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BnCKGBOUNn .

Bangladesh i s  a densely populated country with an estimated 

SCO persons l iv in g  per square kilometer as of 1979. The country 

i s  one among the le a s t  developed countries of the world having 

to do a great deal to improve the standard of l iv in g  of i t s  

populace*, Only about 3^ o f  i t s  population i s  d irect ly  benefited  

with e leo tr ic  l igh t  and power in their homes at present.

The country had a tota l peak demand of nearly 500 MW of  

e le c t r ic  power (September, 19CC) with a total in s ta l led  capacity 

of 83G MW. I t  has got two iso lated  grids separated by 3rahnaputra- 

Jamuna-Meghna r iver  system. These grids  would be soon integrated  

by the construction o f a „0 miles long r iver  crossing 230 KV 

transmission l ink . The country has highest transmission voltage 

o f 132 KV at present. Other voltage le v e ls  are 56 KV, 33KV, l i  KV 

and 40C Volts.

Bangladesh power Development Board (BFD5) i s  responsible  

for development and operation of generation, transmission and 

d istr ibution  of e lec tr ic  power in the country. So long BFDB was 

so le ly  responsible for a l l  these, but recently a seperate Board 

has been established viz Rural E le c t r i f ic a t io n  Board (RE3) with 

the respon s ib i l ity  of development of d istr ibution  system and 

e le c t r ic  co-operative in the ru ra l areas.
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Out of total capacity, hydro e le c t r ic  generation accounts 

for only 80 Min. There i s  no mini hydro in s ta l la t io n  in the country 

at the oornent.

THE LkND.

Geographically the country i s  situated in the northern 

hemisphere and l i e s  between 21° and to ?.2° n^rth la tt itude  and 

08°S and 92°5 longitude with about 5i>,SCC square u i le s  i . e .

143,953 square kilometers o f gross area. Most o f i t s  part i s  a 

f l a t  te rra in  formed o f deltaic  basin o f the eighty Ganges and 

Brahmaputra r iv e rs  and their innumerable d is t r ibu ta r ie s  and 

tr ibu ta r ie s  ( F i g . - I ) .  However, a small area to the East-south­

east i s  undulacea where h i l l  ranges of Burma and India found 

their descer.umg slopes to the p la in s . G e c p o l it ic a i ly , i t  

borders India on the west, north, ncrth-east; 3urraa on the south­

east. 3ay of Bengal i s  situated to the south cf Bangladesh.

Formed of a l lu v ia l  deposits o f 'the mighty r iv e rs ,  i t  i s  

a f l a t  p la in  in  most part, Topegraphy from northern Fart dedlines  

from a high 85 M to Sea leve l in the southern parts within 

40u KM, a slope of about 1 in 47CC (F ig  -  I I ) .

The land is  very f e r t i l e  and extraction industry i s  . t i l l  

the major contributor to the country's G.N.F. Out of total land 

65X i s  used for cu lt ivation , lS)k holds forest area and iC)c i s  

covered by the huge network of r iv e rs ,  streams and swamps. 

Traditional cu ltivation  i s  s t i l l  carried out depending cn nature
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in  major part . 3n a l l  to large scale ir r ig a t io n  and drainage 

f a c i l i t i e s  have been b u i l t  in  some area to the extent of about 

10,: o f  to ta l cu ltivable  land. More e f fo r t  i s  being put towards 

this to meet grain shortage which s t i l l  continues Q 1 -2 m illion  

tons annually.

The problem with land i s  that i t  i s  toe meagre fo r  about 

OS m illion  human beings to meet their need for cerea ls , timber, 

pasture and housing.

CLj-Ii.-TZ

The Climate of Bangladesh is  of th- tropical monsoon 

variety . The monsoon season extends June through September / 

October, during which QC% or more of annual r a in fa l l  occurs. 

Storms are sometime of several days' duration and of low 

in tensity  but steady. Maximum temperature may reach upto 35° 

Celsius with high humidity ranging from SC to SG per cent during 

this period.

The dry months are November through May. During th is  

period a short l ived  winter from December to January brings a 

pleasant cool weather. Lowest temperatures recorded are 4° to 

5° co lsius  and da ily  average i s  about 17C to 2 i° Celsius during 

Decemcer and Ja..aary.

