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One of :he :nost easily tapped energy- resources in ~lepa.: i.s !lyci.ro-power, 

and one obvious use of hydro-powP.r is to generate elE:Ctricity. !iowever, 

iihile it is certainly true that el~trifica.tion can a.ct as a spur to d.evel­

opment 3.Ild provide necessarj input for it ~o happen, electrification of 

itself is not development. Development in a society wher~ electricity is 

available is related to the use! rather than to the provision cf electricity. 

It is therefore necessary that, w~ere electrification is being undertaken 

as a spur for development, ·:hougb.t and plamu.ng should be given to the uses 

to "hich the electricity will be put. And this aiust be done first of all in 

terms of the development needs of the collllllll1it~. 

Development Needs in Nepal 

Nepal, in its efforts to make up for man;y years of under-development, 

is developing o:i. a Wide front. Broadly all development can be classed under 

four headings: heal th, education, energy- and food. Nepal is developing in 

all these areas; however electrification can only make substa.atial contri­

butio::s to the last two of these, namely energy and food. tie will therefore 

briefly examine the needs in these areas, and consider how electri:'ica.tion 

can be used to :neet them. 

1. Energy Needs 

It is a proverb that 'Nepal' s riches are her forests• • Unfor­

tunately that proverb has largely lost its truth, as the forest in more 

and more places is cut back tc provide fodder for animals and fuel for 

cooking. As the forest cover recedes, the land is eroded, and many 

hillsides that once were fertile are now barren. Though His Majesty• s 

Government of Nepal bas a reforestation programme, there are many yea.rs 

of neglect to make up for, and as much as possible should be done to 

sa.ve forests from fllrther destruction. Because of the destruction of 

so l"lUCh of the forest, there is an increasing energy shortage in Nepal, 

and one that is much more serious than those which have faced western 

nations in rec~nt years. This is because the shortage affects the most 

basic need the-re is, that for food. Granted food tot> is short; but if 

what food there is cannot be cooked, then one is little batter off for 

having it. Portuna.tel;y the shortage at present does not affect ev-erybody; 

however year by year an increasing number of Nepali people a.re feflling 

its effect3 and are being forced to look for alternative source~ of fuel. 
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There are f,ur !:lain possible alternatives to firewood as a cooking 

~uel; gobar (cow dung), gobar gas (or bio-ga.s), kerose~e, and electri­

city. Gobar although. used fairly Midely, is unsatisfacto:-:r in that it 

deprives the land of much needed fertilizer. In this respeci: goba't' gas 

is :nuch more satisfactory, in that the sludge which comes out of the 

plant as waste has as !?IUCh fertilizer value as the gobar whicb is used 

to feed the plant. However such plants are too e-rper-sive for ~ost 

Nepalis, and while their development should certainly be encouraged, 

other energy sources are also needed. Kerosene also i~ too expensive 

for most people, and in any case it mu.st be i:nported, and therefore costs 

the countr;r preciow.s foreign exchange. Electricity is also too expensive 

in most places to be used for cooking. 

2. Pood Needs 

As with. energy, the food su~ly situation in Nepal varies 'V"frY much 

from place to place. Some places have surpluses, while others su.ffer 

shortages. Often it is the people who live high up in the hills who go 

hungry, while those who live the valley are able to grow ~nough or more 

than enough to meet their needs. 

There are three basic approaches to meeting the food needs of those 

who do not have enough. One is to raise the productivity of the land, 

another is redietribution of land, and the other is to develop suitable 

small scale indus"Cries that will provide a cash income to the people in 

the hi:ls to enable them to bu,y eno118h .i:>ood to make up their shortages 

(providing that the overall food supply situation in the countr;r is 

ad.equa.te). 

How Can El.!ICtrification Meet These NeedS? 

Enersr 
Thoudi it ia perfectly poaaible to use electricity as a cooking 

f'11el, it is in fact hardly used at all, tJVen in those rural a:eaa where 

electricity is avai!able. As has been said, this is because it is too 

expansive for people to use. Furthermore, in moat smal.1-acale .11ydro­

power projects the actual cost of the energy is uBUa.lly calculated to be 

rether higher than the normal selling price of Rs.0.50 per kWh. 

