
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


r 
Ö1I6I 

Ut ted Nations Industrial Development Organization 

'•• •! ' ;j;.ir—WorkciliO}.!  tin   !hc Rxob.-uitfo  ol"  Kxpcvri <-noe:' 
•• i ? • • i  :!'fc:hiíolo/ry Truriüi'e.T' on MinHf,vdro Ktccì .rie. 
li. H rot ion  Unii:::. ^ 

ha:hm,-.tndu,   Nepal,   10~1.| U: plore bei'   ì'j ¡<) 

KU'I'AHLIUllMïHt Ol'' M)NI./M'I':H0 

Ì1YDKL n<i),'Ui)r.;T:> 

P.K.  Jioh"<* 

Di:; Ir. 
UM H hi) 

1D/WÜ. ,,I)',/11 

i-i- Ati/ai^i i-;,o 

i-KtU.IoH 

'JOi 

*       The viewr. o-xpreussed   in ting paper aro thoi-c  of  ih"  aut hör nnd do not, 
nee easari l.y rei'locl   the VìOWK of the  s¿e(.vr»vtari,-¡t   ' '' UNIDO.     TI i its 
document hau  been   roproduord  without   r.»rinaJ   editing. 

"•*     Director,  Central   Kiiocricity Authority,  Now J)«.-'¡hi,   Jrniia. 

id. '9-o6?C 



r i 
la^Aoiagguara^^ 

l>e*alop»«nt of »loroh/aal »ohaaaa la India dataa baok 

to 1897, whan • aioroh/dal tohtm **• annatructad nao* 

Imrjaaling.    Thia wa» followed by eavaral aeharcea to proirlae 

power a^pplj  to laolnW town«, epeolfleeJly to Hill reeorta. 

A« po*«r de*elcpwnt gained «omenta« In thecottttrf, 

attention oone entrateti ^nt onl/ cm da»elopmeat of «ajor 

hydro-el eotric and therwel projeote an« axtenelve tmnaaleeion 

«ad di» tributi on a/ateae in order to provide pov>«r »upplj at 

eoonoaloal tariff«! but întereet wa« tajean In the development 

of aloro-hydal ecbemee *« wall« 

I    racent year«, »Uen'   on to prtnrlda y tar aupply In 

remota part« cf  the ooantry, wbioh cannot »a auppllod power 

aeononloally from Via »«in transsiinclon gridi, or fro« otner 

aouroaa Ilka dleael power, ha« gained argano/ la the develop- 

ment of aicrohjdel «chea«.    The«e raoant detelopmente ara 

«ainly concentrated along the Hiaalayan Ringe« 1« J«, 

Hiaaohal Pradaeh, B.P., Slaucl« and Arunachel ?ra*a«hf and 

m the bill/ ragiona Xa iTagaland, Vauipar ani îâaghalaya. 

Aaong tha tarioua regìor,» In tha ocwitry, the Hlaaieya* 

Kaglon a/ford« coneiderable acopa for •iorobjdal datelopaent. 

%• etreaae In thia region aarry paranlal dl.ohargaa, aeottrlnf 

dependable availability of aoaar all through tha year.    Thay 



mm~m 

•ito d*e«*n<í íowi  «i-W!.**    JK'íV.tnfj  .••••>"•<»*:-* *i*ß  offal«* 

band* »;•«•» ral »U* al y «fesvt «atar «o-'i^otcc «j»t«wi. 

AinrarJRK í praawis » 11** ai tei©r«íhy4«3 «oh«»*» in operation 

te  th« *«io«» part» 0f ImUa-    it -WJüJ *• »*** **>«* *• 

»1*» of «h» *chewt>« it« »tJtaiy in *• ran«« <sf 5 f * *e 1500 It. 

