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Introduction

Sierra Leone has a high potential for the establishment of
decentra’ized micro-hydro electric plants as the basis for the
electrifice “ior of its rural areas. However, not muc’ has been done
to exploit this valualle energy resource. Hitherto, there are oaly

two operating plantc, but even these are part or a water supply scheme.

There is no substantiul energy resource within the boarders of
Sierra Leone other than water power. But virtually all electrical
generating planis are diesel driven. Fuel oil prices are expected to
fluctuate but in the long term, are likely to follow the fluctuations
of the world market prices of crude oil. These prices have risen

considerably in recent years and there are no signs thut this rising trend
will fall.

Except for a few mining activities, all of which are of course
high energy consuming industrier, the country's economy is based
primarily on agriculture and Covernment emphasis is on agriculture as
the backbone of the economy in the long term. However, most agricultural
activities are on ..all-scale subsistence basis in rural aress. Electrical
Oor non-manual forms of energy for developing agricultural processing
industries and hence improving output are largely non-existent in rural
areas. There is thus the need to improve the quality of life in rural
areas through the introduction of certain amenities that- would improve
agricultura' output in these areas.

Rural electrification can facilitate easier realization of many rural
developmeri projects. Such electricity supplies must be planned such that
the poor of the rural population stand to gain equally as the comparatively
better~off. Ccmmon sense prevails that if the coét of such supplies is
high as it is presently in the electrified arcas of the country, it would
be very unlikely to achieve the desired goal. Rural elec*rical supplies
must be planned such that rural inhabitants can afford and be able to use
it; so0 that the demand will continue to rice. The poor earning power of
rural inhabitants would dectate that if such a scheme is %o have any marked

effect on agricultural output or the general social and economic welfare on
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1he rural populatioun; tu.n ¥ usuzi vest of grorcupic ieturiam on
investmeon: rust rot e tro Ludu for deteriring ity iability at
least at these ini*ial riares. lIdeaily, rursl inhabil.nts should
acquire their owm supply freilities through aided self-help efforts.
The purpore of the nchem: i(culd be to awmep* or repiace present
rural energ’ sources u'd ¢ mnve ii possible for small-scale industries
to be introduced ia rursl sroas. In so doing, tho price for the
electricity supnlinc muart % 1esn then present sourseg 50 as to
encourage rural uhabitonts to adopt eluctricity as a nore desirable
and versatile available energy supply. At the momcnt in Sierra Loene,
no alterna“ive cix bo eavisagced that would meei these criteria other

then micro-irydro ncwor vhare the revowrces are ava!lablo.

Present Statv:,, Poicntiala and Progpects of Developing ilicro-Hydro-

Electric Genarction in Sierra Lzopn.

Sierra Leone has zchieved only a lor level of e¢lectrification.
Rural Electrification ig limited %o a few largs towis. Tie expansion
of the poier nurket for puuze supplier in these has been limited by
two main factosa. MPirstly, there cre only a fa2w specific development
projects at a sufficimntly advanced stage of plannirg, whose demands
would require lerge gencrating facilitirs. Secondly, th: average income
per f~mily . :ad in “her: ar .8 is v vy lcw and an exts sive system would
bte grossly w Jert-ed. !liere the mejource3 are cvailable, micro-hydroelectric
plants would b~ very switeble for providing | ower for these areas. Almost
all electrification at prcrent ir bared on diazsel driven generators, There
pre two micro-hydro nl-mta carrently cprratinrg in the country but these are
part of a water supnly ecchara. One of thesn, a 100 K plant is used to
providc jouar for tho -witar freatment plant. The o*her, having a capacity
of 2.4 ¥ is us¢d six rontha in the yenr to feed part of the electricity

requiremonic fer the conival Treetovn and its svrrowrdircy. There

There iz & hich e oatizl in Sierre Leore for ihe vie of micro-hydro
plants for elactrifica“ion tu’ so far there ore no operating plants except
for the tuu opeeis’izsd planty meitiomrd earlieres  Yhir potential was
highlighted in a U2 r-;2rt itat =3 nre;wad by the 1'irn Motor-Columbus
Consultirg Farginee:r s in 1971, “he 1:7ert wos prionrily a hydrological

