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Introduction:

Energy furnishes a base and lends impetus to the pace o f  

development and i^»rovement in the quality o f  l i f e ;  i t s  a va ilab ility  in 

the needed fora at the "selected tin e , place and convenient cost" is  

fimdaaental to  i t s  u tiliza tion .

Energy has now joined the classic factors o f  production; in fa c t, 

i t  is  needed fo r  any kind o f  growth. Hie process o f  economic growth is  

traceable largely to substitution o f  "energy-slaves" fo r muscle power. 

And the gap in liv in g  standards o f  affluent and developing countries can 

partly be related to inequities in energy siqjplies i . e .  quantity o f 

energy available aid e ffic iency  use.

A1ternateSources:

The staggering rise and tree-top s ta b ility  in the p rice-leve l o f 

fo ss il fuels and the fluctuation in production ceilings coabined with 

prognostications o f  impending finiteness o f  resources, have made search 

and research fo r  alternate energy resources — including retrieva l o f 

traditional technologies submerged by the eerie  era o f  cheap and easy 

o i l  a va ilab ility  — a pre-requisite fo r  survival and progress. The small 

nay or may not be 'beau tifu l' but some to ta l o f  'smalls' can be quite 

useful in this context.

Small Hydel — A Desirable Ogtion:

The small hydel plant based on " fre e " water power is  a very 

desirable option fo r remote, geographically discouraging but suitable 

locations fo r  a number o f  reasons :

( i )  The people liv in g  in the remote and d if f ic u lt  terrain have
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rea lly  not benefitted even fron the trickle-down effects  and 

deserve to be retrieved fron past neglect.

( i i )  The h istorica l approach in energy planning i . e .  expansion 

o f  large-scale, centralised systeas, has created p rob leas 

o f  unequal internal growth and disintegration o f rural and 

non-coanercial sectors.

( i i i )  Hie course o f  development influences behaviour o f  incone 

distribution pattern while educational expansion in 

developing countries has not had very beneficial results in 

equitable incone distribution; inequalities in household 

incone — and renoteness fron technology centres — are apt 

to  be reflected  in the learning outcones. Hence, 

stinulating snail agricultural and industrial enterprises 

would considerably increase e^iloynent creation (without 

negative e ffec t on econonic growth), awareness needs and 

desire/struggle to iaq>rove, beyond h istorica l fa ta lisn .

( iv )  The renewable energy depends on energy "incone", not as 

'depletable cap ita l1, and constitutes both, an "input" 

and "output" o f the developnent process. Indeed, the impact 

o f  snail hydro power projects is  over-proportional to the 

anoint o f  energy (only) supplied.

(v ) The technological progress in developing countries is  

greatly influenced by tr ick lin g  down and adaptation o f 

results elsewhere. The hitfi cost o f  capital and United 

risk-capability constitute severe constraint to experinent 

with science and technology — without reference to  'glanour' 

pressures o f Uports, which also hinder indigenous e ffo r ts .
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Hence, there is  continued need fo r  optieal u tiliza tion  

o f a l l  energy sources, fo r  soaetine to cone.

(v i )  Experience with snail-scale technologies in development 

strategy has borne out th e ir usefulness alongwith 

insufficiency o f  i t s  mapiitude to  prqpel faster 

nodemisation.

The areas favoured by nature with snall/nini-hydro 

potential are generally languishing in the past and need 

this transition phase to 'energe' on the national scene 

to nake th e ir contribution in national developnent in a 

loca lly  's e l f  re lian t' Banner.

CotmtryExgerience:

In Pakistan, the work on high head-low discharge near-perennial 

water fa lls  has. captured the fascination o f the people; the acceptance 

has passed the teething phase and th is power is  now recognised as a 

practica l, viable Bode o f  cheaper ligh t *td aotive power in the fa r -o ff  

"pocket "  settlements.

40 micro hydel w i t s ,  with to ta l capacity o f 340 kw (Av: * 8.5 kw) 

have been installed  during the last 6-7 years providing lit f it  to 1150 

households besides aotive power fo r  39 saall industrial w its .  Starting 

froB a skeptical stare prompted, in te ra lia , by "newness" o f technology, 

the deaaid has now outpaced the outreach fa c i l i t y ;  in the process, soae 

socio-cultural trends are perceptible i . e .  note safety, longer working 

hours, better studies etc- as also use o f  ce ilin g  fa is , heaters, radio 

aid te lev is ion , irons and sewing aachines which represent quantua jiaqp 

in exposure to aodem technology. Hie s p ir it  o f cooperation in the 

coaawity has slnost iaperceptibly been enhanced. The change o f



-  4 -

pattern is  not without t r a i l  o f  Micro problem in certain traditional 

occupations now inder threat o f  extinction which ne cessiate change o f 

's k i l ls ' fo r survival.