The highest temperature also occurs during the dry period  

between March and May. Highest temperature exceeding 43° Celsius  

has c.jn  recorded. Lcwest humidity of the ye r occurs during 

March and April and lowest recorded h*s bee-, boio;; 40 %.



Violent thunder-storm occurs during Apri 1-Kay. .-.bout 15-20:4 

m in  f a l l  occurs during the period. Most c f v;'r.ich cccurs in  April 

and Kay.

finds are low throughout the year in the country, but some­

what stronger near the coast. The exceptions are h igh-ve locity  

"nor'westers” and the monsoon Cyclones in  the month of October. 

High winds of 75 miles per hour are experienced every year during 

such events.

ih.X nljXj .

There i s  a marked variat ion  in the in tensity  c f  r a in fa l l .

I t  ranges from about 50 inches ir. the extreme '.Vest-central part 

to 200 inches (508 cm) along the north-eastern border.

Rain fa ll in  the te rr ito ry  c f Bangladesh accounts for a 

runoff of about 100 m illion a c re - f t .  o f water. Records of ra in fa l l  

are availab le  from 1902 " ‘i th missing records from 19lx to 1932 

except for the d is t r ic t  of Sylhet in the r.crth eastern Fart. These 

data are collected both by Meteorological Department and Water 

Development Board. The isohyetal map of annual r a in fa l l  using 

long term averages would 'hew the d istr ibution  c f  intensity  in 

the country (F ig  -  I I I ) .

SURJ..CE jf»T£R rtND RIVER SYSTEM.

The la rge  r iv e rs  constitute the main surface cranr.age 

system of Bangladesh. The Ganges-pacma, the Srahmaputra-Jamuna 

and tne Keghna. «.lthcuga these rivers  carry -a tremendous -amount





o f discharge but have small gradient in tho territo ry  c f Bangladesh 

before meeting the Bay of Bengal. The average discharge of these 

r ive r„  amounts tc H70 million a c re - f t .  of which 1C70 million comes 

from out side the country.

There are a few r iv e rs  which originate completely in side 

the country and empty in to the Bay c f Bengal. These are located  

in  the Chittagong and Chittagong H i l lt ra c t s .

k huge network of r iv e r  crisscrosses  the country, ^he 

r iv e r  regimes are undefined as cverbank fic.v even during normal 

f lood  i s  usual phenomenon. Besides 3 large and a few more medium 

sized r iv e rs  there art nearly one- hundred s ign ificant d is tr ibu ta ­

r ie s ,  trifcutaris and streams in the counary.

HYDRO ELECTRIC POTENTIAL.

Considering the- average run -o ff  and topography (avge.

elevation 15 M above Sea l^ v e l )  ¿'here i s  " theoretical potential 
9

of about 52 x 10 Xwhr of hydro e lec t r ic  powc-i ;.er anus m  Bangla­

desh. However, only a fraction cf i t  can be harnessed because of  

f la tn ess  of land. So fa r  about 2.Z% o f  th is  has been developed, 

preliminary assessment i s  that another 1% i s  achievable ; t 

reasonable cost in conventional in s ta l la t io n s .  No survey has been 

made yet .as to how much can be -achieved through mini or micro 

hydro in sta l la t io n s .

Surface water development progr'mmcs have been carried out 

since ■. arly f i f t e e s .  The program..« mat- r i  alizod so far includes 

among some ir r ig a t io n  pro jects, a multi pur; on the
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Karnafuli Hiver in the South-eastern part : f the country.

Karnafu li Hydro e lectr ic  Station .

I t  has got a p -sur house srith CI I-.. in sta l lée  capacity ir. 

two un its . The third unit o f 5C H'.V capacity i s  under in s ta l la t io n  

and expected to go in to operation by June, 10G'. This i s  a ro lled  

earth f i l l  dan 43 M high above r ive r -bed . I t  has get a storage 

capacity of 4.35 million acre f t .  The Turbines are Kaplan type,

55000 horsa i ower each at rated head o f  2C.7 M.

