'poratioll is <'In

:::::::' B:~:::::::i:~,'::.:::':::~a::ve"ope"ti" com""l '"
b, Sylhet Gas Field Company,

c. Bakhrabad Gas SY6tems

d. ritas GaBTralli'llIli8Sion and DistrH'ution Co, Ltd,

e. J<'Il<'llaba,1 G<'ISTl'<'Insmission & Di$t.ributiol1 Co. L d

f. Banglade8h Petroleum Exploration Comp<'lnyLtd
g, HUl'alltorito Frakritik Gas Co, Ltd.



I
Tme.ieeio" , Diotributioo C"pony uod Bu'.'''bud Gee s,Jme Ltd,

are rei';l>Ollf.;iblefor gar. distribut ion and lllarketinl!;~. while
Banglader.h Gas fields Company and Sylhet Gas FieldE Company are
responsible for exploitation and production of oil and g~. The

ifB(:Ingl-!>.d.eBhFet.role'Iln Exploratir,n Company ie H~BPonBible for<,exploration of ne~ Eources of oil and gas and the Rupantorito
Prakritik Gas Company Ie rer.poneible for the operatioJ

1
of a

COIfJpreese(l tiatural G.~F.:(eNG) pilot, plant for its ~ likely

production, distribution and commercial marketing. In addlt on to
"the above mentioned companiee, BOGMC has a number of development

1
Division is presently<,
such as, financial

and expenditure ofincome

inf,'rmation
compan~.t;ise

operating

including
me-lnly
all'!o has a !'lIS Division. Thill

Installation of gas transmission line
New Corll'll';ctionsfor c()Ji'lltlercialand h,,j'Jetr-ilJtl

Feasibility
limestone.

Pr-oepecting for ne~ oil fields

BOGI1G

d,

Btatementfl

enterprises

IIhard l'oeil: and

1\These act1vit1es are carried •..'ut by a number <,f Divisions within

BOGI1Cand its Comp.:1nielS.In the fisc.':11 year 1988-89, the'ttotal

volume of gas prodllced and sold !;ere' 4363.46 I1I1CMand 4156,35 MMCM

resPe'ctively. Of these. quantity of gas sold for elect~icity

prod\\ct.h'll was 1854.69 I1I1CI1.System 1.'3s in gas exploitatio~ and<,
production was ab,'ut 4 % of the total gas exploited in 1988-89.

I'Thie system loss occurred mainly due to illegal connectione,
leakage and experimental !lee of gas.

The
giving

operating conlN'mies, salel'l l'lt.atements, l'lec"tOl"wi.::e'-!l'le of ga8,

sectorlJilSe conllecth'll, installation of gaB pipe lines, etc.
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Inf0rm~~ion on developmen~ activi~ies and pl~ns is
progress s~a~emen~ of developmen~ projec~s, These MIS

limited to
IIst!;ltements

are ~ ailloTheBe companiell

!;Ireprepared manually,

Jamuna, l1eghna and Padilla Petroleum Ltd,

under the administrative control of EPe,

Under the- Ministry of Energy & Minet'al Rellources exilltB

another public !lector C,'rporation dealing: with primary energy

l3ectol' named t:he Bangladesh Petroleum Gorponltion (BPC),The BPC il3

rel3Ponsible f",r importing and refining liquid hYdl'<,carbOn~l(cr\lde
oil). Thl<" Corporation III headed by a Chairman and haB a Board of;'Directors nominated by the Goveriiment, The only oil refinery of;.the '~ountry> located at Chittag-ong, i"" also under the

administrative control of this Corporation aJld is ,~perated1~ ~y a

public sector company> namely the Eastern Re:nnery Limited' (ERL),

The operation of the refinery plays an important role n the<,
energy Bcene of the country ae it,s throughput COn'''-'lIPondBto over

/Ione third of the total commercial energy c<'llsumptioll of the

country, The nominal refining capacity is about 1.5 lIlilliO~~ tons
of crude oil per year, The ERLrefines the crude 011 provideij by

BPC on a fee baBis, Thit'l me-t.hodof operation Waf." establif."~~d in

:::';,,::::,:::::':; ~:e:::,~:':x;::,::~pon,nt', a manag,mejl fee
End products "f ERLt;lre t.ransferred t.o t.he dilltribut.ing companies

for mt;lrketing to induBtrial an\.1domelltic consumers, Therg are
I'presently three such government <'wnedmarketing companies namely,,

42,2 Itlmltatl,'ns of CJrganl<;atl"llal ~trl!C~
11

struct,ure from

main weaknellses

,
Iseem h' exit'lt: in tlle present organisational

organisation and management point!l of view i. The

include ovel'cent.ralist;ltiQn of Bupport serv1ces,



bo~h &t the policy plannin~ level and at the

Corporations on the other hand, lacK of proper

ma.na.gemeni;,informai;,ion network, inadequate &uUlority at

betweerlresponsibilities

levels. These shortcomingB tend

of

I

'ho CCCPOC"'i~n" end<>operatir~ comp&niee on one hand and between the relevant Ministry

and i!'redible

"different
"to hamper activitiesI>operational level.

overlapping

operationh.l

4 3 Institutional 8rr&ngements of tb~ ~JeQtrjcjLy seGtor

4.3.1 General StrlJQt')r",

The main power sector organization in the country, the

electricity in the country until 1977. At this time a

board namely, the Rural Electt.ification Board (REB) wall

Bangladesh<>Power Deve-1<'pmentBoard (BPDB) wa<'Jcreated in 1972 lhroUgh

bifurcati6n of the erstwhile Bangladesh Water and~lPQ\,er
Development Authority. It had the responsibility for generation,

tranElmissioll, ,Ustriblltion and marketing to all consllmtrs of
I>separate
IIcreated.

"Now the BPDB is respont<ible for generation, transmlssion,

distribution and marketing of electricity except. in the~. rural

areaz, ~here the REBis responzible for the diBtributi?n and

market.ing of elec"tricity through itl'! own network. The REB ~arries

out its operation through cooperatives, known as ~he Palli J~iddut
Samitief' {PBS), where the rural consumers are the paying memberB.

TheBe PBS purchase power from the BPDBat bulk rate at ~~3 KV

fixed

level. The PBS offer credits to their members at soft terms and

condition:! in order to accelerate penetration of ell"ct.ricit'ii into
rural locat.ions, Tariff of electricity for rural conSllmerB are

"by the government in consultation with Ministry of u~nergy

and REB. The overall generation and t.l'ansmist<ion respons:tibili ty

still lies l>l"ithBPDB.Both the BPDBand REB are public ~~ectOI'
corporations.
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4,3,2 Organizational structure of BEDB

of
of

s\.1b-discipl ineB

and

as t,he mid level

Audit, and Account,B, et,o. and

and development, generation

various

fin.[;:.lice

<:;onsidered

Design,

plarming

power plant,e. These Direot,orB/Managers are

BPDE CODsists of a Chairman as the chief of the

administration,

The

end

management,

namely,

Directors
Proj"'<:Jt,,

the rank of Superintendent Engineers who are direotly
Vari01.lB

organization<,and functione
••/lnd transmission,

"The next tier of<.management consists of Chief Engineers/Additional Chief Engineers
for various technioal disoiplines SQch as planning, dist11bution

. "and generation <:IndCont,rollers for nonteohnio!ill disciplines such

"aocountB and finance, The third tier
I'management cODsiste
"like System P~anDing,
"the Managers of

gener1tlly of
res40Dsible,~

for Bupervieior, of the personnel for f)P<::r.">.tiona.lactivities, These.-operations management, pereonnel are generally of the ~~nk of
Executive Engineers who are directly responeible for CarrYbng out
operational activities, The organogram of BPDB i6 given in Figure
4.3.

