
                                                                                     

 
 
 

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/




I. o , .1111~: 11111

2
: 

~. 111111
2 

''.II I. I ' 11111

2
·
0 

1111 _ - 111111.s 

111111. 
25 

11111. I. 
4 

111111.
6 

~JI 1. 11 , 1, , If' r I'! ,, 11 1111 1 1r1 1 1 , 1 1 ! :,1. ' 
. . . ' 



United Nations Industrial Cevetopment Orpnization 

Seminar_;.forkshop on the Sxchange of 
3.xperiences and Technolog:r Transfer 
on Xini :S..,7Ciro Electric Generation Units 

Iatbmanciu, Nepal, 10-14 September 1979 

I?l RURAL ELD:TRIFICATION IN NEEAL 

by 

.. 
Peter KoliD&l'i 

• 

'Jistr. 
L~C:':'!:> 

D/'tfG.305/41 
15 :(ay 1980 

::IGL!S! 

• The vi•• expr•••ed in this paper are tho•• ot the author and io not 
a.eoee•aril7 refieot the vi•• ot the secretariat of tmIDO.. This d.ocument ti&8 
been reproduced without tormal editing. 

" Technical Advi.llOl' trom SI.TA. to lUIG, SBlJB. 

80-39569 



Abrevic~ions used 

SM~ !lis Ha.jesties Gover::icient of Nep~ 

SBDB SW~ ff:y'd~l DeveJ.opeent 3o:a-d 

S4TA Swiss Associ~tion for '.rec=uiic~ A.ssist:ui.ce 

MHEGtJ/SHmtJ' Mini.- or Sr:J::l l !ly'dr;:, Electric Gener:ition tJni t 

RECAST Rese=.rch Centre for ~pplied Sciemto ::nd ·Technoloa 

MFA. Ministry of Food .:md Agricu1ture 

DA De~ent of Agricultu:e 
DFAt-iS 

ADBN 

ilC 

DI 
(D)WSS 

Di' 

DMP 

DM 

LDD 

Din 
DCVSI 
ISC 

'?PC 

lfIDC 

lf C 

kW 
kWh 

Depa..rtment cf Food ilD.d Agriculture M.:.rketing Services 

Agriculture Developr:ient Bc.:ik Nep:.l 

Agricultur:il. Inputs Corpor~tion 

Dep::.rt:il~nt of Irrig~tion 

(Dep::.rt~ent of) W::.ter Supply ~ Sewer~ge 

Dep:lrtJ:ient of Forests 

Dep'1rtiaent of Medicilu:U ~ts 

Dep:i;. tiaent of Mines 

Loc::.l Development De~ae~t 

Dep.:.rtment of Industl"7 

Dep:i.rtment of Cot~a, VW-:ige mid Sa:U.t Induatl"7 
Izuluatri:U Services Cr~tre 

'?r:ld.e Promotion Centre 

?IQ.tio!L:ll. Induat~~ Development Corpor:.tion 

Rupees Nep.:U.ese Cun ency ( 1 NC = 12 US) 

Kil.o Wa.tt 

· Kil.o Wti tt hour 



He:ulinJrs 

_1. Introduction 

z. Tr~clition=.l Ap~ro:lch 

2. 1. Dho.nk:u't.:i. Sm;J 1 Byde1 Pl.mlt 

2.2. Surkhet S.:;11 lf7de1 P~t 

2.3. First Surreys C:l.rried out UAlder SHDB (1977-79) 

3. Experiences Mnde so f::ir 

4. !Jilproved Ap~ro~ch 

4.1. Some rreljojn;ry Resu1ts !roo VilJ.:.ge !ntarvi~ws 

4.2. Ftlrther Requirements 

5. The P~aaible Uses of Electricity in the !Iil.1s 

5.1. Tr~clitio~ Use 

5.2. Nev~ Tr~clition:U Uses 
5.2.1. Coi:imunity Hotv~ter T:uiks 
5.2.2. Co~ty Gob~ G:>.s 
5.2.3. Irrig::.tion :uid W~tersuppl.1' 
5.2.~ •. Agrob:.aed Industries 
5.2.~. Smc.ll Sc~e .:uid ~tt~e Industries 
5.2.6 • .Euc~n>tua Oil Ertr.:iction 
5.2.7. Nitrogen Fertilizer Pl.;.nt8 

6. The Functio~ of the SHDB 

1. Conclusion 

• 

' 

1 



!ntegrated approach is a ..-ord o~en heard a:ad ::ientioneU. in -::he 

context of ievelopment ;>rogram::ies, -:ho~ :he :::ie~~ of i-:; is 

:1crt a.:~a,ys clear, i"ts ::ieed is :ndel:r 3.Ccepted. .ls one local ·jf~i­

cia.l ";;old ::ie once, "integrated approach" :or '::he :ie!)alese :..cU:li:ii­

stration until recentl7 meant, tha~ the money ~or various iif~erent 

development activities comes from the same source. 