Piuriafe  thi» par Jod,  !*••« hat« built up «xp«rtt»<9 in tti« 

oouatry  in  ib« Aaaiflm,  «nglnorine wi« «»»traction »f »loro* 

hjiil »ohmme*     % o «pi« at  »«av.it «r tur «• h**» also eotaa up 

«ni apaoi*ila«6  i« tó« »a» afa« tara o;f alorobjrâ«l £«mr»ting 

Mult« of tortoua Vx>«a «ná «otarln« » lar«« rang« ef ba*Aa 

Su íiat* ä'1 -*O «ioniVrMct,íw* »t»»«t a dottai raicrchyial projNltí i« 

Bhutan ana Afshimiatan,    ïhaaa *»*•• ?rot«Ä  «uocaanfal «id wv*a 

auch «ohamaa «xa »ai«* ta*an up in t*a«t oountriaa with Indian 

aplatana«. 

A coupl» of /«ri ««o» * to» &f InJiaa &u;i"««r8 wai 

tafitad ^J th« Gorrt,  of  íMt f«w look!** Into thair hydrfr- 

•laótrio potential «ni Istotigatis« sana *l3rotvd«l afcha*0, 

Tha t*o ha« ce«*pl.«tad A «talla« instigation« for 4 Wo«, of 

miorohydal ohoa« in 4 «Iff »rant lai and a.    fho« will »• U*m 

up /or oocatructio?« afc,-.*rVly¿ 

st. j&iiüUss-^?-^^--1^ " 
(i)    for loaal supply xo ih« r««eta viliac«». installation 

of  acail »it. »o«inc /». 100 11 to 500 ** i» ««o «tita 

«malftaartlon io *• 3t»*o of -?*** Mio*h* Pro«** «•?., 

SiKki«, Am»«** Prtfoh. B«fAo*t »«*P« «* ***•!•/•. 

Sbaaa yrojot» «*« lima 1» tha «oloaa* AWUCUBI ". 
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tli)      to.r atiltmWoti ui aœ*lî «r*jM In tha Irrigation 

caniiir,  ln**aJ.l*t-icm «rf tubular «nd  otä<*r Vp** of unit« 

of ïiiparit*»» x*n«iBg ì'ìO» l iff ta 5 'M la b*ijr£ ecnalAarad 

by ?-t»ta« li.K« jacum » v*aa«lr>  '*A<!K/* ?rad«ufc.p Qu ¿«rat, a te» 

iv   th« ci-vntrj,    l'^an« pr j*et* ara at«o 11*^*1 in tfta 

Afmuti* II. 

3•     j^iJiâïSÎLJi?ÎL.'?Î92iSÎÊX??.ï3* norie. r in this axa,aj," 

{ „)        î»M3> î- po^r^phieally tba H l»al*y an Rasión le tarjr 

attractive io* 4»va> opfflint flf »larohjrG«! ach «vas«,  ta« gaology 

•te*  oí   t,b,t terrain pre'»«/»*». aaveraX proclama,    T*i« ttraaraa 

alao carry  CüislÄ#r»M» quanta» «í  «11% b oui-ï are ato«, partid 

oularly during Us« mona?on p*rlo<3t praaantirK probi«) trf  ttair 

•»o.l a* i o«, 

Tüt9 »tw.Tp 'ii'tl  tiopae along whioh tha w*t»r 0'*v»uotor 

ay»t's» hiiTT« to ba cjr.i»tru. í#* alao prenant   liflloultias frero 

tha point  :,£ tiw of stability.    ïrotaotion s^alnat thaö« t«ifl 

to push up tri* coat oí civil «nglftaarir.g faaturaa« 

Tb« design of flit «raion »aira» întaXaa *r.<i »atar uonduoto* 

•y ateas ara balng r*?lew§* oonataatly ta firing about «oonoiy 

«na lBiprotewatit ao that rtsin* ooata oan ba natttraLia«û «4 

reaulxeneiit» of fraqawt rapaira ar* k«pt to tha tdnti«». 

Amone toe naw daei&na adopted aan ba inolud«* tha "trtneh 

typ» wair», *hiob. ha« ba«m auooaa«fally taatad ia itraan« 

carrying »Ut and bôildar». 