'I'here are, however, two factors in the high actua. l coat of energy 

which give rise to hopes that the c~sts need not ~~ so high. The first 

in +.hat many schemes expect to have a Ver:! low maximum load for the 

first years when the interest payments on the loan will be high. The 

second is that, even when the load builds '~P to a. reasonable level, the 

load factor ic upected to be very low - in other wcrda the avera.ge 

' 



- 3 -

;iower pr,,duced <1ill be ~uch lower than the peak power. In the case 

of 9urely domestic loads, it wouli be expect'!d t have a. ;ieak load 

:'or 3 to 4 hours in the evenings, and for the other 20 !:.ours in <.:he 

day ve:rJ little power is consumed. In such cases the :;.oad. factor 

(aver~ ;iower/peak power) cculd be as low as 0.2. !'he capital ccst 

of the plant, and hence the coSl;s of the energr, have "';o be based.t 

not on the amount of energy produced, but on the peak power demand. 

To give an example, take a project with an installed capacity of 30 k:i, 

where the load factor is 0.2. The total power that could 'Je generated 

in a day if the plant operates continuousl7 would be 720 lciih. However 

if the peak demand is 30 kW, because of the poor load factor, the amount 

of power produced will only be 144 ldlh. In making up the pricing 

structure, a certain amount must be recovered per day. Suppose this 

amount is Rs.100. If only 144 kWh is generated, then the cost per kWh 

will be Rs.0.69. However if the plant was able to opera.te at full 

capacity, then the charge coul! be reduced to Rs.0.14 per kWh. If 

electricity is used for cooking with normal cookers, ~he situaticn is 

not improved, but rather worsened. FurthET, at peak time3 when pecple 

were preparing their meals, there would 't.e only enough power available 

for only a very limited number of families. For inst a.nee, suppor.e that 

a family is able to cook a meal on a 1 ldi cooker then a 30 kYl instal­

lation would only provide enough power for 30 families to cook on. Nor 

is pondage an answer to thla probleri, as the capital ""oats are increased 

in pr-iportion to the installed capacity, and ~here is the extra expense 

of building a pond.age basin. 

The onl7 wa::r in which the price of e.lectri"al energy in such 

schemes could be reduced is by improving the l~ad factor to as near 

unity as possible. In other woX"ds the load should be as steacy- a.a 

possible. Nepal ia not alone in facing this problem, ht it is more 

acute than in most other c .mtries because it is choll?l up !T'Ore sharply 

by hydro-power than by fossil tu.r1l generated power, ~here the energy 

costs depend, to some extent, on the actual amount of enera consume:: .• 

But there are other countries where hydro-power is the major source of 

electrical enera, notably Norwey, tfhce ovm- 9°" of tha eleictrical 

~.nergy is generated by water power. There they have been able to 

rlr;.velop very cheap electrical tm.erf!3 through encouraging the con1W1Dption 

of ~lectr ~;;i ty at a high load fac. tor. One aspect CJf ·.;his has been the 

development of a 'heat etc.rage' cooker, to use a. low energy input through 

a large part of the day. 

' 
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rhe 'heat storage' cooker, as developed in Nornay, has ~:ow 

"attage element ·11'hi.ch is used to ae~:t up a block of cast iron. 1'his 

block is insulated, a..nd gra.d.ually s~ores up the hea~ produced ~y the 

element. The heat is stored up slowly throl.i.ghout the day and :light, 

and is then av-...ila.ble :or cooking :i'hen required. Thile cooking the 

heat is removed at a high rate; and it is replenished at a. slow rate 

in ti:ne for the next meal. As it stands, the cooke:• needs ~.;me :nodi­

fication before it rill be suited to -:he needs of Nepal, and work needs 

to be done on this to find the most suitable materials and :neans of 

construction. (An ou-';line design is shown in Fig. 1.) If, b.oTMever, 

the development is succeaE:tUl, then it could result in a much higher 

load factor than is coramon, and therefore in much cheaper electrical 

energy. The example mentioned above gives some idea of the factor that 

could be involved, but should not be taken to represent actual costs. 