There is  no iaau iity fron technological change, though technology 

nay have no nind and w il l  o f  i t 's  own. However, i t  possesses it s  own latent 

detendnisa while i t  is  conceived, created, applied, learned and transnitted 

by people according to th e ir value-systens etc. I t  has inescapable 

socio-cultural implications whidi need to be eased and gradually attuned 

to local s k il ls ,  socio-cultural acceptance and local constraints.

Accordingly, the following iteadsed points are fo r  consideration:

1. Concept o f  Regional Network systen on SHG MIG ac tiv it ie s  

and $CUcation_in__the_f5*e i_ c ^ tr im _ o f_ K C ^ _ Ite g io n .

The tine has cone, not too early, fo r a Regional Centre to 

be established in this technology. Because o f  geography, besides 

other reasons, this fore o f energy aay well be the only vaible 

one in its  area.

The concept could incorporate following a c tiv it ies :

A. Cl*<udn(_House :

( i )  to  docivent sta te-o f-art ;

( i i )  to arrange data-flow i . e .  constant exchange o f

in fo n a t i on on problem, poss ib ilities  and developnent 

o f this technology;

( i i i )  to Maintain liaison with international, regional 

and national network/fbcal points.
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IL R_^_D_Ooord±nMlon ;

( i )  to screen tedmologies in use in industrialised

couitries and/or energing arowd the world fo r  scope 

o f  adaptation in the Region — also including re trieva l 

o f  overlaid ones fo r  upgrading/adoption;

( i i )  to  coordinate R+D studies, analysis and reporting 

o f  experiences, including socio-cultural ones.

C. :

( i )  to orgaiise spec ific  syaposia;

( i i )  to organise/exchange v is its  o f  experts;

( i i i )  to organise training courses between/aaong 

countries o f  the Region.

D. Services :

( i )  to provide advisoxy/consultancy services;

( i i )  to organise studies on (a ) institu tional aspects 

e .g . involvenent o f  govemnent, cornami ty etc.

(b) socio-culatural aspects and problems ; (c ) 

optimal u tiliza tion  techniques o f  small/mini 

hydel energy available.

The literature about this technology alongwith others, is  

finding place among may publications and hence is  lik e ly  to be submerged 

in the process. The Regional Centre could in it ia te  a regular periodic 

publication spec ifica lly  and en tire ly  devoted to  th is technology mid 

issues a llied  to i t .
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List of_Actual_needs_for n s e a ^  nd  develo^aait 

in the field of_aG_-_MHG_at_the_national_level.

The snail (n icro) hydel a c tiv ity  in Pakistan has been 

confined to  hitfu head-low discharge situations aostly in power 

range o f 5-20 kw by exploiting only part o f nat-o ff voluwe due 

to  low in i t ia l  demand.

Over the period, the supply and potential have contributed 

to  enhanced awareness fo r  demand, and release o f  desire fo r 

iwp rove sent in the quality o f  l i f e  has now started to exert 

pressure fo r greater a va ilab ility , both in nuaber o f  s ites — bore 

than 50 sites are already iden tified , awaiting installation  -  and 

potential at each s ite .

There is  thus a defin ite  need to evolve appropriate technology 

fo r  high head-medium/high volume situation in the next phase o f 

25-100 kw raige. The entire scope is  not surveyed but there 

should be potential o f  150-200 Mf in this f ie ld .

On the other hand, there are about 4000 water fa l ls  in the 

canal network o f  Irrigated (Command) area. These fa lls  represent 

a situation o f low head-high volume; the available head tends to 

a wean o f  6 f t .  (about 2 asters) and voluae in the range from 

100-5000 cusecs. The lik e ly  exploitable potential in near future 

would be at least 50 NT. I t  would be desirable in it ia te  the

a c tiv ity  with s ites  o f  potential upto 100 kw.

Thirdly, there are Mountain streams in the country with water 

available alaost the year round, the velocity o f run-off pretty 

high (more than 1 meter/second) and varying leve l o f water in the 

channel with season — alongwith velocity  adjustments.