Rural electrification in Nepal stands just aT. its beginni.Dg and 

90llle ezp&--i.mice is being gathared actually. Gathering ot a:perience 

however m-.na as veil making atrors in the begimling and find bet~er 

solutions throqh constant analysis of ma.de errors. This paper 

tries to anal:rze some experiences, examples citod hereafter there­

fore should not be co:naidered useless errors for which at the 

limit somebod;r could be blamed, ·but as important steps on the ·t1a::r 
towards a usef'lll rural elec-n-i:fication in Nepal. 

'l.1his paper does not pretend to proclaim ~ new- revolutiona..7 idea 

or f'1ndinp for pa.tented solutions but simply- tries to analyze, 

what integt"ated approach could. mean f'or rural electrification in 

Jeapl and ?10V an ilrtegra.ted approach to rural electrification 

c~".lld be achieved.. 

2. Traditional J.pproach 

lepal. ha.11 a large energy deficit for ahich mainly cooking in rural 

areas account. In the search tor &l.tarnatiw ezu~ra resources to 

replace the ecological h4t'mfUl ~tice of ooolci.ng with firewood, 

one turned first towaria the logical pocaibility ot harnessing the 

plentiful aTcLilabl~ and so tar Vf!tl:'7 little used waterpowft". 

The topogra.phy' ot ~4'epal however and the state ot vransportation 

tacili ties available, make the electrification ot the whc _ 

couz. m tram a cent:'&lized. grtd an al.most utopic enterprise. 

18 110llt ot ~ha e.a.ilit'gr in form ot firewood is being consumed in 

the rural areaa ot Nepal, the only poHibility to replace fi:re-

' 
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Mini Hydro Electric Generation Units (MaEG~). de!i~:~on of ~GU's 

being unit3 in the range of 30 to 500 kW approxims.tively. 

The first small hydel ~lant thus was built in Dhankuta and commi­

ssioned in the yes.r 1972 and the second in Surkhet and commissioned 

in 1978. 

2.i. Dhankuta Smal1 Rydel Fluit 

Db.eDkuta small b.7o.el plant haa a capaciq o~ Zl+o kl#, with tvo 

Pe-lton turbi.Aee of 120 kV outpu't each and a head of 200m. 

A glimpse inside the local houaee shows, that the expectation, 

that people would switch from cooking with wood to co.oking vi.tn 

electricity has not realiaed during the seven years o! operatj,oz:t 

of the plant. The !act that the paver conaumption !or induatrial 

consumers has juat doubJ.ed since the '1'0Dr of commiasioni.ng and 

that total. ;rearl.3' indu:Jtrial. con.Sumption accounts !or just about 

10% of tn~ +otal. consumption, indicates that the availabi1ity of 

a nev poversource ~ !act ha.s not changed tremendcual.3' the local 

livi.zit; and production habi~~~ be it not the fact, that people can 

extend th'! ~.a.;:.:th of the1.r wor!U.:!:~ day by the use cf electric light. 

'?hue one probably wouldn't go too far in saying that the Dhankuta 

s••ll }Q-del pl.ant so far ha& not ha~ a blg influence Oil the loc~l 

econo!Q' nor on the ecol,.,gic balmce. 

~2. Surkhet Small B';:rdel PJ.ut 

Surkhet, headquarter of the far v•stern deTelopment region ia 

electrified by a 345 kW poverpl.&Dt of ti5m huad with 3 Oll!leberser -

Ban.Id. turbines ot 115 kW output each. 

'?he same observation aa in Db•nku~a can be made here: majority 

of the inhnbitants 1rr on cooking vith firewood, so that domest:!.c 

p~ ttrcouumptinn comes ms.inl.7 trom light load.a • 

.Dlift to a •oo opt~stic 1.Seumpti~A of the rive: flow during the 

design period ot the I-ro~ect 1 the actua1 film out;>ut ls onl7 

' 
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.,.;; .; -- -.. is possible 

~i,~ peak 1oad of up to 100 k~ !D&de ~p Zor by ex~ensive li~~ti:~ 

~ai:i.ly. ·~e l~ted ri7erflow, ho~ever ~akes it iopossi:le to su;~l7 

~lectricity to al.l. pro~ucti7a c-o:::s...:iers duri~6 d~y~~e as o~~e~~is: 

the averZ-6e load de!!lalld would ~e 1i6her than the fir::i output ca9acit7. 

T'.aus so far only o::ie rice :nil.l and one · . .,elc.i-:g shop count aaoc.g ·.J.e 

?ro~~~tive ccnsumers, ~nereas three cills ar? sti.11 !"Ull!li:l¢ o~ iie­

sel c.nd !l.c:.ve ~o hope to ~e electrified u:lless ~he policy to suppl7 

electricity for excessive lighting and illw:ii:ia~ion to the detri~~~t 

nf productive uses is. c11altged. 