These will vary from place to place, and in any case a.re very dependent 

on the rep~ent period and interest rate of loans. Prelil:linary studies 

have suggt=Sted that an element in the range of 100 watts to 300 watts 

should be adequate, and part cf the aim of development should be to make 

this as low as practicable. It is estimated that the si.ze would be 

comparable ri th the 'chula' (wood stove) used in Nepali homes. 

It should be noted that the development of the storage cooker in 

Norwa\Y was associated ~ith a. ta.riff structure that Wat' deliberately­

designed to encourage consumption of electricit7 at a. high load factor. 

A storage cooker w;.11 inevitably ~e a. higher cost than a normal cooker, 

but should be much cheaper to run if the ta.riff is right. The tariff 

str.ioture adopted in Norw~ was a 'subscribed demand• tariff: in U.is 

the consu~er ~ a certain number of watts at a fixed annual charge, 

anti is tl en tree to use that level of power for a.a long as he wishes. 

Obviously the longer he ltses electricity for, the cheaper it becomes 

for him; conversely, given a certain total daily energy r~irement, it 

is cheaper for him to plan to spread his power requirements through the 

day, ao tha-.; his load is steady. In this wa;r he can~ as few watta 

a.a possible, and so make the cost to him a minimum. This tariff' structurf' 

does allla\Y with the need for a kWh meter. Instead, a current limiter is 

installed in the consumer• s house, which disconnects him should he try 

to draw too much power. This f'u.nction could be performed by a miniature 

circuit breaker, which would then also replace the main fuse. 

' 
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Food 

There are a. number of w~ in which electrification can contribute 

to the ~ood su9ply of a community: 

l. La.nd Conserration 

If electricity is us~d for cooking, as outli~ed a.bove, then it will 

ease the pressure on the forests and so t"educe the erosion ·Ahich 

is reducing the area of land a:vaila.ble for agr:!.cul':ure~ 

2. Fertilizer Manufacture 

3. 

4. 

The first process developed to 'fix' n:i 'trogen from the air so that 

it could be used. as a fertilizer used an electric arc process. 

:thile this has been superseded in industrialized nations, it could 

well be appropriate for a country like Nepal, where the transport 

costs on fertilizer are high and where electricity could be avail­

able in remote regions. At present a plant is being developed that 

would use about 3 kW and which would produce fertilizer in liquid 

form. While this is not suitable for every~ place, there are many 

places in which it could 'i.,g fed in'\'.o water used for irrigation, 
.... 

and so increase the crop yields. 

Agro-Based Industry 

As previc".lSly mentioned, one way of increasing the food supply to 

a co~ty is by developing small scale industries that will provid_e 

a cash income with which extr:jt can be purchased. Whii; this is 

'· attractive as a theory, it ne . areftu planning to ensure that the 

cash generated. does res.ch those.Jrho need. it, a:id one -must also watch 
I 

~.gainst harmful social consequences attendant upon the change from 

subsistence to a cash economy. One thing that militates againEt 
,._ -

such developments is the lack of infr~~ructure\ Oae way in which 

electrification can help here is by provilding the pow~ for ropeways. 
~ 

Lift Irrigation 

While the benefits of pump-lift irrigation ~obvious, it is not 

alw~ economically feasible, particularl;r where moderate pumping 

heads are involv.,a. Even where it is feasible, muoh less expense 

will be involved if it can be arranged that the pumpg are driven 

by turbi~~a directly, rather than by electric motors. Nevertheless, 

where the conditions permit, the use of pump lift irrigation can 

subatantia.ll:r increase the yield of an area. 

Conclusions 

T'ae gan.!l'ation of electrini ty from water power is a well eatablish'3d 

technology. While there are ~reaa tha.t ne4d development, particularly the 
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:na::ter of speed control of 7.lrbines, it should :iot oe :oo ,S!"ec..t a ;roblem 

to ~nerate !iydro-electrici ty on :i. small scale for a reasc:'!"..able cost. On 

:he other hand the ase of electricity to ~eet the basic ~eeds of a developi!'lg 

countr:r is an area. that is largely unexplored. There are ila:ys in iihich 

elec1;ri:"ication can be not just a luxtJry' item, as has been suggested above. 

'3u~ ::r..ich ~;ark is needed to turn these ideas into practical :-...a.rd.ware that 
' can contri~ute, not onl7 '1n paper but in reality, to the :ieeds of the r..:ra.l 

co:nmunities. 