4 3 2 1 Malo actiyities of BPDB

ThOf"' Fangladeflh Power Development. Foard at the elh1 of 11369

a total of 16 power plants as part of the National Grid

total installed capacity of 2377 MWe.However, because

operated

••~~itha
of the

derated capaci ty of older units the generation capacity stood
".2062 MWe. Plantwise generation of EPDB alongwit.h installed,

capaci ty, generat.1c'n c;'\paci ty, grOSfl energy generation is shown in
IITable 4>1, The mallt'II,:ementof generation in theze POl.TerplantB and
j,

their' subsequent tl'an::<roi';H';ionand distribution are thul'l the main
functions of BPDB,
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T.bl. 4.1. GENERA 110N OF ELEerRlCITY PLANT-WISE (1989-90)L
11

FIGURES IN OWH
'-., NUMam:::INS)'ALL.E.: :dmmItl\!IO -' --aJifOSa .c,-, "ANNUAL

'/j'Pf::::;:.::Oi\PAciTY ;oo~pidft:'.:0...•..'ENERh....::....O':'.~:.-;'~.:,.:~...:'....::...': i,_:j j£t'O)~t~::
:"UNi'I'S':: ':",', :; 'M: - '<V" "' ••.•d ""

5 z;.w.OO 230.00 920.36. 45.68
2 128.00 12&.00 289.59' 25.~3.,
3 450.00 450.00 1595.70 40.48

"1 90.00 8S.00 458.99 61.64
1 56.00 _ O.OO(~ _
7 96.00 45.00 11l6.'n 4U7
1 20,00,.--- 20.00 69.r.lS~~ 3H3
2 110.00... 110.00 536.68~ 55.70
2 42ll.00 420.00 1516.% 65.97

1 5<>.00 - ".00 'Il3 30.00 15.00 1S9.94
1 5.23 2.00 0.13~
3 99.00 99.00 (4?:Mi'
1 60.00 51.00 319.1i
2 13.00 9.00 3.361
2 56.00 2&.00 93.39.
1 110.00 110.00 1&175
1 60.00 53.00 13~63:
2 56.00 42.00 87.18:
1 12.is &.00 1.30'
1 10.25 &.00 6.9&'
7 7.84 2.00 0.04
3 58.14 36.00 3121
1 10.SO 3.00 3.60
5 4.3-4 200 0.76
'3 11.25 6.00 4.67
1 20.00 20.00 16.94
3 4.70 1.&0 2.59'
4 5.2(1 1.50 2.18
1 8.00 6.00 0.03
2 4(1,00 40.00 73.25"
9 12~ 225 _ 10.04'
1 20.00 20.00 14.24'I

IInos.nl
1.57 j
7.43 ,
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ii
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foc

of

in
for

{3%),

foc

system loss amounted tototalThe

presents pictorially generation of
19$1-82, 1886-87, 1988-89 and 1989-90the years

generation,

Figure 4,4

IGeneration-mix of the country consists of Steam Turbine (60%),

"Turbine (24%), Hydro (9%), Co",t)lned Cycle (4%) F.\nd Dieeel

"electCicr
Energy balance for electricity in 1988-69 is shown pictorially
Figure 4,5. Natural gas accounted for 78,7% of the energy Ased

"generation while hydro accounted for 12.9 % of the energy used
"about 34 %

generat,ion of which I':ta.tV,,, ')8e accounted for 5,6%, tt~ue t,he,
consumers received about 66 % of the energy generated. Thelmix of
fuel in gen",r••tion for 1990 is given in Figul'"o'; 4.6. r

IIt hb.t: y,,)t, ',,1'.W.Y5been :poseible to operex", all t,he genera"ting
IIIllh.fit,>,:'>f the National GJ;'id ei!l'lult!!fieolJ.sly, A fe~ of t,hem remained

"out of operation from time to time, Th", interruptions in Na"tione.l-,
grid in 1988-89 alongwith their reasons for failure is eho~n in
Te.blB 4,2.

I'
The total length of tranemiel'lion linell of 2SCI KYand 66 KY

j
lltood

at 2625 liM, while the total length of the dh,tribution lines

comprising of 33 KY/ll KV;:lnd ;:lnd 11/0.4 KVlinel'l l'ltood at about-

313,000 KM at the end of 1989, There are '1arioul'l generation,

tranBmiBllion and diBtribution pJ;'c'jectB at implenlentation BtAge. On

the dil'ltribution Bide there is a proposal to create a s4parate

4,3,2,2 IdmJtatJona 10 propel' fllnctJo010g of BPDB

however not been given any illistitutional shape as yet.

company in the name of Dhaka Electric Supply Authority (DES,A) to

be responsible for power distribution of Greater Dhaka. Thts hal5

II
I.

II
The current practi<:,e of generation transmiBBion and dietl'i,bution

'Iplanning at FPDBcan be eaid to point to a project approach rather
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FIGURE 4.6.
FUEL ~MIX IN GENERATION (1990) [ 15 J
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Ith~n ~ systeme ~ppro~ch, When a deficiency in generation is

"predioted on the basis of load forecast and available

"generation, a given size of a generating plant is sele1red in
order to meet the deficiency_ After the size of the proposea plant
is determined, feasibility studies are carried out to eelJbt the
typ£: "lIld locl;ltion 'Of ttl", gener'Eltlng pl.~nt, 1\.111:.hej.!or~ 18 1!lone on

"a project basis primarily by expatriate consultants, The inherent
disadvantage in this aPProach is that a similar or even idJ cases
the sam":type of study ie d'~plic",ted ef.\ch t,ime a mnl generating

"plant is planned. This does point to a lack of credible

"information to the management for decision making. The main
reasons for this lack of information is perhaps the absence of an
adequate and ~ppropriate data base,

I
There exist a w~mber of uncertainties in power development of the

1I .country such as load growth, transmission and distribution network

"expansion, fund availability, fuel availability and price, and
'Isystem locses of both technical and nontechnical types. ~ data
Ibase incorporating such factors need to be created. f:t this I point

anticipating that power generation capacity is expected to grow
Irapidly in future, it would be worth to study the uncertainties

phich mal:.ethe management and planning process complex, II
Lo~d growth' &B in many developing countries load growth in
B.I;\nl':l.l;\deshifi m,1PPly limited. Loads are not indepen<:.lent'lb'At,a
function of when, an<:.lhow the generbtion (supply,) il';
bVbilbble.
160 !'Ilie.

For example in 1984-85 the pebK 10bd served,
However, conBiderir~ the energy served and

hist,orir~al

calculated to be 807
. ,of extrapolating the

"a good indication of
',limproved. In effect it

"t,he e'~pply

'I
64

factor the peak load was
the traditional approach

observed t,hat in t,he country whenever
lr~",_r.lif t,he 1%1Pply situation

load
Thus,MWe,

futur.;:

annual



b.