The topography o f  these areas needs puaped water, 50-150 f t .  

above water leve l, to irr iga te  terraced lands, besides e le c tr ic ity  

fo r lighting and generally Motive power fo r a llied  snail 

industrial a c tiv ity .

Water wheel has been an old approach with United success and 

u t il ity .  The economic potential o f  these areas could be tremendously 

enhanced i f  "rui-of-stream" ( i . e .  zero-head ) could be exploited to 

generate power. The I.T.D.G.London have recently reported experimental 

development o f a turbine fo r  the purpose, which operates viably at 

minimum water speed o f  1 n/sec. aid depth o f  1.5 - 2 meters.

Keeping these situations v iz  high head-nedium/high volume, 

low head-high volume and zero-head,in view and recognising the 

bu ilt-in  constraints i . e .  unpredictability o f  load factor/load 

growth and d iff ic u lty  o f  standardising the equipment; we in 

Pakistan fe e l the need fo r following R+D. (Turbine is  loca lly  

fabricated while local fabrication o f alternators j under feed-back 

i^>rovenents at R+D stage.).

A. X“ |bine_(Runner):

(a) Optimisation o f dimensions and design fo r given head 

and discharge fo r  maximum effic iency  ( i . e .  with or 

without central shaft, uni-or-cross flow e tc . ) .

(b) Fabrication Parameters:

Cost reduction by use o f  indigenous materials, s i l t  

quantum and its  e ffe c t in low head-high volume 

situations and assert>ling techniques.

(c ) Maintainance/Basy Repairability.

B. Generator:

(a) Optimal local fabrication to  eronomisb cost and
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scarce foreign exchange.

(b) R eliab ility  o f  perfonunce and easy repa irab ility .

C. Penstock :

Materials o f  construction, and optiaal use o f  

indigenous, (s ite -sp ec ific ) nateria ls .

D. Fre^ i^cy_Stabilization :

Drop in frequency (and voltage) can endanger dynamic 

loads while drop in load/consumption i . e .  higher frequency 

and voltage, nay threaten s ta tic  loads.

R+D study is  required to evolve econonic solutions v iz  

penstock-intake f le x ib i l i t y ,  coupled with bye-pass fa c i l it y  and 

consequent c iv i l  works or use o f ba llast to resotfe balanace i . e .  

load control or flow control aethod and parameters o f  each.

The R+D options nay include the fe a s ib ility  o f  use o f 

governors as w ell as probability o f  recycling ballast heat.

E. D a y - T i « _ ^  rat ions:

Use o f  notive/electric power by multi-belt shafts for 

small industrial a c tiv ity  closer to  s ite .

Usually, two situations would seldom be identical, yet 

technology has to siuit local constraints, local sk ill- le ve ls  

and costs.

The a c tiv it ie s  must incorporate social scientists to 

give appropriate attention to  the socio-economic factors in 

the indigenous cultural settings fo r motivation, acceptance, 

adoption, and operation/maintainance o f this technology. Me 

fee l that R+D would be best carried out in the country o f  

origin/n«ed. However, a closer collaboration with the Centre
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and through i t  with member cotaitri.es o f  the region, would be 

very useful beginning. I t  'would benefit a l l  parties and 

help eliminate repetition .

1. L ist of_actual_nee^_for_training_in_the 

f ie ld  o f  SHG-№G at national leve l.

The train ing needs would enco^tass the en tire spectrum 

flowing from R+D as the technology and techniques to be adopted i . e .  

from appropriate-scale manufacture o f components to in sta lla tion , 

operation, maintainar.ce and repairs o f  the station.

The Regional Centre may rettin  some broad centralised 

train ing programme while most o f training would be in-country 

and the Centre could sponsor and coordinate intra-regional 

training programmes. Optimum results would ultimately emerge i . e .  

maximum benefit: cost ratio  achieved, i f  a l l  available power is  

exploited most productively. This w il l  necessiate subsidiary 

R+D to  evolve appropriate, s ite -sp ec ific  technologies to 

use/recycle local resources in an integrated approach.

4. Suggestions on _man agement _ an doge rat ion_o f  

SHG-WG_tegiMal_Centre_in_Hangzhou.

Besides the general approach lines mentioned at P/2 o f the 

Aide-Memoire and exchmge o f  views about the concept, i t  may be 

helpful to look at the performance and progress v iz -a -v iz  the 

program* o f such other set-ups recently created in the UN Network 

particu larly R.C.T.T. to  arrive at a practicable p ro file .