(U)    Maoiu'acturera >*»• datalopad at«ndar4 gtRontir« 

•ata wltfa iw-buiJ t flaxlbility for difíaraut haa4«t apaed» 

•»« M*«t».    SiBoa graatar f*xt load •molano« «* <* *** 



&M&.   OTGfrJK-aÄFifctf   lí'   #*.?'»   *«f    SPSMtlì    .*«•".    <-,   *. O« :/1 i O * ÌM*4   «tifi 

•©*tìj »map la*** t'.;r*i«»# *.r* »et «itr«etif« i» iqppilAatLm 

ira wiívrrthjáíj-   in»-t*lirt-ivíj*t     Xtfpult* turbin«» «r* nata far 

hì^cr £*-.'«?., *.r,é   $•*•.>$,-*.: .<>•:• "•, :>s.oe:!w^-p<<j   anotíTO turili»«» 

er* îJS «**î it'-' JO»  SI**Aï -    'rh* *,*ï«»J, arfaiattlaan (turto) 

lappi»« Viííü» with feíjíh«-? •p-n-.tíí.i© »p«is4t fw «« i «pali» 

*ar>>li)i«*f  #í'í>ottif f i.j feria«?, tiri* f«p l»tt*-*«n  th« rtjunlao 

turbin* «nú th* high h««6 p«lton» •*»•«!»    A litt of generati!* 

unit» »*»uí'#.C't;u.rr:'  in th* oouatr/ »o í»r it «nolontâ la 

A*3£XyRK »l'I. 

(1.11)    í!*atlc «»1-  «xottintf tmt ««lf r^gultting eg »two» 

providing 3*0,  »xoit.vaon I« «nn troll «4 form to th» generator 

fi«Id, provide rebasi »¿nd «iapîe generator« for incit of tbt 

aiorobgTdel   lïi«?t*llf.tî,crft» 

(if)     :fn ^ertala IritaijPti, wh»r« th* unit» Él**« t« 

optrstt etnlinu.euely in para .*\ wltb »lequ**  ly »trong )»o«l 

«uj.¿,X/ nttwovKt,  « «l?npl*.r «.r rang «¡ment «wployins ln<*uotioa 

generator« i» «i*o  &*iag 0'..»rsid«r«d favourably, 

(•»)      with wer» *rw! »or* pott» tini «litt at low h ta* 

irrigation, wmul j-owtr »ta ti eu» bein« id*ntifi«4, tt%nuf*0tur«i 

«r« »»Jti»»:i,? con«U#r3.¡eg 4«r*'iop»«nt ftf "tubular* ma' otbtrr 

approprie*« type« of  turbine» «ultaïl« for loir fa»»4* anA 

higher di«ahexg««, 

fc»»«on»Jirj*•.M Jfcs&i!!SS!£i3&-£^.* i tifali««» - 

Th« oott «l  ci* il w»r*», «l«otrio»l tq*tp«atit and 

oUaUlfcawt oh»*«»» •oaaot b« re4u»«4 pxoyortlomtaj ia 



OfcpfeOÎty ve/.*-•% '•; unit' ft-   '•»* "' s ' TiüMT viV ^¿.itV  .CftT0rir«>l4» 

ronditi en»,   fi"!  ¡'or* *j;? \':,' •'--: .i-.-«*   •«   .:,  V;.s>jC'' M'   '65 

lnto"I.Trt»      'V'i-  vi   tit'.K    t:-•;   -f.« '„  r^   H-ïCtl <.(ì»A   . *»..:*¡V «ut  %OUH 

Y?   OÍ  f- '••   <v.-.í,-r   -i   >\<0,,   ''V-- ' ».li'   .C   '.„   ,,{".\-fCÉ: KV, 

.'«r.:rt l.*v.¿ ";ór   lrí"','-al o - ij.it.-VI   «cot,   il:.'» «<• H  o*' 

op-¿r?--'clan  em*! Js«L"»t,t--it.:.-'î#» ^^rviont^riy rip   l? "• t. " -)*i? 

