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BACKGROUNT |

Jangladesh is a densely populated country with an estimated
5C0 persons living per square kilometer as of 1373. The couatry
is oﬂe among the least developod countries of the world having
to do a great deal to improve the standard of living of its
populacey, Only about 3£ of its poprlation is directly benefited

with eleogtric l:ght and power in their homes a2t present.

The country had a total pezk demané of nearly 500 MW of
electric power (September, 13CC) with a2 total installed cagpacity
of 838 Mv, It has got two isolatec grids separzted by Brahmaputra-
Jamuna-Meghna river system. These grids would be soon integratzd
ty the construction of 2 .0 miles long river crossing 230 KV
transmission lirk, The courtry has higrest transmission voltage
of 132 KV at present, Other voltage levels are §6 KV, 33KV, 11 KV

and 40C Volts.

Bangladesh Powsr Development 3oard (BFD3) is responsible
for céevelopment and operation of generation, transmission and
distribution »f electric pcwer in the country. So long BEDB was
solely responsible for 211 these, tut recently 2 seperzte Board
has be2n established viz Rurel Electrification Board (RE3) with
the responsibility of development of distributicn syster and

eiectric co-operative in the rural areas,
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Out of total capacity, hydro eleciric generztion accounts
for only 80 M#., There iz no mini hyidro inst:llaticn iz the courtry

at the moment.

THE La:ND.

Geographically the ccuntry is situcted in the northern
hemisphere and lies between 21° and to 23° nertk lattitude and
28°z énd 92°% longitude with about 55,6CC square niles i.e,
143,953 square kilometers of gross arez, Most of its part is a
flat terrain Tormed of deltaic basin of the =mighty Ganges and
3rahmaputra rivers aud their inrumeratle dictributaries and
tributaries (Fig,-I). However, 2o smz2ll 2rea to the East-south-
east is undulaced whnere hill r-nzes of 2Zurmc znd Inéin found
their desceruing slcpes to the plzins. Gecpoliticzlly, it
ovorders Indiz on the west, north, ncrth-ecst; 3Burma on the south-

enst, B2y of Benzal is situzted to the south <0 3angl ziesh,

Formed of =zlluvizal depczits of ‘the mighty rivers, it is
2 flat plain in most part, Topegrcphy from Horthern Part dedlines
from 2 high 85 M to Sea level in the southern parts within

40v KM, a slope of about i in 47C7 (Fig - Ii).

The land is very fertile znd extrcction incustry is . *ill
the m2jor contributor to the country's C.V.F. Out of totzl land
£54 1s used for cultivation, 134 holds forest 2rez and 1) is
covered by the huge network of rivers, strerms and swamps.

Traditional cultivation is still c-rried out depending cn nature
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in major part. 3mall to large scole irrig-tica and drzinage
facilities have been built in some arezx to the extent of zbeout
12,0 of totzl cultivzble land, More eficrt is bteing put towards
this to meet grzin shortzge which siill cuntinues 2 1-2 million

tons 2nnually.

The problem with lznd is thzt it is toc meagre for about
38 million human beings tc meet their nezc for cereals, timber,

pasture and housang.

cLii..TE

The Climate of 3cngladzssh is of th: tropical monscon
vzriety. The monsocon s¢ascn 2xtends June tiorougi Sevtember /
Cctober, during which 3% or more of zrnurl rzipfzll occurs,
Storms are scnetime of severz2l d=zys' durztion and of low
intensity but steady. Meximum temperature w:y reach ugpto 35°

~

celsius with high humidity rcnging from 22 tc 2G per cent during

L]

this period.

The dry months are November through Mcy. During this
period a short lived winter from December to Jznuary bdrings a
pleasent cool weather, Lowest temperzatures recordeé are 4° to
c c !