H.yiel - B'.ow Small is Beautiful? 

It is generally assumed that the costs of energr decrease as the stze 

of individual generating installatione become larger and larger. However in 

a. country like Nepal, with a. largely rural community spread out over rugged 

terrain, this ir; b;y no means alw~ the case, and careful consideration should 

be given to choosing plants of the right size foi- each scheme under consider-

at ion. 

Factors Aff ectin.g the Size 

In planning a hydro-electric installation, the fallowing f.:::ctors should 

be taken into consideration when deciding upon the best size for a particular 

scheme. 

1. Civil Works 

As hydro-electric plants i~rease in size, not only do the civil 

works increase in size ~orrespondingly, but they alsu increase in com­

plexity. In industrialized countries this is not too much of a worry, 

as the organizations and in:t'r~atruct..i.res ex::ist to cope with tilie com­

p.i.exit;y. Purtharmore the skilled labour necessary for euch un:iertakiDgB 

is available. However in Nepal these conditions do not obtain~ ;Ul 

large schemes have to be undertaken b;y large foreign :f'und.ed or~z­

ations: furthermore the nature of the country makes the undertaking of 

large civil engineering works arduous and upensive. H38.v,r equipment 

cannot easily be transported and jobs which a.re routine in other settings 

become laden with problems and diff'i.:ul. ties. 

But perhaps the most important consideraticn is the .:ruestion of 

labour. His Majesty• a Government of ?lepal, in thair Rux-al Electrification 

Development Programme, a.s in oth n- development pro~eas, a.re emphasizing 

peoples participation a.s one of the means of inr,?leme!"l~ing this p1 'gramme. 

'l'hie ha.a aeveral benefits in Nepa.!~ one is th&.t if there is genuine 

pArticipation, tilBn there is much more & feeling of comn...mi ty involvement 

' 
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and o-.mershi-o in such pro j ec-: s. A.nether iraportant oenefi t is ";h.a"; if 

"';he people ~ho are to oenefit by a development scheI!le ccntricute "';heir 

~wn labour voluntarily then a significant por~ion of ";he cash cost cf ~ 

scheme ca.n be saved. This is particularl:r beneficial in a society 

where cash is used ver,r little, and provides a :neans for people to pay 

in kind for developrnJnt work when they do not have the ~esources to p~y 

in cash. However, if such development is to really i~v.:lve rartici­

pation o:.. the .,hole community, then it is important that the cor:tr:1unity 

is involved not only in construction of the scheme, but also in owner­

ship, such a.s through a cooperative. If they have contributed to the 

value ~f a scheme through their own la.hour, then it is only just tha."\ 

-ehey should be given the responsibility of ownership. 

If a hydro-electric plant i~ to become a people• s project in a 

manner outlined above, then it is evident that ~ t must be possible for 

the people to contribute their labour, not just in an ar~illar,r role, 

but by providing tl:.e main workforce necessar.y for the construction of 

the scheme; and this will onl:r be possible if the bulk of the "ilork can 

be done by unskilled labour. In aia.ey- large schemes sophisticated 

techniques are used and outside skilled la.lJour has to be employed. 

2. Transr:iission 

Because o= the population distribution of Nepal, with Ver"J few 

large centres of populaticn, a large hydro-electric scheme inevitably 

involves transmission of electric power. In the case of this power 

being supplied to a few large popt1la.tion centres the 6%pense of the 

transmission line is often justified. However where the load is pro­

vided by rural communities, whose use of electricity will, at least 

initially, be at a Vfir7 low level, the cost of transmission cau become 

extremely- large, and be more than the cost of providing a small scheme 

pro,,;fli.ng power to a smaller commuaity. For sch=uas of the ord.er of 

50 kW the cost of transmission can equal the whole of the civil work 

am.. equ:ipnent costs if t~e transmission line is more than a few kilo­

meters. 

3. Distribution 

In many cases the economics of a rural eleetrifica.4 ion p.oject 

will hinge upon. the dist:t"ibution costs. In the case of a compact bazar 

these will not be too txpensive; however, for vi~ la.ges which a.re very 

spread out it may turn out that the cost of distributing the pc'i1er 

r'und the vill~.ge from a central point ~ecomes prohibitive. 