•tcuatur«*'  K'îdh 9» •»**.** •." c ri«:r/tov  «>    .'<••.       n-)   ->•  "-tí ^-u, I-- 

etti)»tart'i"¿.<     vh#í»t r^ii^i;-- „.   •»!' s>, . *u-,ralr©a  t> 'b* M.'T'çA out 

f>eea*ion: il/, r  . ¿)t *p ,••'(;'..    r :.',  .•U'.,i;3,-1, af  **;.- poxvr et«.tíor»# 

«jr-fr,   ih1., -i' C,.,..•. .-"T!rJ   • '  » e i»-v"• - \'.c 'í*><\:  « «f«l0p-« 

MII
1
^ *>•.' r»<f'* -ir    'lu^tr' v;"-~v   i^M-r«"**"-'!^ '••;  or.'1, «i^ *o 

HIíí.íAí..-;.;J  V.-.9  -..?':-•: '   •-^i-.^v *   »>. '   U"    "-y- '':•• •- ••' ^ 

BittißÄ   t'-* aiir».,ir-»l  *«*:•?,-»tir*,   f.-" "i .*"* '   ÍC  «¿ W Tly pro^löcd  ií'í 

l'usai j-«íi.8lü.i¿ítl      fv*- •*••:« il»*''•»•") ¿ívdcp^i^^ &L    &*a»3.'¿" 

»«l»rtt«d for -*o-*^« «s'iCtiiä»«    A t/r>i-*I ie-¿«':»". 1¿x'   •>. '.ûiîrDUyfiit 

6§oh«w»a i'1, flirto á.i» *,H<- •*.ioíe¿'. :.l ijr»r»i2 * ^-**  .¿lííO «¿•VJC 



- ê  - 

lafor« « «iorobydal «oh««« ia ron«*i*»4t »intuì» »«9«a*iiry 

i»? «a tig a ti oc a hay« to ba oonâaotad.     r:«oonn&la«ano« with 

*«f«r «no a to antioipatod pow*r r«Qai*^*t»*s« of th« leoni Ules 

ftav« to bo aae«o««d of or » period of «Vwl to to 15 y OAT«, 

tha discharge observation« of tb« «tr«a» nnr th« propoeod off-1»It» 

point, particularly duri«« tao low nonth», for« a» important 

part of Investigations.    Though it 1» prefarab!« to h*v« long 

ton observed discharge *ate for tbea« «tream«, in tho obawee 

Of euoh data, at least 2 to 3 y»»rs diaoharg« «easuraosnta art 

neoeasary to arrivo at a reasonable «atim*tiou of flow for design 

basi«.    Rigtit angled, rectangular or   traprtoidal nosohae 

constructed aero«« th« str«aas for« rei Ubi« mear.* for obtaining 

«orreot discharges ia tb« am strea»».   B**id«a hyd^iogleal obear. 

nationo, nec«»sary topographical and «lniwn «sol 05 teal irrvsutl- 

gatione ex« aleo required to be oouaucted to *ttabli*b. mutability 

an« stability of ground for power channel penetoo* etc.    Safety 

»dor flood condition« i« alao to b« oor.8iaKr«d. 

Th« tondanoy to »ara on th« einiau» investigations, in 

order to k««p th« initial gestation period and coot por Kl 

generated on th« lower aid«, beoimee on.ly * soali quantum of 

potar i« Involved, proves eoetly in tha and} and io not reooanendst. 

*****    gtftM con aid ori, t ion of »oontwlo« lnvol»»d«.. 

Before deciding to oonetruct a aicrohydel. station, a 

tarifai atudy i« require* to b« a*de «f ihm *ocno»loe of 

oonalraeting a niorohydal station» 

••all villagee ia reacte hilly area», *ne?« water for 



naming the *ioi'»MUl '«¿ t« own be t#pp»4» «re rwrtl/ 

aitu«t<4 within  15 Hv.:    fx-* i»n/ #»•• 1-î.    If t*«r a*» with!« 

15 Km«, fron tí¡* «ri-1,   i*  I* <s'fiIrilt^lj •OOH
,
.>Bí1C*1 to 

oonatruat 11 k# i i.»!*.    .U  .l/ig iut-j aocoimi %t* âlf i louât 

tirr*l»r   th» aost oí" >;.' .. *e 11 KV -„-„Ina ,1a  th»e« parte 1« 

likaly to b« oí  t'it f*rd*r oí íd,.?(>,OriO/- r!»r I».    That l«, 

the ooat oí 1Ç ¿fl. long   l'i  .V-*   >..ü;s wili   Oí>at u»lf afcout 

k. ? lakha,  »» ooinparad   "-..o fe.#J lafcrur*  *"** 00«* oí oonatruotlo» 