§” cclsius and d2ily avernge 1s ztcut {7 to 217 celsius during

vecernicer and Ja.aiary,

The highest tempercture 2ls0 occurs <uring the dry period
. . P s . 0 )
petwe:n March and May., dighest tuigperature esxcecdirg 43 celsius
has coen recorded, Lewest humicdity of thc ye r occurs durin

Mareh 2nd April ond lowest recorded hrz boew tolow <0 4.
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Viclent thunder-storm cccurs during a

roinfall cccurs guring the pericd, Mest ¢f wrnich cceurs ire april

1Y

né May.

winds are low throughout the yecr in the country, but some-
what stronger near the coast. The excepticns are high-velocity
"nor'wzesters" and the monscon Cyclomes in the month of Ge.ober.
Highk winds of 75 miles per hour are experienced every yeir during

such events.,

RaISEsLL,

There is a marked variaticn in the intensity c¢i rainfell.
It ranges from zbout 30 inches irn the extreme Jest-centrsl part
to 200 inches (508 cm} zlong the nertheexst:irn border,

c¢f Zanglodesh accounts for a

ul

Rzinf~"1 in the territery
rure £f of about 100 wmillic: acre-ft, of water., Reccrés of rainfall
zzre avnilable frem 1902 "th sissing recorics Irom 191: to 1632
except for the district of Sylhet in the north ezsterm Tart, These
data =2re collected both ty Meteorclogicel Department condd Water
Development Board, The isohyetazl mep of annuel rainfall using
long term averages would -heow the distritution ¢f intensity in

tha csuntry (Fig - III).

SURF..CL WnTZIR AND RIVER SYSTIYV,

The large rivers cinstitute the mzin surface droincge

m
<
(.

syetem of Bangladesh, The Ganges-Fadmz, the Brahmaputra-Jamuna

-

2nd tne ¥eghnz, althcuga th
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czrry = tremend-us amount
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of Jdischarge tut hzve small gracdisznt in whs tirritory cf Lzngl-desh
pefore meeting the Bzy of 3engzl. The zaverzgsc 2ischarse Si these

rivery: zmounts tc 1170 uiliion acre-ft, of which 1070 miliion comes

frcm osut side the courntry.

There are 2 fex rivers which ¢

e/

igirate completely in side

the -ountry and empty in tc the Zzy of 3eng:zl. Thesc zre loczted

in the Chittageong and Chittageng Hilltractsz,

A nuge network of river crisscrcsses the ~ountry

river regimes czre undefined zs cverbznk {flcw even during norcal

)]

flood is usual pr=enomenca. 2esidez 2 larg

<

few more medium

[$]

ané

1

sizced rivers there are nearly one hunircl significant 2istributa-~

ries, tributaris and streams ir the ciuncry.

#YDRO ELECTRIC ®OTENTIAL.

Considering the zver: 3z run-off zndé tcpography (avge.
elevation 15 M abeove Sez l-vel), ghere 1s o thecretical potential
- - 9 . S . A ’
of abgut 52 x 30 Kwhr cof nydro electric powe:r .<r anum in 3anglz-~
desh, ilowever, only a froction ¢f it c2n de harnessed becevse of
flztness of land, So far =2bout 2.3% cf this has been developed.
Prelimin:sry a2ssessment ic thaot -ncther 14 is achievakble ot
reasonadle cost in conventisonal inszt-Il-tions, No survzy has been

made yzt ns to how much can te 2cnieved threugh mini or micre

hydro installaticns.
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Surface water develcrment rrocr-mmes nc

since .~ rlyv fiftees, The pregriu.e mot-rilized so far
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among scm> irrigation projects, 2 muit % cn the




Karnafuli Fiver ia the South-esstern part :f the country,

Karnafuli Hyéro electric 3tation.

It has got 2 p wer 2cuse with 2 . Lnstalled capocity in

two units., The third unit cf 3¢ Mw ccpacity is under installaticn

.
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and expscted to g0 in to osgeration by Juns, 1227,
earth fill dam 43 M high above river-bed, It has get a storage

capacity of 4.35 million =2cre ft., The Turbine
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55000 horse power each 2t rated he<d of 22,7 M.