' 



I~ is therefore ioportant "that the distri.bution !'letworks oe 

looked a.t cri.ti.ca.117, ·.n-:h a. view to finii!l.5 :he ~os!. economical :1,,,,rs 

of procAd.ing i!l pa:-:icular situations. :'here shouid ';e room for 

fle.tibili ty in such :natterJ a.s "the choice or ·rol tages for transmission 

and distribution, and the experience of ocher countries should be drawn 

on ahen planning systems. Australia., for instance, has had considerable 

e:q>erid?lce in set-l;ing up distribution systems in sparsely popula:ted. 

rural areas, and this experience could be used where appropriate in 

planning in other countries. 

4. Oceration 

The opera.ting costs of hydro-electric projects do not increase 

linearly with size, but, at least a.t the small end, in a. series of steps. 

~r the very sm~lest uf plants ('Pico-hy'del') an employed operater would 

not be needed. J'or a. larger project, if the turbine is used to drive 

other machinery besides a. genera.tor (e.g. milling machinery) the oper­

a.ting costs, c.s well a.s construction costs can be shared. From 5 ~i up 

to 15 or 20 !di one operator would be sufficient, with a.n alarm t·. 

indicate a. malfunction in off-duty hours, and perhaps a.utoma.tica.lly shut 

the plant down. As the whole installation increases in size and con:­

plexity, so the sta.ff nee~ed to operate it will become larger, with 

!Danagers and so on. 

5. Integration 

If various development schemes are planned a:ad. executed in isolation 

then development is likely to be haphazard, and unnec .. ~ssarily expensive. 

This is particularly the case with rural electrification programmes, as 

it is not electrification in itself that improves the conditions of 

living, but the uses to which the energy is put. It is therefore vital 

that due consideration should be given to this matter at the planning 

stage, a.ncl that the electrification should be ~lanned with other specific 

well thought out development projects in mind. Furthermore, if at all 

possible, these projects should be implemented at the S8Dle time as the 

electrification proJects so that benefits are obtained from the elec­

trification as soon as pos£ible. 

In a. narrower sense, the generation of electrici t7 9hould be iat&­

gra-t;ed with other projects, so that the most efficient use is ma.de of 

the wa.ter resources. For instance, the canals could be used for irri­

gation, or mechanical power at the powerhouse could be used for other 

purposes besides electrical generatior.. . 

' 
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A r.iral electrification progr~':IItle should ~ot be ,1anned ~ithou~ 

srJ:ne consideration of the load tha~ is likely to oe needed. ~y thP 

community. If a plant '._s ver.r likely to be under-utilized for thl· 

first years of its life, when the interest ~harges for the loa.n :!.?'~~ 

highest, it ':JB.:f well be wise to build a smaller pla.nt at first; i:f' 

the load does bui:i.d :ip to the extent that extra capacity is r~ired, 

larger plants can be put in and the original equipment sold "';o another 

site to help pay for the larger plant. This policy also makes sense in 

terms of ma.Icing the a.vaila.b:.e financial resources benefit as man;r 

communities as possible. If Bi:!al.ler plants are at first installed, 

then more colllJllUnities will rec':!ive electricity, and when the time comes 

to enlarge these schemes then second-hand equipment will be available 

to put in places where it would not be economical. to provide new equip­

ment. 

Cla.sses of H,ydro-Electric Project 

When the above factors have been taken into consideration, a p:ooject 

can be pl?..nned in one of the following brackets. 

a.) Pico-byd.el - Below 5 kW 

As has been pointed out above many Nepali villages are spread out, 

and the distribution of electric power can be Vf!r";{ trq>ensi"'l~. Fo1· sue.ii 

villages, are where suitable ~ater resources are available, a cheaper 

solution than the conventional type of scheme may be to provide a number 

of 'pico-hydel' unite ge.:i.era.ting a.bout l kW each. These could utilize 

small water flows at medium heads, and the work involved in making the 

canal could all be done with known skills. The penstock could in maey 

cases be ma.de from High Density Polyetbylime water pipe, and very little 

would be required in the war of a •power house'. 