·?hus octh in Dtankuta and Surkhet, little contribution to the 

national energy bal.Aaae coaes froa these poverstation.s. In.stead 

nf satiaf7ing an ex:iatillg demand (e.g. !or cooking), a nev dem•nd 

(i.e. exceaaiTe lighting) ha.a been created which has to be satisfied 

nov. 

2.3. First Surveys Carried Out trnder SHDB (1977-79) 

It was recognised soon that elec•ricity from smali hydro paver 

stations is not fea.8ible for replacing the waste of firewood !or 

cooki.;:ig. Ne~·ertheless, r-.iral electrification thr:>ugh MEEGU' s is 

consic\ere.i to be an important step to achieve a future g"al. o! 

near to full. elect-iiication of the vhole country !or supplying 

electricity to ~ part6 of the population. With this f'Oal. in 

mind a country vicie surve)' programme vaa-. launched to stud)' moat 

feasible load cent .. e and aitea. The SHDB va.a created aa coordina­

ting agency for this put"POae. 

During a firs·.: batch. of &tudiea 19 districts vere studied for 

implementation of srmu•a. Baaed on the aaaumption. th:lt the 

cUatrict head quarters are usu.ally the moat deuae1y po{lu1ated 

areaa and the p1acea where the econoaic activit7 ia highest, these 

studies were mainly concentrated on district head quarters. Due to 

lack of e~erience vith t:iis kind of.study, the terms of reference 

!or the private Nepalese consu.lting fi.rma who Wftre dfa.rded the 

taak of carrying out. these studieer, didn't emphLlsiae enough the 

produ• ~iT• ea~ect of rurc.l electri!ic~tion. A.a a ~esult, most of 

the studies pr\"poaed projects wt.ich were mailJt1' 5ized on the domes­

tic lightiJg de~s.nd due to l~ck o! econoN~C mark•~ analyai- for 

p1vductive uses of electricity. ~ tYl)iCal. pattern common o~ the 
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;:. =::~e:·:..:.:::::e::; :-ta.de so ?'.!!' 

~s :=.e .:::-~~es :;jh6lzl.!{u't~ ~d .3ur.'..:b.e t show-, l.!1..st.:.J.2..<l. ti on of elec tri­

ci -::-t ill ::-.u- ...l. arec..s on t!::.e ~-:.se 'Jf .1 free .:i.:.rket sys'teci does not !lave 

t~e expected i!:J~~ct 'JD. tb.e ec~noQic c~nditions nor on t~e ecolo~ca.l 

bal..:.:ica •. us a c:ati:er o! .fact, electricity distributed on a. f::-ee 

mar~et bnses gdnerates ~ ever incre.-using demo.nd !or lighting vhich 

goes !zr beTond the satisf~ctiou of a basic need !or lighting. Thus 

the mere installation o! electricity in rur&l. area.a without - •.y 

acc0Qpa~n7i.4g ~e~sures r~ther intende to cre~te a new unproductive 

d~~3.Il.d t~ to satisfy b~sic needs of tb.e rur~l ~opuL:.tion. 

Besides the ! ... ct t!l.::.t electricity from SHG:::U•s is net a viable 

substi t .. tte for wood for cookir.e; !roe. the technical and aco~olilic 

point oi view, experiences show th.at even when elact~icit7 is 

av.:.ilable, it is seldom u.sed !or cooking. A gligpse in Kathmc.ndu 

h.ouse!lold:3 shc:iws thc::.t even <.:JJong very well educ::.ted memcers of the 

loc~l com~:inity, electricity !or coola..ng is useJ :t the ut~ost 

as st~db7 in c.1.8e no wood, ga~ or kercsine was nvail~ble. This 

is rather a resul.t o! tracli.tionni cooking habits. than ot a lack 

of accustoming to a nev uti.lity or 9Ten of the underst2.nding that 

.such a ttigh gr3de energy aa electricity should not be conTerted 

to lov grade energy such as heat. - Dhaa.l bhaat i.s just not .:u1 

~b.ate~ul i! cooked on electricity or ~as tluul when cooked on tire. 

'l!his however shove th.1t on~ should not expeet electricity inata.lled 

in rur3.l ?reas to act aa a sumehov magic solution !or rei:iust.:i.l.ling 

an eco:~gical balance in the deforested ru:rcU. h~lls ot Nepal vitr~ut 

h~ving o.ny·ti.:.nJcing acti~ities. 