The Karnafulil develiccmeat has sot 2 zotential of about
12C0 Mxwhr of which =2bout 807 Mkwhr hcs becn sc for utilized. With

the 3rd unit acded, it may still justufy =22iiticzn of ancther 100

MU to utilize about 9C¥ of averzge pocentizl energy ocut of
f

]

cours

§

impounded water, The river is, ¢

[}

cf peculiar hydrolegy and lot ¢f w.ter neels spilling iuring July
through September particularly during wet ye-rs, The Z2m can be

further raised tc increase the potential Ly zbout 154,

Hycdro Fowe: Potential at a few specific szots,

A theoritical potentizl can be computed cn a limited head
ot Hardinge bridge og Ganges-Fadma, Bohndurabadé on Brahmaputra -
Jamuna, 3hz2irab on Meghnz river (Fiz-I). On the hzsis ¢f lcowest
mean flow a totil aprnroximately 2768 millicn Kwhr is computed
2 3.66 td 6.1 M hsad, aversee fleow would yizld about < tc 5 times
more. It Is not practically pissible, hewever, to harross thot

much, For <¢xz2omple, the Brahmaputisa-Jdamuna rivar has ~nnuzl Fezk

ischarge of over 2 millicn cubic feet per seconc which the river

L2

cf flashy naturs by virtue
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2nk carn nct hold even under free fiov zonuliti
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can be built to hold water withcut sutmerzirg the whele territory.

s}

0f course, s0me Garrage can te Suilt for thoe gurpese of irrigation

=% the three loczatiocns indicated znd clectric rower can b: produced
by usiang i1ow head high dischorge mulb-tycs turtises. Soze of theno

can "e usel just in the cam ané soms canaol urcp tubular or oulb.

turbines can be used very ccoveniently,

Brahmezsutra B.rrage,

~ rreliminary study of suck cevilopmentl on Zrzhimagutrz-

Jamuna river at Szhadurzbal was m2iz along with irrig:ztion Jeveleop-

rent, lock gate etc, The study indicctzl ahout J0C Mu of firm

carzacity ootainabls with =30 Nos, tulb-type vurbincs along

sy = S - x + .« s T« . 5 - - 7
Y o an -Jd2C2AT22 B4 il S.11.iwy oY E iec3 -
a . 6.2 K¥ long dam, locates in the s.11liway bay cavities below
the weir slab (Fig.IV) =2nd 2ncther 370 N0 2t the canal intzke as
g

~2ngl drop plant, Estimatez cost (196-: prices) was equivzlont to
U3573G,0045,00C. The present cost would zz 2% least 3 times, if not
more, This is 2 huge investmcnt which S-ngladeceh can not zffcrd

without externzl assistance, Simiizr constrzint would prohibit any

2engladzsh may leave these prospzets for cows future rear to

realize, Other smzll rivers, numercus tricutaries azn! Jistritutar-
ies hav. ¢st hycre potentinl, [ut =2 cimrrehensi’s survey hus hzen
made yet Iz the ftorm 2f o feneizilit

study sxcept for tuve, Cne of

€4

them is lcecated in Chitingong %77 Traces and -y e taken up for

imploment~ticn in che rear futur:s,

-cma—
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Sangu riroject.

Th. proposed.project is on thz river Sangu in the Chituagon
Yill Tracts 2n which two dams are plenrned, one lccated ugpstream in

the hills a2nd the cther Jownstrezn nezxr the plains., The upper dam

is tasiczliy a2 power dem where 2 meaxn hewzl of 42 M., wculd te avzil-
able zn? cinventicral Frazncis wheel may re emplcoyeesd, The dovns-
team dam is basically ar irrigeticrn barrzic where sorme mini-hydre
installation is contemplated, It is pcssitle tc install two 2,2 MW
bulb-typre turbines anéd generzt~ z2tcut 156,50 Mkwhr firm energy from
these, Sangliaiesh can embark sr the tarrs e project even earlier.
than the up-stream dam, The preliadnzry estizetes of ezarly sixties
were US53 62 million feor the entire develeorment of which the down-

stream power plant and irrigaticn system would cost about U5z 19

million at 1960 prices. t current y;ric

{1

s the levelopment 2t down-
stream btarrage would cust atout 7 fold i.c, UB5133 milli:cn, It is
estimzted that power plant wiuld zcczunt for only zbeut Z.354 of
this cost, The small power u-y not Justiiy the totzl investment
bu? it may be worthwhile when irrigaticn znd navigeation are

considered simultanecusly,

0l1d Arahmatutra iroject.