The Karnafuli development has get a potential of about 

12C0 Mkwhr of which about 6CC Kkwhr has been sc fa r  u t i l iz e d .  '»Vith 

the 3rd unit added, i t  nay s t i l l  ju s t i fy  addition of another 100 

K'.V to u t i l iz e  about 9C/ of average potential energy out of 

impounded water. The river i s ,  of course, of flashy nature by virtue  

cf peculiar hydrology and lo t  of w -ter needs s p i l l in g  during July 

through September p a rt icu la r ly  during '.vet years. The dan can be 

further raised to increase the potential by about 15/.

Hydro rower potential at a few spec ific  snots.

k theorit ica l potential can be computed on a limited head 

et Hardinge bridge op Ganges-Fadma, Bahadurabad on Brahmaputra -  

Jamuna, Bhairab on Meghna r ive r  ( F i g - I ) .  On the basis of lowest 

mean flovv a total, approximately 2750 m illion Kwhr i s  computed 

1 3.66 to 6.1 M head. nverave flow would yield about 4 tc 5 times 

more. I t  i s  not p rac t ica lly  poss ib le , however, to harress that 

much. For example, the Brahmaputrn-Jamuna r ive r  has annual peak 

discharge of over 2 million cubic feet per second which the river
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bank cart net hold even under free flov' ocnuiticr.. Nr reservo ir  

can be bu i lt  to hold water without submerging the whole te rr ito ry .
I

Of course, some barrage can be bu i lt  for th^ purpose of i r r ig a t io n  

at the three locations indicated and e lectric  rower can be produced 

by using low head high discharge bulb-type turbines. Some o f them 

can be used just in the dam and some canal crop tubular or bulfc- 

turbines can be used very conveniently.

Brahmaputra B-rr.age.

A preliminary study of such development on Brahmaputra- 

Jaraunr. r ive r  at Bahadur."bad was made along with i r r ig a t io n  develop- |

cent, lock gate etc. The study indicate - about -IOC Mb of firm 

capacity obtainable wf th -I-CC Nos. 2.5 Mb bulb-type turbines along 

a 6.8 KM long dam, located in the spillway bey cav it ies  be]cw 

the weir slab {F ig .  IV) and another I d  Mb at the canal intake as 

"anal drop plant. Estimates cost ( 1962- prices ) was equivalent to 

USs730,000,000. The present cost would be at le a s t  3 tir.cs, i f  not 

more. This i s  a huge investment which Bangladesh can not afford  

•without external assistance. Simaxar constraint would prohibit any 

suck development on other two r ivers . r ‘>wever, development of the 

Ganges-Padma at Narcinge bridge has got a c t tcr prospect. But 

Bangladesh may leave these prospects for sum.-, future year to 

rea lize .  Other small r iv e rs ,  numerous tricut,aries anl d is t r ibu ta r ­

ie s  have got hydro potentia l, out no comprehensive survey has beer, 

made yet in the iern of a f e a s ib i l i t y  study except for tv.o. One of 

them i s  located in Chittagong K. ' '  Tracts and ary be taker, up for

implementation in che near future
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H i l l  Tracts on which two cans are planned, one located upstream in  

the h i l l s  and the ether downstream near the p la ins . The upper dam 

i s  b a s ic a l ly  a power dam where a mean head of -32 M. would be a v a i l -

team dam is  b a s ic a l ly  an ir r ig a t io n  barrage where some mini-hydro 

in s ta l la t io n  i s  contemplated. I t  i s  possib le tc in s t a l l  two 2.2 MS 

bulb-type turbines and generate about 1G.G Mkwhr firm energy from 

these. Bangladesh can embark an the b a r r i o  project even e a r l ie r  -

were Uoj 62 m illion fo r  the entire development of which the down­

stream power plant and ir r ig a t io n  system would cost about TJo* 19 

m illion at 1960 prices, „t current prices the development at down­

stream barrage would cost about 7 fold i . c .  US^iSo m illion. I t  i s  

estimated that power plant would account fa r  only about £.5>o of 

th is  cost. The small power may not ju s t i fy  the total investment 

but i t  may be worthwhile when i r r ig a t io n  and navigation are 

considered simultaneously.