Suitable hardware could be a small cross-now or. other type of 

turbine coupled to a motor car alternator. This could generate between 

600 W and 1.2 kW at 24 V d.c., and has the advantage that no speei con­

trol wo·lll.d be required for the turbine. A solid state voltage regulator 

would keep the out-pu~ ~101tage steady over a wide range of speeds. This 

power would be adequate to supply 5 to 10 houses with lighting, and if 

a storage cooker is a'tailable (see paper entitled ''Electrification and 

Development") energy for cooking as well. The low vol ta.ge, while 

severely limiting tha poseibility of transmission, would mean that uni ts 

could be operated by these who benefit from it without the dangers 

asoociated with higher vol ta.gee. On the other hand, an associated danger 
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:aa:;r oe -:;hat fa.mi!.:..ari ty :..;i th these low vo~ ta.ges could ':lreed cc::t e:::p-;; 

fer :n.g:-~er ~101 ta.;ses :-rhic.h. could fol:ow a.t a. :'..a.ter stage. 

~ suitable ~.init for such application~ i~ curre~tly under develop­

:nent at But-<ia.l. It is pa.rl;icularl7 intended for proiriding electric 

lighti:ig for turbine powered ::iil:s, but is capable of 11uch :·rider 

application. 

o) Z-1ini-micro-il:ydel - 5 to :cc k;i. 

Projects in this range ilould i.;se alter:ia.tors generating 230/415 7 

a.c. and asua.l ly involve trartsmission over a.t :ea.st a :short distance. 

:.(ost of the ci'iTil ·.forks will be able to be done b7 local labour, but 

some cement and other building matE!l'ia.ls ·11ould be needed for the pen­

stock intake a.nd foundations, and also for the powerhouse. :3ecause t;>f 

the genera.tor, speed cc..ntl"O 1 of the turbine becomf'ls nee essa.:r.y, a.nd 

conventional means of doing this are expensive. It is hoped tha.t more 

appropriate methods will be developed. It is also necessary to enploy 

operating and maintenance staf:!". At the lower end of this size range 

transmission is only economical over fairly short distances, but as the 

size increases the use of tra.!lSform~s and ilighe- vol ta.ges can be 

considered. 

c) Micro-hy'del - 100 ldi and Over 

This scale of project will genera.Hy be outside the range in which 

village communities ca.n participate. If the power is intended for rural 

communities, a.s opposed to a large population cent,-e, then the trans­

mission costs will generall:r form a major part of the cost of the whole 

project. In construction a. sizeable contingent of f'IUtside skilled fa.bour 

will be required and the project will need an operating and management 

staff. In some cases the plant !D83' i:li. tially be operated far short of 

its capacity. 

Conclusions 

Since circumsta.noes va:rJ so llUCh f' ... "om one place to another, and devel, "'­

ment of rural electrification is at such an early stage in Nep~, it is too 

soon to lay down guidelines to decide on the correct scale for projects in 

specific localities. Ra.ther, at each location, the different approaches 

should all be considered, and selection made on the be.sis of wha-e rilJ best 

fit the needs of the community. 
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by 3ob Yoder 

I=i. :...367, while trekking from Dor?atan to 3utwal, I reme.'!lber si tt: !lg 

in i :ea shop a.long the 3ari rad Ri7er in Gul~i District of the Lumbini Zone. 

1'h.e reasc;.1 I ::-~ember this, of the :n2ny tea si:.ops on that trail, ;,a.s due "'.;o 

the new "imerican" bridge. ThP. bridge '.'.lad been erected by USi\.ID i!l 1;65. 

It struck :ne how this was a. natural center . ..,here the trtil along the 3a.ri 

Gad River ~.,as crossed by the trail from t~1e district center in ~amghd.s, on 

""ip of the ridge to the South, to Rupakot and SL,1,nl;.;.pur on the Hugd.i River 

to the North. The Bari Gad is a. large river and like most of the large 

rivers in Nepal, it is uesless for power and irrigation by village means. 

On the other hand, t':J.e Hudgi River, a steep smaller stream, is used erten­

sively, especially for irrigation. 