study on the hydro-ci-atrie potintizls of 4hs radn rivers of the country.
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It was however noied and recommended that the topology of the country
presents an attractive feature for the use 0! mlcre~hydro-—electric plants.
An earlier ctudy by a Chinese “eam of micro-hydropowsr Engineers also
suggested that the use of the country's water reuources “¢r the establish~
ment of micro-hydro-electiric plant is ar at*ractive . ternative to the
establishment of electricity supolies ts 4hese arecs by means of small
thermal or diesel driven plantz. The high rost of fuel o1l and the con~
tinuing rise in crude o0il prices would also favour the uge of micro-
hydro-electrie plants where ithe potential exints. Racent developments

and concepte in micro-hydro plant iechmolery rerulting in dramatic cost
reductions and increasing the possibilities for local manufacture of com-
ponents further bring us to the realization that the cxploitation of this
energy resource would be most meaningful in the long-term. Internally,
renewed interest in research and development in micro-hydro-electric

power plants and the rehabilitation and expansior oi' the National Workshop
further render the establishment and adoption of micro-hydro plants in the

near future, a likely possibility.

The Problems and Constraints in the Development of Such Resources Within

Sierra Leone and Some Suggestions for a Solution to These Problems.

Like any new social development programme the potentials and benefits
of which are not yet fully realized by the majority of the population,
especially for that part of the population to whom it is primarily intended,
there are many problems in the establishment and acc-piance of micro-
hydro-electric power to meet the encrgy needs of the rural population in
Sierra Leone. 1In addition to ite feasibility and viability both in its
social and economic aspects, the rural population must be convinced that
the scheme will provide a substitute energy source that is more suitable
for their requirements and that the substitute energy 1is cheaper than pre-
sent sources. The energy needs evisting in rural areas are cooking, heating,
lighting, provision of water supplies and agricuitural applications e.g.
food drying for preservaticn, grinding grains etc. Wood supplies mose
energy needs for cooking and heating pruposes, kerosene for lighting and
solar drying is common fur food preservation. Most other energy needs are
provided by muscular energy. Befcrec the acceptance of micro-hydro plants

to provide electric energy to meet these nceds, it has to be ascertained




that the resulting electricity would te alea.er than weod. kerosene, and ]
that the cozt of necquirins end-uss opliances is worthwhile in view of

the circumstancer 4,00 Lvatlabitity 2f choenn elecicici . Realiziry thin

initial probhlem, ocur lo.ol reccarch team views ‘he T oavisicn of cheap 4
electricity as oniy vari o, an overa.l yuro. aove.opient prograrme. In

addition o cnsuring that sunh cloztrizity supplies ore vithin the pur-

chasing power c¢f the rural ovomlaticn due resard i3 alen fiven the develon- '

ment of cheap anpliarces *het would depead op the resuliing electriciy

supply for enerpy impmt, '

Since the nrinery consideration fou the ennsblishment of aral
electricity cupplice is the equiprent, inctailation snd operating costs
which have 4 direst influcnce» on the e of the resulting o ectricity,
home manutacture o) commonents and the provision of free loval labour
is contemplated wiih the objeci t5 affact +n necessary reduced costs,
But such electrical plant must he well proven both for their reliability
and safely especially fcr ihe fact thay they are meant vrimarily for use
in rural areas where technical manpower 2vailadility would te a problem
in itself. Tdeally, an unmanned rlant or sne thal would require minima?
expert surviellanse would be most suitabin., In an indust:ialized state,
there would he few 1robicms in derigning wnd developir - such plnat to
suit local conditions. Cn the contrary, Sierra Lcone h.s not yet attaincd
the level of industrialization that would faci’itate 2asy nd quick solutiong
to the many problems of munufactoring ard testing components especially
at these initial stages. Although the busic human and infrasiriactural
resources “or the manufacturing o reolication of s¢ » bhacie componenta ¢,
plants exist in the ceuntir, a low. of tine-saving and efficiency would ve
attained if some collaboration is estnbliched wish industries or organize-
tions that have had a longoer standing cxperience in miero-hyiro plant
technology. A lot can ~lso be learnt on derelepments in other parts of the
world with longer invol!wement, throngh participaiion by members of our loc.:
research team in conferences and semirars or rural technlogy and develuprs-.t,
This is particularly important at *he initial stages when mi-takes are n.c
likely %o be mada, Unider su:h collaboration, it would te possible for scme
members of the lecal research team t- make visiis *o exieting operating
sites and to underge somc first-hand trainign on dovelepments in the develop:d
country. This would be cssential sinee the only two operating micro-hydro-