Thu only project ~o !.ir which hope!ul.ly ~ill ~c.ke n pnlpabl6 con­

triiJution towar~ r•jinst..U.l.itio.11 ot .:in ecol.o;:;ic:.:l bal..mce or at 

least i~ ~ra~enting further destruction o! t~e forest, i3 the 

Bo kW Sa.1 leri-C'Ai.1lsa project in Solu KULlbu di3trict, ~ctually 

I 
1 
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:.t.e :::ibet=-:i i.:i ':!li.:..lsa, :o 

::il.:ce .;;.:;o·..:i: 5-C ~:; c·1ocd :r!lic!l .:.r:.:! =u;.·::.t .:ct-u;il.::r d::.il:,r i.:i ':he i7i::.g 

~roces.3 ::.: :ie '1C:Jl :iee-de:i :for :lie c<.-..:-:_Je-= indusi::-7 ·.rhic~ ==.i~es :.:.p for 
t:ie l:."Tel::...nood of tile dicle camp. 

I".:.e surveys c.:r!"ied ·.Jut in 77/7~ a.id 78/79 coverin; 35 di.s:ricts, 

s:ioveC. :~;.c...t ":~o :.:ic!l er:;.p0.2-sis :i .... s be~!l l.:.id c::i the pure:::r tech..'1j c::l 

~::ii=.t of 'Ii~~, of !"-..u-_-..1 electrificatiun ~d t~.e:.t OZl. t:he Jtb.er !la:::~. 

soci~-eco~~mic study, assessment oi future cott~~e and scall scale 

indusi:ry ievel~~me~t on ~~e of ~ ~ill'ket ~~ysis, i.!l short the 

wh~le productive aspect of r..ir..:l electrific~tion was negleet~d. 

Uns4tisf~ctory load curves vith ver'7 hiih domestic pe.!k were Cli:.~e up 

to i.Qprove the dai.l.y load !actor, presuming truit "some industry 

might come up", neither givUig -.. 11e reason wh,- those industries 

shoul~ come up or vhich. industries are cost likely to come up. 

In soIMe c:aes, <1here on.17 sites vith. lliited potential. could be 

identified for a specific load centre, ~riority ~a..s given to domes­

tic li3ht lo~d ~o the detriment of productive lo~d .::.s for exc:aple 

~um~in6 .:!r~inJ w~ter or irrig~tion ~ater. 

I~plement~ti~n of thus a.n.:U..ysed projects ~ith-0ut 2IlY further input 

vould ~ost likel:r la~d to si~il.:.r experiences as ~ade in Dh~uta 

'Jr Surkhe't. 

~. Icproved Appro.::::J: 

~'11th the aim 4:0 cover as many "! the llll.7 districts o! Nepal. as 

possible (51 districts) ~ series of new surveys vaa st.:irted in 32 

di!!erent districts in spring 79 and is a.ctwil.l,- still going on. 

On the baae of the so !.J.r m~de experiences new teras o! reference 

tuve bean wor!ced out !or the privcJ.te consultants vho ~e oci.rrying 

out t!:l.e 'otOrk. These new surve1:3 9!Jph.u.sise mora the productive as­

pect of the ~so o! electricity than the ~urel1 tecilJlic~l, _-ince 

i~ vas Sedn from the !ora~r surveys that t!:l.e tach.nical part o! the 

atudies in ~ery !av c~e~ could ~eat the raquirements. The con.sul.­

t.1.D.ts h~ve to identify fiv3 ~oat promiaing load centres in the 

district ~sigDed to the~, on the ~nsis o! the !allowing li,t ot 

the prio-:-it:; ~ritsria.s !or self...:t~.on of loud centres: 

' 



- far.:is 

- i::-r~ ga.ton. 

- ~ensely popul~~ed areas 

- ":a.zaars 

- ~ocalities .,,ith ~or9 than 1000 inila.oi~an~s 

A.f';er identification of five suitable i.oad centres within the distric-:, 

the consul tan.ts have to ca.rr;r out a basehne sm ve) with the local 

i.Dhabitants with the help of ~ questionnaire !)repared and handed 

over to them b)' the smJB. From these baaeline SUl'veys we hope to get 

informations about the general a.tti tude of local populativn towards 

a. new utility such a.s electricity-. Results from these interviews ll123' 

a.s 'iiell help the consultants to lla.ke a. r98listic powe:.. .. demand :"ore-

cast. 

?or each tlm.s identified load centres! two technicall7 feasible sites 

have to be proposed.. The so:tvey work on these sites is !"edlwed to 

measuring head md canal length and to !Dake informative photographs 

of the whole proposed. scheme. 