I.
situ~tion has improved the demand has registered a notlceable

'Iincrease, At present only a small percentage of population is.,
directly benefited by electricity. Thus one can easily Bay<,that demand for energy especially electrical energy ie
enormous ev~n if the peopl~ are to live at 6UbBiBtence'lt1eVel.

With the expected development in small and mediUmj~sised

~:~::~::e:"e::,t::p::~n:::;:::t::::e::e:~n:~eleetc,e,,' in
Generation Expansion' The current generation plan of the

"BPDB is based on the criteria that major generation
condition:': 'of the Kast, Zon":: ",ill be ba"ed on natl.lra~~ gas.
Firm generation capacity. cal,~ul&ted by Bubtracting the 1st

J'and 2nd largest units from installed capacity .,i'iLl be
'I~v~il~ble to meet pe~~ lO~Q. The West Zone firm ~eneration

capability will be available to meet ~onal peak load i4) case
of any failure of the Inter-connector. Uncertainties that are
IH:ely t,,-, be built in t:w;:hph.nnin~ inch1de generation lplant
milt, enl;;rgydi6p.•••.t,chifll!bl;;tween,,:a8ternand western grids,<,
available reserve and availability of the East ,West ~nter-
connect,',r. ,

.1
Reliability' Careful planning and coordination a~ a IJhole is

'Ian important :'lteptoward~ ;:lttaininS"t1jedesired reliability
of the power System by enSllI"inS"what eapaeities of ~rWhiCh
types of plants to ill:'ltall,The present grid system of BPDB

generating plants such as Hydro,

65

types of
Turbine,

using different categories of fuels Buch a~
Turbine, Gas

the

coneists of various
Combined Cycle, Barge-mounted,

"natural.,
~as, HSD, LDO, furnaee oil and tend to have differing degrees

"of reliability. In addition, some of the plants are reaching
1end of their life cycles and con:'lequently !their

reliability has also decreased. With the expected retirement

I

Steam
Diesel,

,

I



,

of unit,& ~nd the setting up of new units the uncertainties
'Iregarding the optimum combination of different technologies,
,Ithe proper time to incorporate them into the system, the

location of new equipments, is likely to demand more bomplex

supposed to ONlour with the

generation.

Netl:lorl\

l1ncertaintie" at.

Distribution, ,Expansion' The,,
network 1:3 expected to increase a1om.wi th

increase in distribution network in futl~l;'e in
IIpI<lnned by REB, These plan3 are
'Iexpected load growth and planned

this point\ would

the expan<:lo11

Tl'tlnit'mission

corr",sponding
addi tion to

transmission

additional

d,

include any unexpected event or unusual development.

achieved as yet, The use of nuclear p,'Iler if' ;'\lso

ThUll, uncert3inties regarding 3v31l3bility of fuel

t.heir life cycleB. If the C\lrrent pace of

Fuel AV31l3bilit.}', The two ID3in indigell •..,US SOllrces of I energs
for p•..'wer production in the <'O\\llt.ryare natural g3S 3nd to

some extent water he3d. The thermal power plants 'II would
consume about 5 TeF or 50 % of estimated reserves of natural

"
natural
,Iindustrial development and large scale USe of gas'
'Ifor cooking if' continued, constraints may arise in future,

The pl'Nlpect of the use of coal i:,: also very limited.! Peat,
reserves are a'H'Iilabl", bllt no defini t.e plans have; been

uncertain.
\!rema1n and

gas within

ga:,:-based

e,

in fact may thus grow in future.

f. Funding Availability' !1aj•..,~' portion of the fund'-;I for
J

development in the power sectc'r cornel'!f~.onl",'onor countries.
Like most of the other devel""ping countries, :funds com~ from,
a variety of sources. These include cash and commodity

"credit, barter arrangements with foreign g,Wel'nmellt..-;, agency
,I

and f"'''.mdation loans, commercial loans, ",'tc. Na'tlll'ally,,
66



associated with these situations '.:I.regenerally high,

international

such

financi",l m'.:lrKet conditions

funds, Unceri~inties

II

of
polieie,,; and

.5,v'.:lil'.:lbilitythedetermine

g. Internal (ll;;sol.>rcer-;,Internal resources of tbl;; BrDB are
'Igener'.:ltl;;d by revenue collection from ~bl;; t~riffs lee~ on

diffl;;rl;;nt, clltegories of COni';P,'ltl"'rfJ'Th",re,~rl;; differen~1 ratl;;s
of t~riffs s",t for tb", different categories, Th",re &re,

IIhowever, uncertainties in the collection of th", du'" r",v",nu",s
I,

becaui'le of bills pending fr'ommllnya bulk c'ont::'~tt."'njfor quite

a number ~'f years, In future thBSBpending tJillfj are IllikBlY

to accumulate fll1:'tber t,hus leadiM': to inCl'"Basing,
uncert",.inties about ~heir collections.

h, $yetl;;mLoss' Abou~35 % of energy generated by BPDBis lost,

The amount co,H::iete of both te,~hnic.~l losses in U,e IlihBS,

tr'.:l.nsformenj, and nor,tl;;dmical los set:: l%lCh as untt,etl;;red
'Isupplies, inaccurate metering, theft, fraud etc. It is seen

that EPDBdoes not get any reven'~'" for about a third J~its

"energy 'Jl).tp,)t" This is a hindrance to the abilit,y ofl load
Imanagel!,ent particularly in tt,I;; light of futl)re expaw3ion

plans,

,,
i
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CHAPTER :;

AN~LYSIS OF THE EXISTING MIS
IN THE ELECTRICITY SECTOR

5,1 RequJred Inf,wmatJQn of the EJ••ctrJQJty Sector j

IOnce the"" ba.a.ie goal", and wider objectives of energy plan are

decided, the next important 3tep is to identify the info~mation

required for the decision makel:"S.The information t'equired ~ay be

broadly divided into two categories, nameh' detailed te~hnical

infO<'.,tio, ,nd deci,ion onking infocm,tim>. II
Detailed tecJmical inf01'mation i6 require •.'! by t.he Plannire to

carry out analysill ''lnd evaluate the available alternative",!l 5uch

inform",tion could include engineering information suJh a",

"thermodynamic efficiency, reliability and performance

chat'",cteristics of Sy",tem6 in one hand and capital and opJrating

co",ts on the other. A different set of information ie req\ld~ed by
II i",enior managerial perBonnels who are ~lBo the decieh'n mak"'I'B, If
'.Ith", information i", available in a form that is unintelligible to

be achieved even with the b1lflt of,
for a infltitutionali3ed and

decisi'-'ll makerB, very little c~n

informath'n. Therefore, the need

objective data base development is eBsential,

68

,Idesigned to integrate all the neCeBSary
"

the proper and effective openlt.ion of the
I

a major undertaking

""f such in:fl'l'mation

BectN' in the country < This iB

the divet''''it.y and large volume
However certain difficulties may

info);'mation management :'Systemcertain data

data base should be

involved.

propel'

be encountered in
,.ck ,Ie' •developing the data base, It ioo often f,'und that due to ~ "

" ,are :'Som~flmeoo

The

information t'e<lllil.ed :for

electricity

becMll;e of



nonexistent or unreliable in quality, or bear marginal
actual practical conditions.