After the new bridge was built, Majuwa., a.t the confluen.::~ of t:!-.'! Hugdi 

and Bari Gad Rivers, grew rapidly from a tea. shop to a small bazar. It is 

located on a la.r~, well irrigated pha.nt (large arec.), with easy a.ccess to 

the village on nearby hills. 'l'his provided. a good location for a :ncdern 

oil, flour, and rice mill. 

Tl:.e ma.jori ty of the cooking oil in Nepal is pressed from mustard seeds. 

This was traditionally done by a. heavy timber, rotated in a. hollowed out log 

or stone, to crush and press the seeds. A mcdern machine can ertract 50% 
more oil frm; these seeds and it is worth a. four-<h3T walk one wa:y "'.;o a modern 

mill to get it pre:Jsed. Flour can be ground a.t home by a homemade hand nou= 

mill, but it is heavy work and vgry time consuming. There are many small 

vertical axil:S water powerad flour mills operating in the country, but they 

ha.ye a vgry poor efficiency a.nd operate vrsry slowly. Rice can also be hulled 

at home but it also requires a lot of time and labour. In the planting- and 

harvest seasor, all labour ia required in the fielcil.1. It is usual to stock­

pile hulled rice, flour and oil so that all the women, whose job it is to do 

this work, will be free to work in the fields. When rice is hulled at home, 

it is not uncommon for wom~n to rise a.t 4:00 a.m. or earlier, and I have seen 

them work until after midnight to get the rice hulled. A mill can do in 

twelve minutes what two women do in twelve hours. :::t is true that there are 

long period of ;c-:deremplOJI!l~nt in the hills, but not for women. Much more 

critical is a tremendous shortage of labour before and after planting. Yields 

are greatly reduced by planti~ latE'I, not weeding properly, •1ot getting manure 

I 
' 



spread on -'::he f:.alds, and. ~heu th.e !:ie::.rtbreaki:::g loss of a. !lailstor::i 

:ti.t-';ing ripe ;rain before i: coilld oe !larrested because of :abour sncrta.e,-e. 

·~'?ical:~·, ;. ::ioder.l :ni:l is powered by a :6-22 !1.p. si~le cyl:.nder :ow 

speed engine "'.:hat runs on crude oil. Al: of the fuel, as •.oJell as 1-..ioricati!lg 

oi:., is i:;rported into ~lepal and :isually requires :ia.ra. currency for purchase. 

:n the case of :.!a~uwa, all of this :Uel ::iust oe carried. 2-1/2 1ays on 

porters oac!c :'rem the nearest road in Ta.ns~n. One strong ::orter can C~J 

5 days ;rorth of fuel! For eight hours of opera.ting on the avera.e,-e, 20 :iters 

of fuel and l li-:er of lubricating oil a.re required. This represents a. cost 

of o~9er Rs.100/- for one day of opera.ting, j~ for fuel and oil, including 

transport. 

In 1971, two people together set up a diesel engiLe operated mill in 

Majuwa.. After a few yea:rs of operati?Jg the ctiesel mill together, the 

partnership was dissolved and the second man sold out to the first. The 

second later became and still is Pradhan Pancha, elected leader of a locd.l. area. 

called a pancheya.t, just across the bridge from Ma.juwa. 

I!l 1975 a request came fr\ n the die&~l m~ll owner to the Small Turbine 

and !-!ill Installation Project, under the United Mission to Yepal' s Development 

and Consul ting Servia4'!s (:OOS), to survey the possibility of his mill being run 

by a "Bu.twal ~iieering ~iorks" (BEi, J.lso under the United !Ussion to !Tepal) 

:na.d.e water turbinE!., The site tha.t he had chosen used an existing irrigation 

canal and waa Vf!I"'J' close to his present diesel mill. This was not as suitable 

as a site some 200 meters up the canal and it WP.s suggested that he .move to 

the ~etter locatio:~. Even though h.e owned the land, this site did not appeal 

to him and, since his diesel mill was still running, he did not respond to the 

quotation for a water powered installa·tion given to him. 

In the meantime, a Ent tradesman, who was related to the former second 

partner, also looked a.t the location and convinced the former second partne?", 

a.Dd the ''Ba.ck to the Village" (the j,>Oli iical party in Nepal) chairman of the 

district, togethf'..r purchaue thF.. land and install a water powered mill. 