~n Low 2am wns conceived ¢n the CI & Zrahmoputra River nezar

o

i.ymensiach Town, This river is a Zistritutrry of the Zrzhmajutra-
Jgamunz rivsr, The Zam was for leveliuin: multijpurpose zenefits of

wzich 2C,20C Kw installed copacity in terms cf power wos possible,

Here 2lsc bulb-type turbines of $.0 ¥, h =l could be amployeed,
Feasibility study was mzdc but ¢ ns‘ruccticn ciuli nct b tiken rgp




2s huge ~mcunt of ccopital was invelvsl ( 2tcut 113 mil.ion US

]

91ilars 25 per 1964 estimate).

~ darraye for irrigeti~n 1s und<r construction <n Teecta
River, Recentliy power generatizsn possilility Ty utilizing kolar

ijheel turtine is being investigatec tc L-rness some pcwer Irom
the barrzge. The amcunt of power thnat c2n be generated is not yet

confirmed.Ban. adesh Yater Develogment Board is constructing the barrage

FOTENTIAL ¥*KOM SM.LL RIVZ

A prelicinary assessment ¢f Matzamuhari river in Chittagong

d4iil Tracts, Lunglz, Mzhosing, Manu in Sylrn.ot, Mzhananiz in Rajshabi,

Matnabhanga in Kushtia and Nabagangz in dessure indiczte - notentizl
of 552 million Kwhr cf znergy om averzge flow of these rivers, There
is zrple opgortunity for mind-hyirc jower davelcrment -n these
rivers as vell ns wn cther ravers in the cﬁuntrv. Howcver, unless
these 2r< taken up on the basis of multizurscce Zevelo: <:nt such as
irrigaticn and power, optimum utilizoticn of pctentinl would not be
sossible. In that csse alternative smoll so2le mini-hydrs cperoach
ca1 ke =nployeed, The foaszibility e:uiy which would Yo undertaken

soon maiy indicate the possibilities,

TKE

._.
1)
[/}
lA

iT 3TATUS OF MIWI<HYDRC DEVELOLIIS'T IN Z.NGLAZEZ3YH

In view cf present world crisis of fusgsil fuel zs well ¢s
conservation of ite own ressrces of nztur-l ;o7, Bangl-i<zh is

sericusly considering cc tap 271 feasitle ayire yrtentiol Ty




utiliziny mini-hycrec

grcwing. The present

se gzreratisn is only tS tans crier of $2 Kwior, Thereicrs, scoge
grcwth of electric power <emzond is there with the zllround

ecoromic a2ctivities which hzs Seen zlamnei, Sccond Five Year rlan

(i

-

=

81-835) estirmates =

oy

millicn ¥=xhr in the

i
W
1%
m
18}
(37
[4
r
o
i
£
~J
i
i

year 1964-85 comporedc to cbout 2£820 mkwhr in 157¢-80. . rart of
- 4 fo4

this coul.d be met out of mini-hydrs genercticn. Ccuntry's first cns

m2y be on the Teestz barr-ge project.

There is a grezt posziki

j-4
[ N
(nd
4

:f miri-hydro as well as micro-

hyéro developmeut in rnon-convention-l Llonte an? its arzr-ropriate
P I FIYOP

use in the rural zreas

husking mills, cottzage

Bangladesn.

~cticn Unier way.

~ comprehensive

for pumping “rrizaticn weter, running

industrices an. lizhting the homestead in

L

stud, iz seing taken up tc assess the

.

{

potentizl and to estatlish the technizzl -nd ecconcmic feazsinility

cf developing small hydrc power focility on the numerous rivers xn

the country.