Old 3rahmaputra Iro ject.

able and conventional Francis wheel may be e yeed. The dov;ns-

Low dam was conceived on the 03 d Brahmaoutra P.iver near

hymensingh Town. This r iver i s  a d istr ibutary  of the Brahmaputra-

Jamuna

which -iCfCOO KV» in sta lled  capacity in terms c f power was possible

Here also bulb-type turbines of ò.C could be anployoed

F e a s ib i l i ty  study was made but c. nsfcruccion could net bo triken >’p



as huge -.".cunt of cap ita l was involve! ( about i l3  m illion US 

Dollars  as per 1964 estim ate).

Teesta Barrage.

barrage fo r  i r r ig a t io n  i s  under construction an Tee sta 

River. Recently power generation p o s s ib i l i ty  by u t i l iz in g  Polar  

wheel turbine i s  being investigated tc harness some power from 

the barrage. The amount o f  power that can do generated i s  not yet 

confirmed.3amladesh Water Development Board i s  constructing the barrage

POTENTIAL VROH SfrULL RIVERS

A preliminary assessment of Matamuhari r iv e r  in Chittagong 

H il l  Tracts, Lungla, M aha sing, Menu in Sylh-.t, Mahan an da in Rajshahi, 

Mathabhanga in Kushtia and Nabaganga in  lessors indicate a potential 

of 552 million Kwhr of energy on average flow of these r ive rs .  There 

i s  ar.ple opportunity fo r  mini-hydro power development on these 

r ive rs  as v.ell as on other ravers in the country. However, unless 

these are taken up on the basis  of multipurpose development such as 

i r r ig a t io n  and power, optimum u t i l iz a t ion  of potentia l would not be 

possib le . In that cose a lternative  small scale mini-hydro approach 

ca.i be employee!. The f e a s ib i l i t y  s;udy which would V-- uncertaken 

soon may indicate the p o s s ib i l i t i e s .

THE 1 RESENT STATUS OF MIM-HYDRO DEVELOP Hd'.T I N 2.m-5GL«DEJ:-:

In view of present world c r i s i s  of f o s s i l  fuel as well as 

conservation of i t s  own re-sorces of n a tu r 'l  gar, Bangladesh i s  

seriously considering co tap V I  f  ft a si Vie nybre patent; ol by



u t i l i z in g  mini-hydro technoirgy. The country's energy demand i s  

growing. The present per capita generation including the industry* s 

inhcuse generation i s  only to tne order of 32 Kwhr. Therefore, scope 

for growth of e lec tr ic  prw=r demand i s  there -.;ith the allround  

economic a c t iv it ie s  which has been planned. Second Five Year Plan 

(1=81-85) estimates an energy demand of -»3‘.7 m illion Kwhr in the 

year 1SG4-G5 compared to ab-ut 24CC mkwhr in IS7S-8G. part of 

this coud.d be met out of mini-hydro generation. Country's f i r s t  one 

may be on the Teestc barrage pro ject.

There i s  a great p o s s ib i l i ty  : f  mini-hydro as well as micro­

hydro development in non-conventional plants ana i t s  appropriate  

use- in the rura l areas fo r  pumping ir r ig a t io n  v;ater, running 

husking m il ls ,  cottage industries on.', l igh t in g  the homestead in  

Banglade sh.

„ction Under way.

„ comprehensive stud, i s  being taken up to assess the 

potentia l and to establish the technical o.nd economic f e a s ib i l i t y  

o f . developing small hydro power f a c i l i t y  on the numerous r ive rs  an 

the country.

Immediate plan to incorporate power generation f a c i l i t y  in  

Teesta Barrage i r o je c t  has coc-n in it ia ted  !y  the- Power Development 

Board. „ Belgium firm («CTC, Brussels) i s  studying the prospect.