In short th;.s new approach intends to g:!.ther more idormation a.bout 

produ .. tive iiaes of electricity- in rural areas and to nze projects 

rather on the base ot a. reasonabl7 expectable productive demr....nd than 

on an ever grcving demand for domestic ligtit, which at the limit 

c"uld never be aatistied. b)' azr:r si1d of SBl!Dl'. In the sizing ot 

the projects, light load.a should be assum'd in the range of 1 00 -

150 W per household as this is the average com:i~ted loiid which 

would be sufficient to satisfy basic lighting needs. In :reali t;r u 

soon a.s electrioi t;r is availa.ble, the load per household. intends to 

be higher, a.t least in the households where they- can a.f'ford it. This 

however must not been taken into considera.tion a.t any cost a.s with 

pricing policy or other restrictive measures lighting loads ca.n 

JasU:r be ca.pted within the mentioned limits. 

' 
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-: ... ..; -·- ....... .;:, '":' --- ..... ---.1.. ..... :::e 

i;i .:ervie•_.,s 

(!r-:>lil 5 C.ist:-i~ts so ~.:.:). I... every dist:-:.~t iCJO r:ierso:is :-i...:.ve 

~een i~t~r7iewed. 

·::i t!:2 ~ues'ti....;n ·1i.iet~c:a. .. ·c::-:y t~i~ .. ~:: !;l_: __ -: ~ncy -re ~ore i~:;cr-:~t 

t1"C"rks to d·~ :.zi t:1a 7ili.:.:.3e 4;~..:.=, alec-:~ific.::.t:i·.:ln, G9~;·~ ~~t u! t~ese 

5v0 so :f~r ins'.:er:?d ·.:i ':~ yes. Tu J!le iistr: ::t .:.ll 100 interrie\lees 

::-..ils~re!"ed ·_r:. t!l !lO. ~::i.e :,ierccnt::.;e of th.e a.1·:::i::nc:.tiv.? Qj]_SiJers :iot 

countill.3 this di3trict ~aces to J6% 

~\.;.long the developm~nt works ~entioned en fir~t ~r sec~~d priori­

ty out ~! u list of 15 posaibil.ities, the lilOSt oftenl.y mentioned 

are ~ - irrigation 

- watersuppl7 

- :iec.J.thpost 

- motor~ble roads 

Only in cne district so f.::..r electricit7 fcir dome5tic use !J..::!.s been 

given first priority. 

- T!le .:ioney spent on !uel for li~hting per conth ·on a average of 

~ so f~r surveyed diltricts illilounts to 21 rupees per household. 

One district a.n exeption as in this district the 

Qoney s2cnt on fuel 1 for light is 83 r-~pees. 

Includin~ this district in the ~alcul.ation of ~ averaje of the 

5 .surveyed di~tricts gives a.n 1verage' of j4 rupees per conth. 

- In all the district~ exce~t one lighti4g is done Qa.inl.7 with 

kerosine as fuel. Only ill one district tile ecologic.:..117 .11"Eil!ul. 

practice of burning dialos (resin• soaked wooden chips cut !rem 

living trees) tor light is done exten.aively. Ill this district 

thus electri!ication would tu:..ve a direct imp.~ct on tlle ecolos;r 

even by on1y supR!ying electricity !or doQestic light. 

4.2. Further Raauirements 

To paasionates of rurQJ. electri!ication thes~ preliminary results 

may sound disa1pointing. On a tirst glimpse it does ot course not 

make much sensa to inetall electricity in rur.J.l. ar~~s, when the 

majority of thi..:Jc that thero are more import::.nt 

works to ba ~one in the vil.l.age be!ord eluctricity should bG intro­

duced. E£owevar, these answers 'JJ.tJ.7 on.l.y ind.i.c..:.te thclt local people 

' 



cannot i..~-:.ne :fha:t al: .;u be ione :fi th elec"trici t7. ?-.lr"ther::tcre 

the :forks ::ien:tioned on first pla.c es to get priori-:y over el~"trici "ty 

a.re ::ia.inlJ' :i'or.ks :fh.ich ca.n be ir:iple."!lem:ed. -...:. th the :1elp o: elec-;:-ici. -:j·. 

l'hu.s these preli::iinar'J reSl.llts only indicate that elec~~icity a.lone 

d.oes ::iot fulfi:l a. basic ::ieed of "the ::-~al population of :-Tepal ":lu-.; 

i::ipor-;ant for rural ievelopment. 

As e%periel..ce shows, it is nc.t sufficient to :nention in prefeasibilit7 

repons other activi·:ies ':fhich would be most fruitful. to be introduced 

in combination with t.J.ectricity. As these pref'easibilit;r reporta 

usual.l;r find only a Vf!lr1' limited. readership and as especially those 

who would be in charge of such nanJdng activities never see such 

reports, so fa:r no other activities in combin2.:. ... on. with electricity 

can be expected.. ~i thout an ~u.t from concer:ied of!'ices :::i.othing will 

happen. I think therefore that the need to inwlve other of:ices i:i 

rural electrification right frot11 the beginning is ver:; strong and 

that in addition to this, a kind. of circulation key ::sAould be iforked. 

out according to. which these pref easibili ty- studies ..,ould be distri­

buted among offices of other departments and rni:lirtries. 