5,2 Pro';sen1; 5t,t'1l5 of the Information Netwqrk in BEDB

,

Irelation to

I,The preeent organi3ational structure of BFDB showe that tnere is
DO fcrmali3ea institutional Btruc~ure for information roanJ~ement,

"IThis re6~ltB in that the information tends to be localized to
iIdepartments ~hich are directly responsible for the relevant

operations, ~or example, most of the generation data ie iLpt, by
the Generation Division and same is the caBe with the tranJbission

~Idata which are kept by the Transmission Division. 5ame information
ie passed OD to the Systems Planning Division of BEDB, bU;\ there
"eemE to be no formal guide lines for tr,i:::h,form",tion being usedto oee,te an effective infnemaiine m"a,emeni daia baae, l
Presently a mainframe comI~ter and several micro-computers are in
use by the Bf'DB, The main fr"'me comp,~ter is envisaged to bD used
for billing purposes mainly. As for the microcomputers, the~e does

'I

:::,:::: a::a::e:::if::-'::f::::::::e,::a::::::t::eB:::ai:h:~:::aed
'Jin this ch~pter ~eepin£ in view the basic featuree of a system

approach of which 1;1'oeMI5 fOrmfj a very import,anT,Ph.rt,

5,3 Ele~trjr,aJ 0ystero Techuologies Inforro~tjon

The technologies available for generating electricity range from
commeroially available systems to advanced systems and from II large
centr~liaed facilities to small decen~ralized equipment~r The
type::: ,)f elect.rieity l!:enerating syBte~1l3 are given in Table

distribution facilities ",IS')need t,obo:;considered.
In' ",dditicm l!:enerat.ionequipment,
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Table 5.1. TYPES OF TYPICAL POWER PLANTS

,,

\
:I

II
1

DIESEL FUEl.

O'L
COAL

NATURALOAS
NUCLEAR
WOOD

URBANWASTB
BIO-MASS

mL
NATURALOAS
OISTILLATEOIL

DISTILLATE 011...
NATURALOAS

,
SOLAR PHOTOVOl.TAICS 'I

SOLAR TIIERMAl. t,..
WIND

OCEAN THERMAl. ENEROY Q.)NVBRSION (OTE
WAVE POWER "
TIDAl. POWER
OEO_THERMAL
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"'" :-:: ,-: :.:,'"

:;'WATER: STORAOEDAM
':'WATER: RUN.OF-RIVER
WATER: PUMPED STORAOE

-,- .'.-':-: ;.:',':.:.:.:::, ,':,.,
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E1~ctric~1 ~ystem information encompasses a broad

!I
'il,

Icollection of
aotivities stretching over eever'!:llti~je horizons and Ifan be
generally divided into oategorie~ ~uch as demand and its
.manag~lno';nt" gener'1l.tion, t,r'1l.ni3missionand _ dietri~ution:\ Eaoh
oato';gOry of information may have different time frames as
Ulustl",'J.v;:din fig'~ro';:),L The differenoes in t,ime fralf,eJ~~n l<':'!'!d
to differenoes in approaoh, ~or example, studies of the aeJ~rating

'Isystem in the immediate future would involve limited options for
. "changing the BYBt~m suoh '1l.B deferrlng retireme~t of a uhit or

adding a baBe load power plant, which could require sevo';ra~lyearS
to build, It is often seen that the problem i~ solved by

d ,., • 1 1 h • ,.:I b'un er a••ng Ii< can" ngenoy p an suo as o';reo',J.rUla gas ur lne,
which is essentially '1l.peating plant. ~~ the oth~r I[ hand,
evolutior, ,)fg~ner-E>_tingByst,em for the next :tuyearl;:woult),,nvolve
substantial changes in oomposition of the system, Different~levels
of d",t•.•det,ll.ilewould be requir"d f,)1."t,hese t,wo types of st,'Vliel::,

I
5 4 Aw;ilvsllL.ofthe Inform./ltioDNetwor!';of BPDli

From the mll.nagementpoint of view all the electricity da~al could
be b<':l::tdi~ided into two broll.d c~tegOriee,h~mely presen~ Il.nd

"future dll.t.",-,f,cc-ordingtQ the dll.~1l.prism shown in fi£~5~2, the

"present dll.tll.would include r~eources ",nd systems dll.tll.,g~ner!'!tion
"Il.od supply datil.,demand ~nd consumption datil.,while the I~uture
"dll.tawould include cQnstruction d~ta and projection plll.nningdatil..

thi';

and
The

thewith such
'Iturbines, transformers, HT lines etc. The BPDB
'If(,1."g~thering data on both the inet ..,11eo o.-;.pll.cit'Y

capability of the f:;yst,emon a station-wise basis~1

I

along

5,4,1 Resollr..-;eS/lDd systemB detlj

prov1~ione
generat,ion

generators,

These tYI'>esof dll.tll.wOl~ld 1nol'.'<:1ethe im;tll.lledcapacity
"y~tem
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Fig.5.! Categories of eiectric system planning and time frames
for analysis. [23]
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Fig. 5.2. Electricity data prlsm[~4]
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II
i~stations are divided on the basis of their locations, namely the

East Zone and the West Zone, The data also include infotkation on
the number of units at each station, the type of unit 'including
date of commissioning, expected life and expected~date of
retirement, country of manufacture and type of fuel being used.

;0Summary is also prepared showing installed capacity (MWe) and
•generation capability (MWe) on a plant type basis such as for

steam turbine, gas turbine, hydro, diesel, combined CYCle~fOr both
the Zones, and finally for the tota! system. The details of the

"various sub-systems are kept by the Design Division and little

'.design data are available with the Systems Planning Division which
is the main data center. There is also a lack of informat~on about
the captive generating systems, which -are built by indusiries to

"act as stand-bye units for ensuring reliability. Countries with
"weak grid systems usually have more self generation equipment.

Another information that could be included is about co-gegeration
"equipment. These are built for catering to the need for industrial

steam for certain types of industries. '1,

5.4.2 Generation and supply data ~

These data would include information on gross and net~~nergy
. ,

generation, including the station use, generation scheduling, and
station-wise outage position of transmiSSion lines. Th~ BPDB

Ipresently has a data base consisting of a summary of monthLy power
plantwise energy generation data along with the yearly tOt11 and
half yearly totals. There is also information on monthly energy

"generation for both the East and West Zones. Information on
plantwise monthly station use is also available along with half
yearly and yearly totals. Information is also available on a
yearly basis for generation capability, gross energy generation,
fuel consumed and fuel cost, station use, annual plant factor, per
unit generation cost, average heat rate, and efficiency. There is

II
:!
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no system
the gross
generation
fact, this
the basis

for recording the net generation, on the contrary only
generation data is available. Information about
scheduling of the various power plants is sketchy. In
is mainly carried out by the Load Dispatch Center on,
of intuition and experience rather than on any

objective information. II

II

Q5.4.3. Demand and Consumption data

,IThe records of the station-wise outage data is kept by the
Generation Division. However, certain information is k~pt by the
Systems Planning Division. This not done in a comprehensive or an,
appropriate manner, rather these are kept in raw form. Analysis of.,this data and its linkage to generation scheduling data is not
being practised.

!iThe electrical demand and consumption data is one of'lthe
important components of an electrical system analysis! The
that should be included in this section are as follows: ,I

most
data

"

,I
"
,
II

II
b.