of a nicrohyd«» prr-^nc-t o.;  KXO &'í ir «t^n *$ nopMOlty* 

If the dUtanu« fr» : th«t gric   \k «or* the» 15 k»a. «hl««, 

la ìlKe'l.v  to b*> th* o/»*#{  » '?5 fc 7 n?,« u vs¿uirfcd to b« 

oonatruotad.    Tbl« fili.   tan?* io transmit 1 Vf cf pow*r upto 

a distane« of 5Q tai»..     Ir.   the difflüuj. t terrain,  oon«liiering 

tha aoat of 3-phwa»» 55 <v iln« to 'b* ft, ^;;»OO"»/- par ton,  th» 

50-ka long line will c<*«*t *,.2j>  7r>*rha,    Tim* tha rnnatruotlon 

of 3 phaae 33 »n i IT:« to -tau 9XX*:: * of *~0 k» in a'l.ao economical 

«a coaparad *ritn th» -•'¡r <yf  cnwBtru>..tiop of a «Jcrohydal 

eta ti en  within 1 MP L-at J.i*'  <iapa-i\y, 

Kowf«tx# in •Uî
,K
 o*»*««,   th* .'*><?'/«.»H»» ta the total «nersjr 

ganaratad in tht «rid ir~-r th* wicrohytiai «rntaratins imita *uafs 

aleo be noted;  «riá iae».*lr a tier; of && cata raudal  «tntien 

•ay ba  taken up from f.'r;.n pc4~t of w.Uw*    Tha total par unit 

oo«t of power fro* the grid inoiudliig tba %o**r generated fro» 

tha Biorohydal atation *aj #;> utp osly m»r*lT>ally,  »a tha quanti« 

of power generiti fro« tha »ic-ohjfdal statin would ba ««all 

in relation to «it pow*r «fall«bla from »ih«/ «owe©» In ttta 

t*i<L 

»ajrond & dlatauo« ¡ä  50 it« froa tit« grid,  it 1* hardly 

wortb considering »on»traction of 6» k* lin» for tran «a i »alo* 



1 
of pow«r of tht orftor of 1 IT « ter    In «uoh o a«« a, a 

aiorohyáai  »t*tí&-  Jáis k* :îSô *^¿'í •& ** * »««nt ire al oping 

th* load» tn  *-H* f.l>**t !:<*•'«ne«5*     '1 M^ataljr a* tha load 

d«nr*lopa,  oott**.-ruo*ï ¡*T;  C;.'  'T'A-Wíí^U« 11?*Híí o«n b« r* «ortoa 

to,  tha miorchyd.*!  »tmilor. fc»i*>*;   u««à  fa* MigaaTstatlon adf 

total  *n#jr?;y *?*.î.ÎRîî3# in t?-.<% •u'lä., 

SI.        Tr«rBiilftí-lc.'p ?<'a*ím»f íutnne« yewer that o«n 

isfis»ÍÍ.SL.JIIS .^li*iiii   ^2——•-•ßA*^ 

f# 11 kV 11 It».- 1   :.:• 3,1 ka)                SCO KW 

2. J? uv «3 k* (íí-ói' *aì           X ?*•' to 1.5 iff 

3, 6t kv í-<i fc>* í?«*!*if; Jr-vt> lo *^ to 15 Mt 

4# 1%: bV I?" «•'*••: O 20  *»; 4C  «# to 50 W 

'Earlier,  níev^í'tyc-l ju-t= >-' •• r:•••-*••  :• <.ti:,**  n*> hyd*J. 

otatlofg h?.1'iiiÇT  s   *ot*l   .1:,;:-- }. ' --^   c-.T^dt/;   tff  al» ou*  1000 K"» 0T 

l«oa»  with Ken*vaii>-)g  woi** 'in ¡..v.:.} 1.««-:  rwinfc: «It'.it-.r a ftlnglo 