Io la r  wheel turbine generator may be used on this case in which 

this p a rt icu la r  company has expertise. Tolar wheel concept u t i l iz e s  

the tubular turbine whore poles are mounted on the tip of the blades.
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The p re l in in 'ry  ir.formr'tion received sc far  ir.dic-r.te that e- such 

nachincs each 2 MS capacity cm  be in sta l led  on the ccnol head of 

Teesta Barrage. I t  i s  also lea rn t  that the m in  barrage cm  not be 

used -as the head availab le  i s  le s s  than a meters. The formal report  

i s  s t i l l  awaited and a decision would be t:.;-.sn as sjoh as i t  i s  

rocoivs'. *

The n.anufacturing c a p a b i l i t ie s  in Bangladesh can produce 

runner and shafts of simple machines e a s i ly .  B i la te ra l  cooperation 

in  th is respe .t  would be very helpful me v.elcome, p a rt icu la r ly  on 

technology side. Bangladesh i s  keenly interested in the technology 

and locking seriously  to i t .  :.7i th th is  end in mind recently a batch 

of engineers was sent tc China tc study the mini-hydro development. 

Their experience would be u t i l iz e d .  r;'e also in  tend tc send people 

to Ind ia , rh i l ip in e  and Nepal to benefit from their experience alsc .

TECHNICAL IkOBLEHS.

I f  the country were net a f l a t  one rnc monsoon flood were 

not there simple weirs could be constructed on the snail streams 

or r iv e rs  -and bulb-turbines or other kinds of wheels could be driven  

as a runoff-the r iv e r  ta s is .  Overtank flooding i s  a factor that 

tends to render the construction costly  and makes the in s ta l la t io n  

unsafe, «bout 6 to 10 M f o i l  in water leve l  and dro- of flow to 

one-twentith compared to rr.ons- on takes place in dry season.

ra in fa l l

tc th-. 

T u S  »Гv Tic

oreover, the need far i r r ig a t io n  i s  ir. dry months when 

i s  very low. Therefore, i f  the water i s  impounded only 

xt.n t  of bank hei • ht and low in flow cr.ntinues, simultone- 

r 't io r .  of e le c t r ic ity  and some pump i r r ig a to cn from.



downstream i s  possib le . (o k e t c h - l ) . It  is  ;„v iou3 that or. optimum 

balance must be struck before any physic:.! construction i s  taken up. 

On tile other hand, foundation conditions arc a.t cn account of

nluvi.nl so i l  <— _ any hydraulic structureth; a has to be b u i lt  needs 

core attention and investment. I t  i s  therc-fcre, important to 

consider a l l  the constraints, p o ss ib i l ity  as -r.c xrerieace of other 

nation in  these respects to kc---p the financia l involvement mininun.

The cheapest development i s  - f  course des irab le , Bangladesh 

i s  out a snalj country, grid ra rer  car. be availab le  any where

with minimuQ investment. I f  some- aa r r i . - . l  benefit i s  not attainable

then the only merit the mini cr miert-hy r. . .a id  deserve i s  in

the- conservation of fo s s i l  fu e l .  This i s alto v.crth cor.siiering.

w  *j..± *  UN

Bangladesh lower Development ^onrd aculd be planning these 

m  the in i t i a l  stare of c-.nce_.ti--a ~r. ' ini t i  a l l  the ¿cherries. For 

convor.tiui multipurpose barrage Bar.gla'.ash .. t^r Development Board 

would be involved in most cf the- c-sc-s. kur-JL e le c t r i f ic a t io n  Board 

can o: erate the mini and micro-hydro p lants. The Boards being under 

one ministry i . e .  Ministry cf ¿ewer, ...-.tor Resources and Flood 

Control, coordination would • • •
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Bangladesh, has got a large potential ir. the flowing water 

but vary snail amount of this has been hr messed. Large scale 

development, such as an 5rah.a-7utra-Jrr.una or Gsn.ros -i  adma would 

be very costly , and w i l l  take c as iderabiv. tirtv. to implement. 

There i s  however, la rge  scope fa r  mini tc micrc-hydrc develcpnent 

provided the technology suits the peculiar situation or 

appropriate 1jchnology i s  adopter to scat the canditicn. Even a 

fraction of one percent o f  gross get ra t io !  ' f  z?. b i l l io n  Ewhr 

means a substantial achievement.

REFERENCES : -

1. Master i-lan by I2CG,

2. Bangladesh Energy study 117C

3. The Second Five year pie.n ( lo ve r  Sectcr ),  Govt, of 
Peop le 's  Republic of Bangladesh.

*
%