0,

f.

d,

••

•• Load forecasting
Generation availability and load shedding
Monitoring of area-wise peak demand
Energy consumption patterns
System loss
Annual average plant factor of power plants II

The load forecasting data has been prepared by the BPDE for the
,period up to the year 2000 AD based on the present and historical

data. The data includes summary of expected generation balance by
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

"

II

75

u



"
[i,

based on the cost of fuel only has also been included. The other;.
costs such as operating and maintenance costs, and the system loss

"have not been considered in compiling the average gener-ating cost.
This points to a probable lack of reliable information.1

, (I
Information about the generation availability of the power plants

, ['
are not recorded institutionally as such. Load ,:shedding
information is given out in the form of daily reports '~ent by the

"Load Dispatch center to the Systems Planning Division and are
mentioned as routine, partial grid failures, total gr~~ failures.
However, no information is kept specifically on load shedding and

"analysis on it is not performed to ascertain its effects on
Igeneration of the system. Peak demands are monitored in the form
"of raw daily data and are kept by the Load Dispatch Center while

the daily peak demand is graphically illustrated a~d sent to
. ,

System Planning Division. There is, however, no reliable data base
I'available to perform analysis of these data. 'I

1\The data on energy consumption pattern are stored substation-wise,,
and possible demand has been calculated up to the year 1995. There
is, however, no arrangement for creating a structuredi database,
with a view to getting ideas about effective and efficient

Imanagement of demand. There is also a lack of ana~ysis or
"analytical modeling for this purpose. The relationship ,pi trends

of energy demand and supply with the socia-economic conditions of,
the country i~ not included in the data on demand management. For
example, no analysis is performed on the effect o~ energy
consumption on the economic performance both in the domestic and

"the industrial sectors. These lead to difficulties *n demand
management both in the selection of new power plants, ascertaining
their capacities and types, and also the upgradation ofnexistin9
power plants. A detailed database on the urban and rural
distribution is also lacking. For example, system losses could be

I)
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broken up into technical losses such as power system auxiliary
plant loss, 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.

5.4.4 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
status 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 required for the accurate
projections of load and for energy forecasting. The time span of
such projections and forecasts could be immediate (3-6 months),
short-term (12-24 months), medium term (3-5 years), long term (S-
ID years). The main issues for short and medium term would be to
improve operation and maintenance to reduce outages, and more
efficient demand management, increased efficiency by reducing
system losses economically, maximi~ing benefits of the East-West
Interconnector by transmitting required 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 locations, 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 various
studies, including the report of the Power System Master Plan,
which was prepared in 1985. However, it is observed that focus and
priorities of the donor agencies playa predominant role in the
process of making decisions. Donors' decisions are also hindered
by the lack of data base.

5.5 Conclusions
'I

As seen from the analysis of the
system being practised by the
shortcomings such as ,

present state of data
BPDB, there exist a

management
number of,

II
a. acquisition of the current data
b. Data integration
c. data storage and retrieval. II

"For effective decision making as has been mentioned a number of
times before, it is essential to get the data base properly
organized. Maintenance of all the relevant data as well ,.astheir
expansion to include additional data and values of explanatory
variables on electricity use would also be a major requirement for
effective Management Information Planning and Control Network.

'IAnalysis of the p~esent state of MIS in BPDB shows that most of
the data base tends to be localized to the relevant
Departments/Divisions. For example, as mentioned in Paragraph 5.2
most of the generation data are stored in that Division, the same
is the case with the data on transmission, design ,etc. The
Systems Planning Division gets some data from some of these
Divisions, but the flow of information are not controlled in a
manner conducive to creation of a comprehensive data base for use
in effective management decision making as required.
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The only area in which there are plans to create a comprehensive
,data base is Commercial Operation. There has not been much

development in the other sectors such as planning, design,
generation, transmission, etc. thus making effective management
decision making difficult. A further problem encountered is 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 di~ferent
ideas on costs, performance, etc. It is therefore important to
have a information structure capable of sorting Useful
information from the available data.

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

•
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CHAPTER 6

PROPOSED MIS ORGANIZATION FOR BPDB

6, J Int,rodq.-,t,J on

An appropriate MIS organization for BYDBwould help to promote the

smooth and effective flow of information ft'om the sources of data

like power stations, load dispatch center, to data users such as

Systems Planning Division, Design Division and higher management

levels such ~B i tB Board of Direct01'B, the related Ministry, and

the Planning Commission. The linkage "f flol,T between the data

generators, collectot's and users neede te> be eBtabliBhed and

formalized in making the MIS f\.1l\ct1<.'nal, It iB proposed that a MIS

organizat.ion be ince>rporated under the present Bet up of the

electrieih- sector, namely the BPDE, It will function a8 the focal

point for eleet.l'ieity related information of the country. The

proposed organizatioll<ll !Structure and its functions are detailed

in this current chapter.

The purpOfle of Bueh a fl~-flt.emw,'uld b"" the availClbili ty: of

accurate data, efficient data collection sye:tem, and a functional

structure to better meet the needs of the data Ul~ens, Emphasis is

propofled to be placed on producing a comprehensive data baBe of
,I

use not only to BPDBbut also to other related organizations and

agencies. Such a sYBtem is intended to facilitate management

decisions including efficient demand management, improvement of

quality ,of services through increased system reliability,

evolution of differential tariff structure, scheduling, of

maintenance, evolution of fuel mix leading to least cost expaneion

plan, determination of role of indigenO\le fIleIs , optimizatic'll Qf

IIpares and cOllsumables, transportation and storage of fuels, fuel
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securi~y and emergency stock, and for gradual increase in domestic
participation in future construction of power plante;.

aL2 Focal Agency for Power Sector MIa

At preilent, p,'ll'ergeneration, transmission and dil"tribution are in
the domain of publio sector, with a few minor exceptions such as,
captive power generation in 80me of the industrial enterprises.
However, before the creation of the REB, the entire range of
activities in the electricity sector was under the responsibility
of the BPDB, Now different International Development Financing
Institutions, such as IBRD, ADB, USAID, etc. are advising all
developing countries, including Bangladesh, to gradually involve
the private sector at all possible phases of the electricity
llector. In cases, financing of projects are linked with the
conditions to dive8t, at least partially, the public sector
l)ndertakings. This i6 one of the rea60ns why Dhaka Electric Supply
Authority (DESA) wallconceived. Distribution and sales in other
major population centers were to be separated out from BPDB in
phases. It.is often suggested t.ha.t.privat.ization effort will help
reduce pressure on l"carce internal reilOUl'ces. Privatization of
this sector in developing countries ha,'e howe,'er, c-ertain
weaknesses or even controversies, as follows'

•• Energy and electricity is an infrastructural sector and
government should preferably have sufficient cont.rol over
growth and mllst keep the national perspective in view.

the
it.

b. The primary purpose of the electricity sector in the country
is perceived to be providing necessary service to the people
to help improve standard of living rather than purely
generating revenue or making the Bector profitable as is the
primary purp08e of the private BectOI'.
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Power "sectorQevelopment is highly capital intensive and
oont•.•.ins Il greater Ilmount Qf risk compared tQ other
industriJ).lactivities, Under the prevailing condit,ionl'>it is
uncertain that the DevelQPment Financing Inl'>titutionswill
have the requisite confidence in the private sector for
investments of J:.hesize and Bcale reql~iH;rJ,

d. The development of the rural electrifica~ion. with its
inflated peak demand chllracteristicBwould tend to make the
power supply economically weak and difficult in ~erms of
demand management. Privatization Qf this sector will
therefore impede the growth of the much needed rural
electrification network.