«nit  of  1000 >r* <v a £*•:;. v-,   <••• *•. i»r.^-«r  rf «tÄnllw units with » 

total capacity of 1,0-^0 «*# 

Ko« beu^aH of   *tHvr',r.¿;* •-f' ííísífí';. fu*!*, *w>a pollution 

problema,  lnt«r«at in  ütV-iHn*   «-'«all  «anal Arop« f*r Installation 

of hydal ur.it» of opto ft .>5 VÏ oapaflivy la îiulldln« »p.    Thooo 

••to ara T&ftiní? asad for ••tppiylitf jewr to Irrigation, pumping 

•ata for utili sir 3 oiA-oolî wa**r,  a*« for augaantatioit oc* powa* 

gena ration ia the tri-*» 

It will, timforora» '*• n ••*»*»• ar/ to ol»a«tfy hyöal atationa 

having » total lottali«ft oapacl t/ of upt& 5 MW, a» »loro/alai 

h/Aal «tati OR a,. 
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(?)     £p,?r»tlow rod Maintenance» 

Baoauat yf the rmctwH« oí «ort «f theae alorob/del 

•tatlons, it it «euallr 'i^ionH to fît trained perecnnal 

to run *a» MIBMI» to*«» y^wer «tallona.    The trend l»v 

tharafor», to de»lg?) end »anu/aoture unit« which art simple 

to run and an in tain, so that tha aloroßydel inetellation« 

can be p&miêd «ten with antral owl pareacroel, who will be 

ail» to talc» charg* oí the parar etrtlon»,  after only a 

few day a* leeaona/ training In power station it •«»If.    (jUbaa» 

qumitly, when tha area arid gat* extwöed tô 00? ar theae 

reaot» areaa,  It will br advantageou» to rua the micro unita 

In parali al with tha -aoin ¿rid.    Thia would require nona 

simplification of turbin« «or »mura ato., ito that ft actuation« 

of output« and tultsgeo of tha    loro unita ia »inimieed and 

attention need ba gitan to thia aapeot* 

Tb.« per capita ^1 «otrie pow*r oenaaraption, noie-a-daj«, 

la oonaldarad to bt ajo Index oí  adtancament and well-b»iöß 

oX atyr »oolety.    Sine« Indépendance in 1947, India ha« also 

taken Ion« atri«»» in the generation and utilisation of 

•leotric power,    a» agalr.st tbe total inetûlled oapnolty of 

about 1700 «V in «9*7, 0«neratin« ttalt« tner»alt hydro, «fid 

nuclear,   totalling to about 22000 M», bat» bean install«* 

tbxou£h »uetained and planned »Iforta durini the lwt 50 years« 

However, booau«» of tha p»oullar gaographloal feature», 

a large number of reaot« tillage« la th« hilly ration» h*w« 
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j*t to so* M «laotrio ll#ht In tbalr tloinity.    XJQ «rdar 

to «aka  thoeo Till.*«** aware of thf a/Tnntegaff of usa of 

olaotrloitj,  «xtf to br'ng "»h««* la ""too y»lr*traa» of dovalop~ 

atnt baing, aohi<«»*«d iß ih« r%st cí th« country by raising 

thoir atandard oí livingr  i*. is ¿acssvary to auks «lootrlo 

powor a^ailabla *o thas by eoaat rue tini, mierohydal projaots, 

and oxtentlng transmisaloa llnae.    Fran in oartaln aroaa of 

plains» whora amali falla in canal» or rlvulat* aro avallatala, 

installation of aicrohydel pro¿«at« at +n®s« looKtlons can 

alao provo usoiul for ouppU  at a] «otri e enargy to surrounding 

aroaa indapandantly or in conjunction with tfc« grid supply, 

If and uh on avAilabl*. 