5. The Possible Uses of El.ectricitz in the Hills 

The following shall but outline possible uses of electricity in. 

combi.Ila.tion with which electricity could become a. valuable input 

in raral development, pointi'lg out a.s well wi:...i.ch offieea should be 

involved. right tram the begi nnj ng. 

5.1. Traditional. Use 

A.a sta+,ed earlier, the traditional use of electricity is or.ly- for 

domestic lighting. Thus in common Nepal.;_ language ''batti" stands 

for ligb.t, lamp as well as for current, el ectrici t:r. ·!'hough it was 

stated tha.t electricity for lighting is an unproductive 11se, this 

is not full7 true. Light can be used to extend the worlc.ng ~ in 

manually operated ir.dnstriea, to allow st~ng and reading after 

sunset, to establish eveuing schools for adult U teracy course!:/ 

and a.a some pretend to curb the birth rate curve considerabl:,r. 

I • 

l 
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J....sed .Jn :::ie rt!qai!"~went t::.. ... t el.ectricity eit!lar contricui:a to 

rur~l dev~l~J~e~t or the reest~blist!aent of 2..Il ecologic~l ba.l.~nce, 

the fol.l.ouing .;;.re but socie possibili ';ies '.1hich :1ould help to 

ful.l!ill it. 

5.2.1. Community Hotvater TClllka 

In placee vith very lov de~c.nd during day ti.I:te, ~he surplus capa­

cit7 of a NHEGU could be used· to heat aater in electric bc~lers. 

pl.~ced on well fre~uented ~.nd centr..0.ly loc~ted place~ in a vil1age. 

The use of water 1.1i th 50 - 70°c +:e;aperatur'! for cooking instead o! 

cold water coul.d reduce the dec:tand !or firewood oy as much as half 

of the actuoil demClll.d. Thus us6d el.ectricity ~ou.ld illake a palpable 

contribution to the conserv~tion of forests .J.Ild to the reectablieh­

m~nt nf an acol.ogic~l bal.mlce. 

Howe~er to real.ise thie vay of using surplu.a electricity the RECAST 

3.Ild some local. •ark.shops !or develop~ant and construction o! chaap 

and a.ppi:?priate boilers, the deparUient of WSS as well as flUlr be 

the LDD should be involved ri~ht from the be~inning. 

5.~.2. ColDi.lunity Gob~r Gas 

Gob<U" gas being a widely' reco:snised and val.uable ..lltern~tive 

energy source is not easily applic~ole _n the Nepalese hills due 

to un!~vouruble climatic conditions. Gobar sas ~lans are b.c:l.ving <lII. 

optimcil. sas output with cin ambieri.t tdmper .... tl.lre o! 28° C. This 

temper~ture however is re~ched onl.7 durin0 few ~onth per year in 

large parts o! the Ne~al.eae hills. 

SATL is c.ctu.llly building a chel!se plant in tlle nil.ls south o! 

KathLland•1, vhich should depend colilpletely on 3ob;:.r g'.:'..:: !or :i.ts 
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en.e:-~; re·=_uL.~eraen.ts. ro ::ie...i.ce 3ooar ~as ::_JroC.uc-:io:i feasible il:!. spit~ 

vf ~r... ~.vo:irable cli:..a :ic con=.i :ions, :i .scl.:.r '.:le:a t 'J.:.cking ap syste!l 

!J.a.s ·:ee:i c::!'.l.c~iveci .:..=.C. will ~e :isec for tlle fi.:.~st ti::Je in combi:iu.-

tion ~i~~ ~obar go.s. A smc.ll. tr~:..1 plari.t h~s oee~ put i~ operation 

sati.sfictorely :.bout one: ,.ear ouck. Accordi:i; to ctlculc.:cions :ic:.d.e 

i!l t!lis C'ontext, o.n <:verage daily input of 50 k'.·Jh "-?proximc..tel:r 

~ould oe suificia=.t: to keep t~e teaper~ture of 1 ~el.l. insu.l~tcd 21u3 

pit o~ ~ op~i~um ;inder ~ver~ge cl:'-ou~olo3ic:::..l concitions in tha 

Nepalese !lills. 

One now could think of an electric b~cking up system ~s well., to 

oper:'l.te al.one or :.n eombinai:ion \;ith solar collectors, us .ng surplus 

cap4city of 4 MHEGU during cULytime to kffep the gobo.r ga...; plant at 

CUL optimal. temperature. 'DU~ indirect iu;e ot electricity voul.d very 

ele~ly cut down the exclu.cive uoe of firewood !or ·~coking. 