-
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+
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2arrage 1r1o

ject has ceen initi-tas

Izmeiiate tlzan tc incorrircte power cJeneration facility in

ty the Fower Development

Board. » Belgium firm (ACZC, Bruss:ls) is ziuiyine the rrospect,

I2lar wheel turbtine genmerztcr may Ye usel in thie case ir which

this rarticular cimpany hzs expertise., yol-r wheel cencept utilizes

tre tuzular turtine where pslesz or: zounted on the tip of the blades.
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The pr2limin- -y inform-~tion recevived s¢ for inizcate th-t 4 such
packines ench 2 MW cagzacliy can 22 inst-ilaez cn the carnzl head of
Tezstz 3arrage. It is alsc leernt thst the =madn tarrase ¢y not te
used 2s the bhezd zvailztlc is less thon < msters, The fermal report

ecision woull e toisn zs sJon 2s it is
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The mznufacturing capaoilities in Songizdesh can produce
runner and shafts of simple machines easily, 3ilzateral cooperaticn

in this respe.t wculd be very helrful =né welcome, particularly

tcchnolozy side. Bangladesh is keerdly intarestzd4 in the technclogy

3]

xnd loziing seriously to it, With this end in mind recently a btatch
of exnrcincirs was sent ¢ China tc stuly the mini-hriro develcpment.

Their expericnce would be utilized, We zalsc intend tc send people

to Indiz, rhiligine and fNexzl teo benefit from their expesrience alsc.

Tf the zountry were act a2 flzt 2ne cnc¢ monsoon flccd were

not there simple weirs coculd te constructel on the smell streams

or rivers 2né bulb-turbines or other kinds of wheels corulf be ériven
as a runoff-the river bagis. Overtznk flo-.ding is a f-rcior that

ends to render the ccnztructicn costly znd =zzkes the inst-llatiosn

(44

unzafe, Atcut 6 to 10 M foll in water leovel ond c¢ror of flow to

one-twentith compared to monscson taokes yl:ice in 4ry seasch.

“or.over, the need for irrigzsticn is in “ry months when

1

r2inf-ll is very low, Thoreisrz, if the wrtir i5 impoundsd only

ts the <sxtont of tank hei-ht o4 low inflow erntinues, simultcne-

2us gonerntion of Jlectricity -nd some punmp irrigatiin freo




Jdesnstrenz is possidls, (Smcten-1), IT 1z sovious thit an Cptimum
tzlznce must be struck beicrz zany
zZ ¢cn zccount of

On tnz other hané, foundaticn coniitisne <re <.t

2luvizl soil .l 2ny hydrzulic struchtureti: ¢ has tc be ouilt need

o

mere 2ttention and investment, It is tharcefcre, impericnt to

consider =11 the constrzints, possitiliiics -nd ~xreriznce of other
nztion in these respects to kowyp the finnrncizl invelvezent mizimuz,

The cheapest Jevelcrment ic ~f courge desiroble. ..s 3angladesh
is but 2 smaly countuy, gril rower con To T2%e zvril:-tle zny where

with minimum investacnt, If zome morsi -2 benefit is not -ttaoinable

trniern the 2nly merit thes mini or micri-ky ro (_ull leserve is in
the conservatisn of feossil fuel. Thiz f: -l:2 werth consilering.
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tizte 211 the 3chezmes, Far
conventizl multipurpose barrzie Zancla’esh . tor Develormant 3oard
woul? be involv:d in most cof ths c-szes, aur-i Zlecirificotion poard
czﬂ rerate tie mini ani micro-hydro ;l:onts, The Boards teing under
one ministry 1,2, Ministry cf jcwer, .ntir pusources zané Flcod

Control, coordinatiosp woull 2 o ;o™
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Sanglzdesh has got 2 larce potenti-i in the flowing water
but very small ocmount of this hzos hien hrraessed, Large sczle
development, suck as sn Zraha-tutrn-Jrmuns or Ganfos-painz would
be very costly, 2né will toke ¢ nciderazic time to ioplement,
There is hcwever, large scege icr mini tc micre-hyirc Jevelcpment
provided the technclogy suits the jpocuiizr situsticn or
aroropriate 1:chndlogy is adoptes to mclt the cipditicn., Even 2
fraction of one gercent cf gr rot:ntizl ~f 22 billion Ewhr

means a2 subsrzantizl achicvement,
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