Mlerchydol «ohaa** can oI*y m "ia,1or «ad *«ry important 

rola in such elsotriflaatioi of v*m tt flllsgan,  thus contri- 

buting in the Rux»7  Els o+.r i ¿¿.cation programa* preaontly baing 

lapleBontod, which jwü»-*'i eonsMarabl« «.»calai impact on tha 

local population.    Th* hl£h*r initial aapit*! ooata and 

hlghar opsratior «rod ar.ln^cn^oa ©oat* la ««*»o of s»ny of 

those pro 2 so*, a, «to oc«par^d with to« a»¿or hydal projets 

should b« vl«*«4, in th« nontax« af tha social aap*cta, tho 

altarnaU*** for an arg/ aupply la * tljsa parapaotl»«, as «1st 

a long runga viaw of «rargy »toro«««   With th* »colai aspa ota 

sting for«»o"t In considerations», lene tor« loan» at oon- 

oassional in taxas* rat*« as tall a* spaoial oonsUarmtlo» 

giTan to lowar ratura« tn auoh «a*«*, oonid be riamò, in 

ralation to financial ^lability «f tha «oh««a«. 
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6.      Teobjioloftj Tra«*er M>d^.>ft&«»tlo" *** 3&tMX2SËSL 
eulttd forco untrlea ôîs^ùft" Region,. 

TSio quartus of power available fro« •lorohydel 

•t»tlone being «will, thee* echeaae do not get Into the 

llaelight in the power de-vftloptwnt of ajyr eountry.    The 

pr*etioea adopted In tha conatruotlon of modern and bigger 

power etatione do not necessarily auit the eouatruotlon of 

audi eamll etatione.    Tha raquireaant of equipment for 

*icrohyd»l etationa la also limited! and »any »anufacturere 

of hydel generating unita ara not attracted to develop 

amali unito,    Sten la a ill country Ilka India, where altaa 

and eonditione for »lorohydel detelopeent are favourable, 

there» axa hardly • oouple of finta »anttfaoturing eaell 

unita. 

It la,  therefore, naoaaaary that whatever technology 

tg*n*tox la to talca place on thia eubject, h*e to be on 

International baule, to be of eoae »lsaif 1-ance.    3ae 

privata •anufaaturing coapaaiaa enano t fca expected to t»k» 

load la thia «attar, an purely oo*»»rolal ooneIAer«tion»| 

«ad .tapa in thia regard ahould tharafora better ba lnitiAtea 

by tha Stai» Ck>farn«*snt* th*«eelve». 

Moat of tha oountriaa In th» Asian and paolfio »egion 

balm developing oountriaa, »re way behhd la eleotrie power 

I»n«r»tion, and art faoing ai«ilar preblea» la 1fci« fi»l*. 

auch aa »*va»o*»e»t and alaplifiomtioa of technology ana 

financing problem»,    txoheag» of t»ohnelogy aoulA,thar»foro, 

be beneficiai.    Adi» ha« develop»* expert!»» la Ihe 

placing, áaelga »ad oonetwotlo» of »lerohydel ache»*» 



-  12- 

tft well »• 1» the nauímotur« oí »mU generetiaf «tita 

eut aeeooíate* ewitehgeer», whloh lt ooulá sxüce »••Aléele. 

Inai* era «Afte« «oHÉtrie» 1« tbe KC4? reglan eni- 

1. 0»B*uotJjiR of prelleAnexy eurfeye for the 

oolleetlon of hjr dro logical # t«pogr*phia«lt geologie«! «a* 

eleotrio power «eemnâ »ata. for the* oountrjr, 

2. X4«ntlfylag potential «it«» for ai»V»^«VhJ**o- 

eleotric 4eT«lop««nts 

3. Inveetigaticm« of ««oh pr»3e©te M4 preparation 

•f project reporte. 

#.    Supply of Aicrohjâel gei*«rating unite an« 

eoeoolatt* ewltchgewr ma oontrol pwaelt. 

5.    Coaetruotion of cUil elruoturee, iaetallatloa, 

oonaieeionln« ana teetiag of the g«K*rfetiaÄ »mite end ether 

etulpseat at the iderohjre.el power etatione. 

i.    Operation and awin tenante of the aiorohjael 

ecaoaee. 
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