Agencie~ .::..r.d public bodie~.to be i.Ilv~lved in the =ucceuoful intro­

duction of ~ur.h pl<lllts would be for ex.::.t:lple loc:::..l workshopa vith 

er~erience in manufacturing bio gas plo.nts, ~AST for develo~ing 

an appropriate ~e~tinJ system, LDD, Agriculture Tr:::.ining ~d ::%­

tension Section of the MFA etc. 

A typical topogra:ihieal. feature of Nepo.1 a.re the "To.rs", hi8h 

:;ila.teaus of 3.lJ:w.vial and thus very perviows :DD.teris.1, sit'Wl.ted at 

So - 150 m above the riverbed.a in the val.l.e1s of the major rivers 

ot Nepo..l. These ta.r5 umi~y .:i.re extre~ely dry due to the le.ck of 

Hater reten:sion cnpa.bility of their soils o.nd complete l..:tck of 

irrig:ition f~cil.ities. Gravity irrigation schemes often =.re.not 

teuible for these tue due to e.xtremel7 long cannJ s req_~ed., 

Another typicc.l feature of Nepnl i~ the !~ct, that settlements 

usu~lly .ire situated b.igh on ridge~ ~bo~d the riv~rvalleys. This 

often brings vith it the f.:ct, that no sources oi drinking wc.tttr 

:.re avnil~ble above the settlament to a..l1ow ~ gravity wutersupr!t 

:scheme. 

In both the mentioned !eatu.rea electricity c~~d be used in a. cost 

productive way by supplying the- enerzy ~o run pumps. This however 
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uouid require envolvecent of DI and DWSS right fro~ the begin=iing 

of ~he fe~sibilty study, in ordar to ensure ~ successiui icplaQenta­

tion of such ~ wuitipurpose project. 

5.2.~. A~robased Industries 

Rice ilull.ers, oil expellers ;:.nd flour mills ~e the QOSt trivial 

examp.les of ;;:.5ro °!:l.'..seC. industries which c.::.n use electricity o.s 

motive povcr. Having o. Cli.11 ju.st near the settlements on top of 

the ridge c.::.n spo.re several. hours of mD.Dpover a.c~ uaed to bring 

the grllin dovu to the river vhere the trad.itio~ "Gho.ttu11 (wt:.ter­

vheel driven lilills) are loco.tad. This manpower thlUS would be !roe 

for other productive development a.ctivities. 

Mnny regions of Nepal h~ve ~ favourable climat~ for horticulture 

and !ruitpl.:.nt~tions. Tha m:.in problem so !~ ~eri.ng the deve­

lopme~t of such horticultur.:i.l f~ is the lo.ck of tra.napo~tation 

fo.cilities which ~ouid :.llow to bring the peris~ble crops to the 

market vi.thin a useful l=.J;>s of -=ime. \-Tith the help of electricity 

fruit proce&sin.g plo.nts could be inst~led which voul.d ~llov the 

marketing of the locc..l cnsh crops in the big consumption centres of 

Nepo.l. 

To sive the needed input to this kind of deTelopment, the J"ruit 

naveiopment Section of the DA, the Hc..rketing SerTice Diviaion D.lld 

the F.conomic Anal;rais Division of the DFAMS, tho::..r.DD9 the DID.,. the 

~PC, the DCVSI, the ADBN, the ISC and others should be involved in 

s~ch progrCJilCles right from the beeinning o! tha project study. 

5.2.5. Small Scale and Cott~5e Ind~~tries 

As the experiences from Dha.r.jcuto. and Surkhet sh1:>w, samll sc.:i.l& and 

cott~ge industries do no~ come up without ::m.y input !roe outside, 

simply becc.wse elect:·ici ty is suppliec!.. 

To o:ike aura tha.t such industries rc.::i.l.ly coQe up. clooo cooperatioD 

bet\·1'!.,n LDD, TPC, DCVSI, DM, ISC, NIDC etc. h.:.s cl.:i.icing priori t/. 

' 
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5.2.s. Zuc.:::.J.]:3tus Oil E..~t~.:.c~icn 

A ::iore utopic ·.itilis.::..tion oi el.ac~ricit7 ·.-1-ulc!. be the extr::.ction of 

Suc=.lyptus ~il. As ~~s .:.L~e~dy point~d out ~y Mr. Mi:llc~lo C:.mpbeli 

.:.r; t!le Semi.;l:ir on '.·i:.c.:.gelile!l.t o! ~iount.:.i.:i Ecosysteci :iel.:i !ior~ in 

:\...::.t!:m.::.::i.du in Noveliloer t\:o ye::..rs ':J.:tck, Zt;ctlntus c£..::i.:.lc'..u.l.::::.sis of 

:ior't!l-'../est • .:.u::.tr..:.li.:.:i vri~i!i, ·.:ou.lci be 1 .;ooc!, f.::.::;t grovi.;lg fuel­

uood tree, c~p.:.ble of produci~ fuel of ~i~h c;;.lorific v~lue. 