It can thuB be said that f"r the foreseeable future, the power
sector particularly the generation and bulk transmission and a
part of distribution would remain a public sector undertaking and
the BPDB may be considered as the focal agency for all practical
purposes.

The power sector is a complex system, consi~ting of a number of
variables, both external and int.ernalto t.hesystem. lie Bueh it i3
deemed uilefult,'follQW a system approach in developing the !'lIS
for power Bector to ensure a smoot.h and effective flow of
information from the data generators to data collectors and
finally to data u::<ersof various le',els.It is felt that in the
proposed the MIS set-up the linkages among the data generators.
collectol"sand users should be established and formali;,ed using
a system appt'0ach.Slwh a system approach is likely to give this
set-up a comprehensive 3tructure covering the entire range of
activities of the h'wer Bector. It is propolled to name this
organization a", Electricity MIS Unit (EI1IS~l}".Structure and
salient featul"esof this organization al"enow given in detail3.
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6,3 System ~pproacb to tbe power sec1Qr

An electrical system oomprises of a very complicated stream of
evente and ir,'lC;lvesan ••mseruble of variables whioh are,
diversified, may be exterual to the system and in oases int~r-
depenr1",nt.The prime ooncern of the ~ysteru ie,to enSUl:'e"adequ"'.te"
quality of servioes to be manif",~ted in reliable supply of
electl:'icity.Th",se variables aff",ct the p",rformaw::",of the ~ystem
and the networ~8 in the ehort, medi~m and long term perspectives
in addit,ion to d",y to day oPeratiNI. As such, the wh',le range of
activities n",,,,dsto be taken into account in establishing the
proPo5ed MIS, A flow chart of f.PAchactivities stl.:lrtingfrom the
primary fuel level UP to the consumer l",vel is given in Figure
6,1. The inforro~tion network would thU5 begin with the primary
fuel and end with the consumers and oontain all the related
inform~tion on v~riou~ v~riables ~t the different intermedi~te
~tageS of the networK, such as transform~tion from priro~l:'Yto
secondary energy. generation in power st~tion8, grid Bub~t~tions.
distributiQn substations, distribution tl:'ansformers,,and consumers
of all oategories. The information on the v~riable8 for which a
proper d~ta base ~ill be required would include, tr~nsportation
(by rail, road, water), the allocation 01 the percen~age of total
energy for the power sector. pipe line transmission, refining, and
information on power pVmts , f'~el , ~rani';IDissionSY5tems, dem~nd,
distribution systemr;;and consumption P1!.ttern.

6,4 InformatioD requir",d to set np the data b.f!.tt

The oategories of teohnical, commerci~l and organiz~tional
information which are to be stored ,in th",prOPosed MIS unit a~
input dath are given in the following sub-i';ections,
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6,4, J, G",n"rat,ion fiYf't,.o:m

Elec"tricity generation being the basic component of this sector is

naturally a very vital aspect to be considered in any electricity

information network. The re levant information are installed
capacity. including details of capacity added every yea,' of the

planning horizon, fuel-mix including their calorific values, the

number of identical un! te: and for each unit minimum operating

level in MWe,heat rate at different levels of load, admissible

overload as percentage of full load, allowable spinning reserve,

maintenance scheduling requirements in days per year, fuel cost,

non-fuel ol?en,tion and maintenance co>:st, date of commi>:s>:sioningof

units, expected economic lives of the units, estimated capital

investment, reliability criteria ,~mch as availability, forced

outage rates, etc. should be included. These information shall be

collected from the Design, Systems Planning Division and the

Generating stations and shall be used for taking decisions on

generation planning, >:suchas development of a least cost expansion

plan and determining their loading orders,

6,4,7, Tran~rol~alQn system

Inforroat.ion OJltlle ex1<:t.!ng interconnected systems and committed,

planned expansions including their main charac"teristics, for

example: voltage (KV), length of tl'ansmiseh'n linee (Kro) and
thermal limit (MVA)are considered important. Thie would be used

for the further development of transmiseion network and the

allocation of transmission and distribution to respective rural

('Inc'urb('ln ('Ire;;'B,FeC"N'dson $chedl,led tlnd \lnscheduled IN'",e,;;, and

transmieeion 10il,;;e,;; are deemed u,;;",f"l in future de:::ign::: of the

transmj;:wh'n lines, their power ratjngs, in particular during,
assessment of reliability of the transmission network.



•

6,4,3 ProJectiQrl of Demand ~))d Deffi!lDd Management

The forecasting of eleQt~lc~l demand is one of th~ moet important
components c>f genel:'tlting system analysii'!. The forecast must

typioally be m&de for pop~r, en~r~y and lo~d v~ri~tion for time
periods wit.hin I;.y,-,ar, f:uch ar-; a month or .~ "e.';\130n,for all the

years of the plan~ing period, The unQe~t.~inty ~~50ciated wlt.h
projection of demand i~ that the fQr~c~et m~y be too away (high or
lQwl from reality, Low e~timate WQuid reeult, in a gen~rating
l3y5tem wit,h low r""lill.bilityand inability to ,.;",r-v~"'.portion of
the demand Nld ')v<,:reE;t,imatiQuwould res,~lt in ".lxce6S generating

equipment imposing incremental costs on the system. Future
cap~city addition will also be decided b~Bed o~ thi~ projection of
demand, One re~eeming feature of demand projection is the
I;lnalyticalmethods ur-;edfor the p'H'P05e aXJQ.the data ~'eq'-\iredfor
the fH'\~Je.Thi~ would require inp'~tt:from all end-users' sec~.ore
and matching projections of growth. The tl;ls~is rendered difficult
in cl;lse of the country because part of the existing demand is
constrained by the supply situation and abr-;ence of mathematical
models for projeoting growths in other seotors. Therefore, these
set of information have to be made reliable in order to get
realistic projection of demand. The economic performanoe of the
system will also depend on the success of demand management. For
example. if tt,e loa.d duration c'u've ll'!!.<Y be fla'ttened by
introd'~cir.g differential ta,l'iffs,t,hen it,become easier to meet
t,hepeak demand by having a lower ret:erve margin for the eystem,

Dem~Dd management is very import~nt because of the possibilit,y of
lo.~d 5t,e(l.dirU1:and its relati()ne!'lip"lith generat,ion availability,
The CirCq~H',t'3'.rjCe6~ffectinll:ll:enerbti,)n.~.,!••.•.il"'.t)ili1;ywill include
weather cODditione, locatione of stationF. in C~8e of hydro
elect,ric plante, eetimbte of iDdigenoue rer-;ources avail'3'ble for
future electricity production, definition of alternative imported
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sources of energy, amount of import and export of power
the East West inter-connector, setting UP of differential
peak load reql).iro;m'mt.

fi, 4,4 Fq",l InfortrJ"t,j on

through
tariff,

Relevant data in thi13 context would be indigenous fO$sil f\\e18
spc:cifying aJ paet and Pl'ojected fuel consumption, b) current
and projected costs of fuel delivered, cJ policy regarding fuel
use fOl' power Pl'oduotion such as en\'ironmental considerations,
strategies and p"li01es ,'n end us'.' of fuels for different
purposes, Data on imported fossil fuels specifying past and
projected import of fuels for power production, transportation and
delivery cost shall also be includo;d, These data shall be obtained
from generating stations, Systems Planning Division and aleo from
external organizations like BPC, BOGMC and Planning Commieeion,
The development of the ideal fuel-mix for the electricity sector
would emmre more efficient and reduction of wastage. It would
also help to create an idea about the future fuel-mix strategy.
Another aspect of fuel data is to incorporate the governmental
strategies on fuel security, reduction of dependence on import and
risk associated with availability and price of such fuels,