plant installations in the couniry are o° o apoeialized type and their cort s
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would irhibst taci. cwituvality for use in owr mu i Amcis. For this reasonm,
sgome collator. .ioi i.s beeun estabiinhcd with the London .es«d Intermediate
Technology Development Group. As a result of this collaboration, a member
of the lvenl reiens ~h 4esa received Shroo weass training oa plants that have
becn ipstall-d ¥y > Coenp ir the West of “nylend. In addition, the ITDG
hns eleo offrrcd %o previde sere techuical assistance at the various stages
of <hy projest. In partienlar, the IT06G hoi offercd to help in setting up
a rilot denrmetrotion miormt snd ¢lnn to help in establiching and improving
cus manulacia iy envehlilities.s A pilot dermonstraticm plant would be a
gniiable ptr.tirg priat from wicre more furdarental devnlopnments and modifi-
catiornpg v il b w1y do evit oar Jocol conditions. It iy envisaged that
eficr the suciznsfal oy ~troiion of av ogeratir~ pilet plaut, succeses in
e wider applfculiion of thir schena world ripiire Goverrment support. As

2 romdt, dhe coretiers of {hir project hzt hrzn couveyed to Covernment
throv-ih il piqp-iries end para-ctatals ront likely to te interested or
involwedy rn? the, will also be kapi up to date o amy progress as regards
thig proj-ci. Tzeiduz tho prompects uf Covermm:nt ~noistance for a conti-
aund dnvolvenent in wicro-hydro plant research ard developmant, the involve-
~.." of Gevern— i would provide tre research tear with 1.any necessary
infor. ation cnd ¢ills avcilable in its varicus ministries and it would

also 1wke tha tr~lc ol org-nirinz and emlisting local ~arport mmuch easier.

Jafore he 0o dceer s of compr ents con be conttvplated, it has to
n enrwred “hat moy ¢t indestry verld have a larpg2 cnou;’t market in the
lemg terme 1t 1onll k2 he uece~scry to ecarry ovi detailed hydrological
survers p2l Je~id _I%iv rtr s of all ootea’ial sites near potential
vzers. o cuca rtuls bz be 2 underteoken in the pact and it would be a
pre-recigiie {or avy rroject Jhat aims at a widesprerd and continued
involwrer»nt i 4l ¥ dxst- ll~tion of ricro-hydro-electric plants. A market
piudy c1r Ya car il ewh ecncuricntly witk the gydrolosical study. Such
hydrological scio- 3 ~i-0t no% he an detailed ¢5 Vicse required for large
hydrc-2lecirie «~aoien ot nonetheless, there m3t be ennupgh guarantees
that in th~ dry sernons, rirermt do not dry vp connletely or wnderground
water suprli.: are 1ot e woted cormaletely to s2iler the value of
iaztalled plants rin'=~l. '™Mere ir that a need for a cociry-wide survey

cf porsible nitea -0 rozn hydrologhienl sivdien on thae sniitability of

thize sit~g,.
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The most immediate problem and constraint on progress has been the
acquisition of funds to initiate the projact. It is expected that the
first stage i.e. the identification of a few sites for experimentation*
will be funded internally. The Umversity and some local aid-organizations
have showed some interest in providing funds for this stage but nothing
has yet been obtained. Some external organizations notably the ITDG and
UNIDO have also expressed interest in providing tr:chnical and financial
aesistance in developing the manufacturing capabilities and improving
present facilities to enable local manufacture or plant components.
These will be pursued after a few suitable experimental sites have been
identified.
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