~-/i~h. a little ener$Y input, euc:Uyptws ail could~xtrc~cted from the 

s.'l.illler or:.:ichas .'.ll1d le~V85 ~ud form ~ ~:i.lua.ble export good for Ne~.:.l. 

Cne 44 gullon barrel of Eucalyptus oil ia uorth 4000 i ap~roxiaultely 

on the ~orld ~ket! 

T!ius an Euc:Uyptus tree plwit~tion in coabin.1tion vith an electric 

Eucal.yp_tua oil extr:.ction pl"-Ut vou1d full!ill severn.l .:.iJ:i.3 u one(:: 

soil protection and erosion control, 1•energy pl"-llt.:ttion" to provide 

tuel to the loc.;j. people .1l1d gene~tion of 4 5ood c~h income in 

rur:.U. .:treas. 

However, to rea.l.ise such pl.a.nt~tiozus needs coo~din<:.tion o:uld. coopern­

tion bet~een different d~pa.rtments o.nd miniatries, ~el7 LDD, DF, 

DMP, Af!'orest.ition Office, DJ-n, fuel C-i~oration~_ ISC, NIDC, Til:lber 

CorporatioL and others. 

5.2.7. Nit~ogen Ferti1izer Plo.nts • 

.AnClther even mr:·e utopic productive applic11tio11 of electricity in 

rural ar&aa vould be the .1lr~ad7 so often mentioned scmll. sc:i.le 

electri.o" nitrogen fertilizer pl~t. 'l!hia pl.ant vorka an the principle 

of 3eparati.ng the Nitrogen contentted in the o.ir b7 ~eo.na o! an elec­

tric a.re. For llll output of 1 ton o! !L'ted Nitrogeu about 50 1000 kWh 

.ire required in thia process. 

Ta bring this application !orewt.U'd, the coop4r~ticn ;ind coordilu:.tion 

of the !ol1oving public bndies would be required: RECAST o.nd local 

work.shops to a.dal)t the technology to be reproduceable locally, LDD, 

Soi1 Science Section in the DA, A..DBN, AIC cllld othars. 

I 
' 
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6. The Function o: the SHDB 

The function of the SHDB is to supervise feasibi1ty studies for 

rural elec ;rification c":.tld to act as the executin5 ag~ncy in the con­

struction of SHEnU•s. SHDB o.l.rend7 now is _rather understaffed, espe­

ci~y in the field of civil e:igineeri.ng ~d it can by no me'-llS be 

the task of SHDB itself to c;;;.rry out an integrated approach on its 

ovn forces. Its function within th& outlined possibilities ~! appli­

cations of electricity in rura.l arena ha.!! to be confined to act as 

coordineting age~cy between the different cantioned offices and in­

stitution.a in order to ensure o.n •fficieut integr~ted ap~roach to­

wards ruro.l elect:;.:ification. 

z. Conclusion 

If rura.l electrification is to contribute tovard the econo~ic out­

put ~d riae incomes in rur.:.J. uena, it muat be pl.1ced in a produc­

tive context • .Electricity from SK:EnU•s being r~ther <1l:1 expensive 

energy, it is economic~ to faasible to supp!7 it for domestic 

lighting only and at the limits would even no~ be feasible to supply 

energy !or covering the loco.l he~t requirements for cooking. As 

e~eriences in Guja.ra.t (India) ~ve shoV11 "energ;y pl.:.n.t.::.tion.s" i.e. 

2~t~tions of fo•ests ~ith ~pplic~tion of a regul.:ir cropping 

pattern for supplying wood !or fuel, nre cheaper than other sources 

of enera~ If 1% so1.:.r energy conversion. b7 photo 9111thesia of trees 

c~ be achieved, the lnnd ;equirement !or n 1 MW thermoelectric 
2 pla.nt on base of wood wou.td be 1 km on!7. A.a for the !uol costs 

fr~m energy pl~t~tiona, studies in the USA o.nd ezperiences in 

India put them in the range of 0.1 NC per kWh o.a compared to 1y0 

to 2.0 NC economic price per kWh of s~ h7del pl.::.nta. 

The economic justific~tion of SHEGU•s thus ia not self evident. 

'nle need to put ruro.l electrific~tion in a productive context cnn 

not ~e denied and in Nep~ this can only be a.chieved through c..n 

i.nteg%~ted c..ppro~ch. Here one should Q:Jce ~ strong request on the 

address of interDZtionz.J. c..nd bil~tero.J. development agencies ~s vell 

as development b~ not to just consider il:l~lement~tio:ia of isola­

ted SHmU' e but t.:..ke over 11 p~ck<:.ges'; !or !int:.ncing. It is only like 

this tb.c..t rur:il electrific:.tion c:in ~l.~\Y its importD.Ilt r:>le ilJ. the 

development of :he country. - .... - . 

' 
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