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Introduction 

Sierra Leone has a high potential for the establishment of 

decentra'i zed micro-hydro electric plants as the basis for the 

electrificr uior of its rural areas.     However,  not mue1   has been done 

to exploit   this valuable energy resource.    Hitherto,  there are only 

two operating plante,  but even these are part of a water supply scheme. 

There is no substantial  energy resource within the boarders of 

Sierra Leone other than water power.    But virtually all electrical 

generating plants are diesel driven.    Fuel  oil  prices ar<: 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 that this rising trend 
will fall. 

Except  for a few mining activities, all of which are of course 

high energy consuming industries,  the country's economy is based 

primarily on agriculture and Government emphasis  is on agriculture as 

the backbone of the economy in the long term.    However, most agricultural 

activities are on   „nail-scale subsistence basis in rural areas.    Electrical 

or non-manuál 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 

agricultura1   output in these areas. 

Rural electrification can facilitate easier realization of many rural 

development projects.    Such electricity supplies must be planned such that 

the poor of the rural population stand to gain equally as the comparatively 

better-off.    Common sense prevails that if the cost of such supplies is 

high as  it  is presently in the electrified areas 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;    so that the demand will continue to rire.    The poor earning power of 

rural inhabitants would deotate that  if such a scheme is to have any marked 

effect on agricultural output  or the general social and economic welfare on 
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the rural  popolai ioui  tu.n  tv'î uumi iesl  of a^orcnic rttujMu on 

invcotaonL muât rot l e¡ t?v '.y.i.iu Ter iieter»iîur.<; it;.,   'i ability at 

least at thewc \iii*ial  rtafes.    Ideally, rural inhabiI.-nta should 

acqui ro their o*m supply fr.eil:i.ti*r through aio ed self-help efforts. 

The purpose of the r.cheir • i culd be to au^nen* or replace present 

rural ener^j' r.ourüen  u.'i3   ic r"ive ii possible í'oi* nwill-ßcale industries 

to he introduced i*i nirr.i aroan.    In so doing, the price for the 

electricity 3 up oli or  rcjrt ba   leso th.pn present sour-its no as to 

encourage rural -Inh.ibi'cr.ts to adopt electricity as a More desirable 

and versatile available; energy supply.   At the moment in Sierra Loene, 

no alternative ar bo cavissced that would meet these criteria other 

then micro-hydro never vhoro  the re'ourcera aro afa:: labio. 

Present S tntu',, Po enfiala and^Pro^pecjs^of^DcvaloPlnff Hicro-Hydro- 

Blectric Genere ti on in Cierra L^oc. 

Sierra Leone han rchie\ed only a lo»» level of electrification. 

Rural Electrification is limited bo a few larg? tov:in.    Tie expansion 

of the pover narket for poijar supplier in these his been limited bj 

two rain facto;a.    Firstly, th»ie rre only a faw specific development 

projects at a sufficiently advanced stage of pl».nnirs, Whose demands 

would require lerjço ceroratin¿; facilities.    Secondly, the average income 

per family    jad in   ,herj ar   .n in v vy lew and an ext'   «?ive system would 

be groo3ly u; ¿en-cd,    l! .nr*. th? 'tnourcn are cva.ilablef micro-hydroelectric 

plants would b- \^rz' suitable for providing i over for these areas.   Almost 

all electrification at prcrent ic batfd on diasel driven ^nerators.    There 

rre two ridcxo-h,ydT"> nl'-n^ c-i^rently cprrabino in tho country but these are 

part of a water supply cch'jx.s.    Ont of then, a, 100 K*i plant is used to 

provide 1 01 ;?r for the   -r.h*r treatment plwt.    The o'her, having a capacity 

of 2.4 KW is usid six ront.h<3 in the yew to feed part of the electricity 

requiremrmiB fcr tho c-^il,r.I 7reetovr* and its svrro-ndirra.    There 

There ia a. hif'.i J^J- v iti? 1 in bierrp Leor>e  for 1hc use of ndoro-hydro 

plants for electrification bu', BO far thore nxe no operating plants except 

for the t\K> r,pccir,.'.i7í¿ plr.nt : m<- vtío-i«-t! cvrlicr.    'Jhir potential was 

hiphli^vted in a U"77? r'-.ort it at v->3 prepir*d by the lirai Motor-Columbus 

Consultirs Eiginc:.; in 1?71»    rJif- 1 ;ecri res pri rrvrily a hydrological 

study on the hydro-cl- ctric pototi: \n of thi r.sin rivero of the country. 
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It was however noted and  recommendo-i  that   the  topology of the country 

prenants  an attractive  feature  for th^ uno ;>y \:\i < ro-hyi'ro-eloctric plants. 