6,4,5, System Loft;'!Infol'matJQn

It is o1.'s'O"l'vedth."It the system loss is quite high. Thie ie
d",trimental to the system cost and hampere planning. Even the
financing institutions tag their funding commitmente with the need
to reduce it to an acceptabl~ level. Another aspect of system loss
in ~o fal"af'decif'ion making i~ concerned is the man. ina1 cost of
reducing evetem loss, Many variables are needed in determining
such marginal costs. These could include, among others,
information like system losses on a yearly basie including both
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technical losses

auxiliarJ.' pl!mt
euch as transmission, rlist,ribution,

losses and non-technical losses

tampering, unauthcriz~d connections,

power r:tation

sw~h reading

etc. These
information shall be obtained from the generation, transmission

and distribution departments of th~ BPDB,and shall be used for

.'nalyzing the cF.tusesof s'-'ch losses with a vie? to minimizing them
and consequen~ly get a more efficient electricity system.

6 4 6 Background jnf'"rml;ltJoD

As stated

development
earlier, electricity sector il3 very

cannot be affected in 113olation from
complex and its

the other sectors

,,
t

of the national economy. Such data would include, am,'ng ot.herB,

past and projected population growth, past and projected GNP,

available national energy l'eSOl.ll'CeBBuch as fossil fl.lel, uranium,

hydroelectricity, renewal'leB etc" past and projected total energy

consumption broken down by sectors like industrial, comm",rcial,

domestic, organizational structure of the power sector, These data

shall be obtained from the Planning Commission, the relevant

ministl' ie5. The'!e information are n,'t directly electrici ty

related, but are of vital importance in any strategic planning and

development actjvities such as, projection plannin~, electricity
economy linkage, etc.

6 4 7 COOlOlel'!'laL.lllf.QrmM..i2n

These category of infol'math'n wi11 include data on differentia]

tariffs, power market data like energy sales, meter reading data,

consumer information cards, unallocateQ payments, disconnection

and termination notices, revenue data s(lch as monthly and yearly
billing, monthly and yearly revenue collection, and ac:connting

statements. These information shall be tH;eful for improved
commercial operation of the s~'sten),
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6,4 8 Hm!ll2IIRe8QUrCef.!IrW.J::l!\At.i!m

Thie; \olould incl'Jde inform.5tion such as availability of m.5n!"0l1er,

functions, duties '-md r~BPorH';ibilities including responsibilit.ieB

for transmission, dist.ribution, power plants. administ.rat.ion,

aooounts and others, These shall be taken int.o account while

developing the MIS organization and during t.he planning prooess,

Suoh d".t.:ll'o>o\).lda180 be linked with the state polioy on gradu.",l

inorease in looal participation in implementation of projeots, R &
D, humarlreeourcee development, eto, The need for hl)llJJHIree;ouroes

development cannot be overemphasized in view of its importance in

increasing local participation at. all phases of development of the

Bector,

6 5 Set liP of the propoeed QUanilla.t1Qn

The pl;;lce of the proposed MIS organi3ation,the Electricity MIS

Unit (EMISU) in the existing organi3ational structure of the power

5ector of t.lle countn' i5 shown in Figure 6.2. The proposed

information fhw path;,; sre slso shown 'in the Figure. It would

receive electricity relsted informstion from the operstional

levels Buch as generating stations, tran;,;miseion and distribution

sub-;!tstions, 10;;lddi~.p{\tch center etc, The multi-dimensional flow

of informi1.tIon could be complex and may involve many agenOieB. An

example of this is gIven in Figure 6.3, which shows the envisaged

information linkage between the proposed EMISHand the SY5tems

Planning Division of the BPDB.Similar linkages would be required

for other' components of EMISU. It would receive feedback

information from th~ higher management levelB of BPDB, from the

related Minil"t.l'Y, PJallnillg Commission. and alBo from out Bide
agencies ,Urectly related to the Beetor B1Jch ;;16 Bural

Electrification Board (REEl.It is also proPoBed th;;lt related

information from U5erS in publ.ic and private sectors be received
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by this proposed MIS. The organization ie to compile and classify

the data according to the data prism mentioned earlier, for easy

storage, suitable accessibility keeping in mind the needs of

various categories of the information users, and differing

inforll'l.5.tion need" of various UBers. The inforlM,tion received is

therefore, to be divided into two broad categories, namely the

present and the future data. The s"torage p;;:~'iod of these data

would be, deterll'l:!,nedaccol:'d1ng to the relat1'!e import.5.nce of tlle

information and its possible use, that is whether the stored

information is of short term, medium term or long term influence.

Typically, short term data could be sV)r",d for 1-2 years, the

medium term data for 3-5 yearB and the long term data for 6-10

years, Examples of Bhort term data are the operational information

like gew"ration, transmio'lsion, ~mpply schedt.\le, etc" lftedium term

data consists of load survey, demand management data. et8., while

the long term data would 80nsist of information related to

proje8tion and planning, like demand proje8tion, fuel-mix, growth

of the F-e8tor, etc.

6 6 F,mctipns of the proposed MIS org;mlzatjon

The proposed MIS organi~ation shall integrate the three main

Illanagelllent llub-,n'e:tems, namely planning, coutrc>lling and
operating. The basic flow of infc>rmation for the operCltion of the

integrated SY5tem is shown in Figure 6.4. The planning llYfltemwill

reoeive as input the objectives from which the output will be the

management plan. These plans shall in turn provide input to the

operating system which will utilize them in an attempt to achieve

the implementation of the plan. InfOl;'mation concerning the

pel;'fOl'mance of the plan is the basic output of the oper1'lting

system and shall in t'.lrn act aB input to the control SYlltem.

Feedbacl: on performance e:hall be obtained to the control system

which monitol;'s the operating system, as well as to the planning
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system, D~ci~ions are to be ffiad~to make neceseary ch~ngee and to
correct deviations based on these feedbacKs. The concept of how
the MIS uni~ will operate in the context of the total system in
BPDB is presented in Figure 6.5. The planning information and data
for the specific system shall provide inputs that are transformed
by suitable proce55ing into an ",-'tP'.\twhose objective is "to
provide the necessary information to the relevant leve18 of
lrJanagement"The top lr,ana.gernentshall req'Hre the strategic plan
which is specific in nature . The strategic plan shall be based on
the long term goals, The development which shall focus on growth
through internal or external expansion shall be of use to the mid
level management, The operations plan ehall be required by the
operational level management personnel and will include immediate
goals linking the fUlictlon!llplans with project planl3. If the
results being obt8ined in th~ eyetem do not conform to the
required st~nd!lrdl3then improvements i3hallbe 8~gge5ted by the top
m.~n.~.gement.