Through a. third party, the land was purchased and an order placed with DCS 

for the mill. But the Jiesel mill owner came to know of the scheme just 

before the 6-month g:race period for land transactions was up and managed to 

get the transaction stopped. So a.gain our survey crew was called to measure 

a new location on the opposite side of the Hugdi Khola about ?.IJ meters up 

from the Majuwa village. A suitable site was located and on 15 Ma..""Ch 1978 

the installation was corr;pleted a.nd test run. 



~el: s ";o the ::ii::.:!.i:i.g ::1ac!l.i.!les. ::Dven thcug-h "';n.is is a :ew :iorse~cwer :. ess 

:ha.n "';he diesel engi=e installed in =-ta.ju.wa, the :ni::ing cutpu-;; is ii&her 

since the -:urb'-ne can oe run continuously a.t ~l output a.s co::tpared. to 

cont:..nuous operation of the :iiesel at a.bo·it ~ load. ~e -;;c-"':a.i cost fer 

insta.l:.ing the water power~d. ~ill in this case ·..,as a.l:nost exa.ct~7 ";hat of 

a diesel :nEl a.t ";oday' s cvsts. Opera.ting costs, ho~re~rer, are :nuch, :nuch 

lower since ;rater is the power source a.nd onl7 a few rJ.pees ·.ior~h of ~ease 

are used in a :ncnth. Since there are only two ::ioving parts, there is '.!IU.Ch 

less :nechanical maintenance required on a. water turbine than. a diesel engine. 

Some maintenance needs to continually be done on tht: water canal, but that 

uses existing resources and technology of the area. 

A. week ago, we visited the mill to follow up on a:ny problems tha.t ~ 

have developed. in the first 2-1_2 months of operation. Minor problems were 

corrected and a number of design changes were noted. In ad.di tion to the 

owner thr~e people operate the 

2.a.dy to cook for all of them. 

~ight, they live in the mill. 

for 40 '!lours. 

mill: the ma.in "driver", his helper, and. a. 

Now in the busy season, when it runs da\}f' and 

When we got there, it had not been shut off 

The customers were Ver:/ happy, not just because they had an opportunity 

to socialize and :oaf for 10-15 hours "ilhile they "ila.ited, singing and 

dancing, etc., but because the pa;yment "ila.s now considerably 1 ess than it 

had been uith the diesel mill. Oil expelling wa.s in f'ull swing, with 

Rs.l/- per pathi of mustard seed being charged, instead of the former 
• 

Rs. 1. 75 in the diesel mill. ilheat was ~so cheaper by 3$ and rice hulling 

by 3~. To observe the owner relating to the customers, keeping order in 

the long time waiting their turn, collecting hl.s pq, and a.t the same timie 

operating the mill, was worth the whole journey. Ris 'llOney bag hung above 

the oil expeller and it was obvious from its bulge tha.t he wa.s prospering. 

The diesel mill has not operated since the •~ater mill opened. The 

diesel owner has now come to 11&, begging for a. wat m- turbine~ he still hasn't 

put !lis money down for an order, but we expect he will soon. The area will 

easily support two mills and it will be i;1teresting to see what the new 

milling rates will be. A good return on investment should be expected by 

the owner, but such competition from mills just a.cross the stream from each 

oth~ should keep the ra.tP. fair. The farmers will benefit with the -reduced 

rates, less wai. ting time and better reliability, since if one ma.chine ·i1ould 

be broken, the second a.t least may be running. What can be more di11coura.ging 

than carrying a. heavy bag of wheat 4-0 hours to discover that the mill is 

broken? 



... 
- .:..-+ -

:.Yi:ling is the first chapter in the development of Jrajuwa. 

second ~i:::. be ilI'itten about: electrification (a rough sirrey of :.!a.juwa. 

vi::i..:a.ge showed a present requirement of l.00 fort7 watt l.ig!lt oulbs, ,just 

4 K.i), soap :naking from chiuri oil, a small workshop for repair of the equip­

~ent being -.ised, etc. It ~ay take 5 or 10 years fo~ this to de•relop, but 

then, it :.s 13 years since the ""lew bridge'' was built, and before that there 

was onl7 a -'.;ea shop. 

(l pathi 2 4 liters) 
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