An earlier ctudy by s Chinese -learn oí micru-hydropowor  Engineers also 

suggested that  the UP*
3
 of the count, ry'r  water rp:;;n.voer;   r'oT  the establish- 

ment of micro-hydro-elect rie pivrit  in  or. attractive ;. .tentative to the 

establishment  of electricity supplies  to tufose are.ar. by  means of small 

thermal or diesel  driven plants.     The high cost  of fuel  oil. and the con- 

tinuing rise  in crude oil prices  would also favour the  use of micro- 

hydro-electric plantn where the potential  exiuts..    decent developments 

and concepts  in micro-hydro plant  technoio.^'  rerultirg ir dramatic cost 

reduction« and increasing the possibilities  for loca]   manufacture of com- 

ponents  further bring us to  the  reali ¡tation that  the exploitation of this 

energy resource would be mosit meaningful in the long-term.    Internally, 

renewed interest  in research and development in micro-hydro-electric 

power plantB and the rehabilitation and expansion of 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  programmo 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 accDtance of micro- 

hydro-electric power to meet  the energy needs  of the rural population in 

Sierra Leone.    In addition to its  feasibility and viability both in its 

social and economic aspects,  the rural ponulation must be convinced that 

the scheme will  provide a substitute energy source that  is more suitable 

for their requirements and that the substitute energy IB  cheaper than pre- 

sent sources.    The energy needs existing in rural areas are cooking, heating, 

lighting,  provision of water supplies and agricultural  applications e.g. 

food drying for preservation,  grinding grains etc.    Wood supplies moBe 

energy needs  for cooking and heating pruposes,  kerosene  for lighting and 

solar drying is  common for food preservation.    Most other energy needs are 

provided by muscular energy.    Before the acceptance of micro-hydro plants 

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



that the resulting electricity would ba cl na..er than wood,  kerosene,  and 

that   the  cor-t  ol   -icruirjiv.  tr.rt-iiss .-.npUdnceö  ir  •vorthvhiie in view of 

the circijmrtancf.'  i .<••:.  ..v.n lability of ch--.\n electric; ,,..     Realizing this 

initial  problem,  our  lo^-l  research tea*, views  the r.-ovioion of cheap 

electricity at;  on ;.y   oar;   o,   an oven*..! rur.'i acne.opinent  programme.    In 

addition ;o untiring that such -.U.c tri city supplies  ,jre vithin the pur- 

chasing power cf the  rural  nopilat¡en   lue  IïKPJO. i J also given the develop 

ment  of cheap appliances  thf.t uouK dppemi  OP   the   .-^suiting electricity 

supply for energy impui . 

Since the  print ..ry considération  ro\   the em&bUchrent  o<~ jural 

electricity cupplv.i-  io the eiruip.rent,   in-.-t.ailation and  open ting ccrjts 

which have H dirent   influence on the ccc*:  o<' tno .-esulting o ectricity 

home manufacture or components and  the  provision of free  local  labour 

is  contemplated  wii h the object  t 3  offset t/io necessary reduced costs. 

But such electrical  plant m-.mt he well  proven both  r0v their reliability 

and safety especially for ih*   fact.  tha„   they are meant  primarily for use 

in rural areas where technical manpower ?-.-a:.lability would ce a problem 

in itself.    Ideally,  an unmanned  plant or  jne that would require minimal 

expert surviollanoe wuid be most   suitable.    In an incus t; i ali sed state, 

there would he few problems  in der-ignmg end developir,- such plnat to 

suit local condì ti one.    On the contrary, Sierra Loone h .s not yet attaint 

the level of industrialisation that would facilitate easy   md quick soluti.>r.c 

to the many problems of manufacturing and  testing components especially 

at these initial stages.    Although the basic human and infrar.tructura] 

resources   "or the manufacturing o.   replication of sc   -» boric components o» 

plants exist in the  crauti-,",  a lo-, of tine-saving and  efficiency voulu bo 

attained if nome collaborât i or. is established  with industries or organiza- 

tions that have had a longer standing rxperience ir. micro-hyíro plant 

technology.    A  lot  can also be learnt  on developments  in other parts  of thv 

world with longer involvement,  through participation by members  of our loc... 

research team in conferences and cernir ars or. rural technology and develops • t, 

This is  particularly important at  Jhe initial   rstages when mistakes are rv? 

likely to be mano.    Ifc.der su-h collaboration,  it would be possible for ertrx. 