6 1 Adyantages frOIDthe D~sed Organjzation

The baBis of having !I central MIS organization within the
electricity sector i5 to create a proper and adequately 5tructured
databaee. Direct and indirect benefits expected frOIDthe proPQBed
MIS are ;among others. as follow8'

a. Helping achieve a reliable information network so that these
information can be effectivelY and timely used for
preparation of periodic reports, Bhort range and long range
planning responding to Bpecial analysis reqUeBts,
preparation of realistic forecasts.

I b. Reduction in the number of Beparate computer programmes to
be written and corresponding saving in time for Pl'OCe5Bing.

•
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Fig,6.S. Concept of operation of the systems approach
and management hieorchy of the proposed MIS
organiiation
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S~vings in s~orage space. The information etqred once
be easily ~ccessible when needed to all the possible

would
data

users for access to the pertinent information, since once
information is entered into ~he system it becomes available
to all authorized users.

d. Increa"le in inter-departmental and inter-agency cooperation
and optimization of project schedules,

Reali"ltic projections of demand in keeping
requirements of the Uf'lers.

with the

f, Establishment of infrastructural requirements, and
formulation of policies on development of the power sector,
including evolution of least cost generation plans,

g. Evaluation of requirements -ofresources like manpower,
fue1 and funds,

h, Formulation of realistic pricing and tariff policies.

1. Improvements in the financial situation of the sector and its
economic performance.

j. Identifying reasons of system loss and formulation of action
programmes and policies for its reduction.

k. Improvement in load management of the system.

1, Improvements in quality of service through euh$ucement of
system reliability,
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6 3 DiBady~nt~g~B of the proposed Qrp~n1z~tjQn

The major disadvantages of the proposed organi~ation wo~ld inolude
the time required and finanoial inputs involved in oreating the
assooiated infrastruoture and the recurring costs of resultant
additional manpower and its operation. AnQ~her concern would be to
proteot the BYB~e~ against unauthori~ed access,

However, these dieadvantagee are expected to be out weighed by the
direot and indireot benefits discussed earlier. In the long run
the incremental oosts would prove to be justifiable.
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CHAPTER 7

CONCLUSION AND RECOMMENDATIONS

7,1 r:"'n<"'11Jr;iQYI6

7,1 1 Pl'opr,sed ElectrJe''!;v 111:0> l1njt rENIS!J)

Electrici ty sector of the country h~8 been chosen aB the field to

apply the MIS considering that it has been the fa8te6t growing

sector of the economy, A sizable pOl:'tion of the public sector

investment in energy i8 being made in thiB ;::ect.c'r. Thel:'efol:'e, the

objectives of the meeting the demand for electl:'ical powel:'at the

minimum cost and the maximumefficiency is sought to be given

priority. As 5uch the basic purpOBe of the current work has been

to provide for a management structul:'e of a system for the

electricity sector of the country by pl:'oposing the establishment

of an MISorgani~ation. Since electl:'icity sector is expected to be

in the domain of the public sector and in particular of the

Bangladesh Power Development Board, this organization has been

envisaged to be established within it~ existing ~et-up. Pl:'ovi~ions

ha\'e been made to inGQrporate adequate SCQJ;les for exchange of

I information and data among the vari0'.m entities ilwolved in

II val:'ioue et.age8 of the sector, It ie expected to facilitate better

strategic planning and policy decisiQn making for the sector and

help to mal:e it more efficient and compatible with the development
needs cof the country,

EstabliBhment of such an organisation iB intenc1ed t.o provide the
following benefits'

,
I'
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Incre~se in data ?rocessing, h~rneFJsing and storage
cap~bility by better usage of COI(Jp'xterBoftware .:;\10hardware
and facilitating data usage by Bharing them ~mong the
relevant users,

b. Improvement in quality of information for use by
managerial decision makers.

the

Planning and policy decision making involve the development and
;;;election from alt,ernatives, the course of action to <:Ichieve the
de;;;iredobjectives in the best possible manner, in time <:Indat the
least cost. The proposed MIS organization may be expected to meet
Bueh goa18 and requirements. A ey,;:t",mapproach has been conllidet'ed
BO that decisions on the basis of Bnap shot ideas and intuitiVe
guess is t'epl~ced by a methodic<:Iland analytical approach and- eo
that the deciBion process is institutionalized involving entities
at each stage of the related activities.

Certain constnlints may act as limiting factors in the
implementation of the proposed MIS. The;;;emay be, among others,
financing, hardwares, softwareB, personnel, compatibility in
structurc-8 ,'f other ineti tll.tions and inter-enti ty re lation,
Following conditions are deemed important in implementation and
subsequent operation of ~he organization

Identifying tasks
acquiring and
development,
identifict;ltioll,
and infol'mation,

required for implement<:ltionof MIS such as,
installation of facilities, manpower

acquisition of required softwares;
collection, validation and stort;lge of data

b. Establishing interft;lcesamong various tasks of the MIS.



c. Op~radation of data, review of data and overall evaluation of
the HIS,

d. Establishment of linkagee with outside organization with
respect to MIS requiremente.

7.1,2 F,:ICtorBto be-cOll:!'ideredfor EMIS!J

Special considerations in the MIS are suggested to be attached to
the following pointe:

ResoHr"e development

CharacteriBtice of the resource such as,
<,;upply, location, qu::o.Uty, etc.. demand
sectorial allocations, etc.

Inyestment decisions

reserve and
in fuels and

yearly
their

,

•,

Estimated investment profilee, internal resources required and its
availability, external financing and terms and conditione
pertaining thereto, implications of such financing on policy of
the government,

Pricjng pol jcy

Tariff of electricity with particular reference to its impact on
technical and economic performances of the Syetem, equitable
dietribution of wealth, b::o.lancedgrowth of all areas of the
country, especially gradual reduction of of the differences
between the rural and urban location and among geog~aphical a~eae"
~eneration of internal revenue and enhancement of capabilitiee, of
self financing.
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,
1

Conservation policy

Conservation of energy with a view to maximi~ing benefitB from the
national expenditure in this sector,

E & D ;,;t,nteIlY

A strategy on R&D in the seotor may be oonsidered essential with
a view to gradually increasing local participation in
implementation of various projeots, in developing manpower for
effecting such a strategy and in selecting technologieB which are
oompatible with the looal socia-economic conditions.

Strategy on Fuel-mix

A long term fuel-mix for the sector should be evolved so that the
dependence on import oan be reduced and for providing suffioient
fuel security in event of any external event or in case of
possible natural calamities and disasters.

7 ,1 ,3 Genera 1 Conc )!If'.ionOn KMI SlJ

Rleotricity is only a part of the overall energy seotor of the
oountry. The int,erdepend~nces of energy and electricity on one
side and the energy and other sectors on the other may be
considered as a key element in formulating policies on national
development. The proposed MIS structure for the electricity sector
is expected to provide a sound basis for making related decisions
~nd incorporates waye and means to link this sector with different
categories of enQ-'.1Berfland also sources of slJ.pply of primary
f\lels,
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7 <: Recommendations for futiJrework

a. A total MIS package be developed and implemented for the
electricity secto~. In this re~pect the limitations as
identified in the context may be coneidered.

b. Based on the principle presenteo in the work a MIS could be
developed for the entire energy sector, and in that event the
propoeed MIS could form a part of it or could play a
eupplementary and complimentary role. It may be noted that
mOAt of the reQ';\irement,6of 6uch a MIS are akin to those
considered in the present case and some of the analytical
methods could also be similar. Endeavours may be made to
develop l'mcha MIS in future.
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