members of the local  research team t . oiakr vi^ta t.- exit-ting operating 

sites and to undergo some  first-hand trainigli on. developments in the developed 

country,    This would be essential since the only two operating micro-hydro- 

plant installations in  the country are o" a special^-sot type and their cor!. i 
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would inhlbjt  t.u;iv ..:uiiá'oil:'i,y for me in our rui  I r%-cxe.    For this reason, 

Pome collator, .io:: iv.s bG«u es+abiinhci wiJ*h the London ^t:,td Intermediate 

Technology Development Group.    As a result cf this collaboration, a member 

of *,hc l'.'cr.l r-ier.: -> "¡.cu .i received  !;h»v,.> wccr.b training on plants that have 

been install -<1 >y  i' •• f>c::p ir the Meßt  of "ÍTi*cltJid.    In addition, the ITDG 

ha3 cluo offered  to -^'¿rjßa zcr.r technical assistances at the various stages 

of ¿hi projert..    7n particular,   'die ITDG hr.'; offered to help in setting up 

a pilot de/'••ni:! rati'-n ^-uw': mi ¡-.Ino  to help in establishing and improving 

cu- r.-mufaoVj-v;!'., c-'.vJr.lities.    A pilot de:r.oustral;ion plant would be a 

E'jA'.?.ble p>tr.-.tir3 p>ii^ fro ti wiusre raore furdanental developments and modifi- 

cationn Kx^ll b" rr-y1 j  !.o nut o..ir lorol conditions.    It ia envisaged that 

eftrr  ¿he suc;-:'.s'il d.?'.:•• -trr.tion of ¡?n operati!11: pilot, plant, success in 

luo widor v.ar>l* c~'. > r*\ of t'tis r.chen« WOT id r-j-flre Goverrxent support.   As 

-i re. "»«It, Vie rr;-:r-f^«ro of thi.p project hn b^n conveyed to Government 

•Shrav'i iti iri-ü-írií» rad p-vru-r totals r">nt likely to be interested or 

iü/olvedj    m-' t';ty v.lll also be kapt up to date on pny progress as regards 

thro riüj'C-«    ürsidu-s tho pronpect-s of Governm-jnt T.oistance for a conti- 

iiU'-íd ínrolvexeit in ticro-hydro plant research ard dovelopmnt, the involve- 

•*'..'. of Gcvern--rat would provi.de tie research toan with i-iny necessary 

infor. ation end imilla available in i+i variouo minijtriea and it would 

also iwVe th3 tr-!-: c" org "aIrin» and enlisting local i^urport much easier. 

jl.ifoT^ hi    •    -i  Í '.c'/ir ; of cemp    anta cm bs conk':-'plated,  it has to 

Vn enr.u."«i   hat 'v.'i <-•• *. ir.áv-^rj i.ov.ld have a ITJP raouf,1i market in the 

lms terp.    It r,-\ll •IV/.v  o'i noce-scr,/ to carry out detailed hydrological 

survey p.rl C<.'.^. ..I'.iv r *rli-s of   ill ootui^ial riites near potential 

iice,)r«.   Ko üur.h f-,twi'r hzi be  .i undert^km in the pact and it would be a 

pre-re<r'Jsi-';e i or av rnje-.l  «het aim; at a widespread and continued 

involger->::t íP  ti i :a^tllotion of ricro-hydro-fclectric plants.    A market 

study con \3 c?^:..! ctó ficnouric^.tly with the ßydroloi'icpl study.    Such 

hydroloíñ-cal ">c\io-   i   ñ'lrt not be an detailed c,i tl:?ne required for large 

hydrc-alcctrr'c :••-'.ìoiier. bvt nonetheless, there writ be emugh guarantees 

that in thi dry s«??r.or.-¡, r tre.? TI do not dry v.p c?rr,oletely or underground 

water snppli»1 ai'* J.ot exivotri corplotely to /;.;i^v tho value of 

iirjtalled pliui1'; ri-n^-^l.    '^ere in +hjt'j a need for a coc.Ttry-wide Burvey 

cf po'-siblf  nitc«i •-.a rc-:n hydrolo^i-cl etvûi.ca or. th« sni.tability of 

the-e sit.-.3. 

M á 
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The most  immediate problem and constraint on  progress has been the 

acquisition of funds  to initiate the project.    It is expected that  the 

first stage i.e.  the identification of a few sites  for experimentation' 

will be funded internally.    The University and nome local aid-organizations 

have showed some interest in providing funda  for this stage but nothing 

has yet been obtained.    Some external organizations notably the TTDG and 

UNIDO have also expressed interest, in providing technical and financial 

assistance 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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