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Out d a total installed l!nerating capacity d CJIMW, only 2. 4MW capadty Is presentl-1 provided 

bv hydropower. Aplnst this baclcwound, and ajwn the cl1proportlonat~ hlah pera!l'UI! (35%) d 

the country's export nNenue spert O•l ll'f1)orting fuel oll no~wlth'.;tanclng the Immense hydropower 

potential the Gowrnmert d Sierra Leone Is ewr m0te determned to develop b hydropower 

resources. To accelerate this process, the National Power Authority has been aeated as an 

autonomous bodv with spedaJ responslbllty to the Ministry ol Enel"l'f and Power, an al lssv.es 

concerning the development and nanagemert d the country's hydro tesouroes for power l!neratlon. 

In de\'elopi,. hydro r~sources, priority Is given to sites which have the hiahest potential for 

replacing edstlng desel plart. Manv st&0dies have been done to Identify these sites and studies are 

beirw further a.one to determine the feasibilty d a few d1at have the hllhest prospects for early 

development. 

The first d these proposed schemes Is locatf"i on the Sel River at Bumbuna. When ultlnately 

deYeloped the Installed plart capacity will be 107MW; 2 x 37.SMW ol which Is scheduled for 

d.."'Yel~me~ In the first phase d construction. The scheme Is aimed primarily It ~nfordnt the 

Western area electric Power System which wntalns the C2pltal Freetown, and the main lnd.Jstrfal 

areas. In addtlon to the Bumbuna project, the suitability d some twenty prospective sites with an 

Installed capacity In excess d 1<XXMW on final dl.'velopment haw been examined with a view to 

ied.Jdng the use d desel l!neratlon at other provineal :entres. A summilry d these sites Is Riven In 

!he Appendix. Earler studies for the development ol these sites aimed at driving the maxlroom 

ene· ~ ootput practically 3nd econonic.ally available from each site and ;1lso Included provls!.:>n for 

scbstantial power avallabllty durirw the dry months when flow rates are l<JW. Given the rurrent 

demand for electricity and the prospects for wowth, the riYers so lfl'.-estl91ted are fairly large to be 

economk.allv <Mloped as small schemes consistent with preSf:nt dcnand. Thus wltn the exceptlo" 

ol Bumbuna, «her sit4!S are examined with a view to the development d small stations as 

run-ol·riwr schefnej in p~-eferenc:e to constructing r.irajor stations which In most cases would be 

capable d wry lft.lch larwer ootputs ~han are .c!Qulred and which Involve the construdlon d .. rge 

dams. Such run-of-rfwr stations would supplv their maximum power outputs durf111 the aYerafll" d 

n'ne months d the year but their ootputs would rewee d.JrfnR the dry months and in some cases, 

necessitate the use d some diesel l!neration to supplement their Outputs mainly during ~ning peak 

hours. The aim c:A these smaller stations would be to reduce expPndture on Import~ ol~ •nd 

co~Stquentfv, the sites that are examined first are those which appea; to c:Afer the best prospects cf 

mrly development at reasonable cost consistent with thP. greatest. pradlral reduction In diesel 
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rulltlHT ~C PllOJECTS. 

1. The BumbulW Projec:t 

The Burnbuna Khemt was concelwd prior to 1972 followlna • surwv d the countrv'• 

Hydroelearic potential. A consortium d consubnts formed to prepaN the prolea ha• now almost 

completed detailed e"ll,...."1 studies and prrqu11flcatlon 1dwttl1lna 11 epected In mld-1913. It Is 

eipected that 1dwrtlllrw f0t bids wll be It the and d 191B ind ewlultlon d bids should be 

coft1)bted bat' •riv 1984. If suitable fl1Wndnt can be •na•d In •rly 1984, It 11 epec:ted that the 

ld1eml wlU be commissioned bv 1988. As mtntloried •rlar, the scheme Is lnt•ndad prlnartt( for 

..-1"1 the lo~lm\ power dlmand d tM W11tern a• l'td provlndll centre• thlt cauld be 

economicaltf l~tpltad Into the system. The scheme anvt11119 the constN~lon d a 70 mltN hlah 

rodlflll dam and the lnstallltlon d 2 x 37.5 MW Prands turbines and a11CJdated substations and 

transmission Ines In tlw first phaM. The proJect w11 orlsfnal.,. estimated at U.S. S370 mlllon d 

which U.S. Sl04 mlllon constitutes the fonil1n axcti.11111co111>onent11ItJune1981 prices. 

2. The Mano-RNlr ProJtc;t 

This 11 part d the nno-rlY@r blsln dewl'JS)ment protea and It forms one d manv Joint 

prolect• undertaken under the ausplClll d the M1no-Rlwr Union; a sub·reatorv' economic wouplna 

d Sierra !..eone, Liberti ind the Rtpublc d Culnm. The protect Is shlNd with Llbml and out d 1 

pllnnr..i Installed capa.:lty cl 1S<MW, Sierra Leone's shlN would be 7(MW. This would be fa; In 

excess rl aJrNnt demand for the INI mos"C lkelv to use power from this site, al"ln t;11rNnt economic 

conditions. 

3. The Uodo Small-H\•dro Prol!ct 

This scheme Is lmandld to Nlnforce the !<enema Power supply .,.stem. Kenema 11 the capital 

d the Eastern province ind It 11 u Important mlnlna ind a11IOJtural centre. The prolea 11 to be 

dertwd from 1 small rt~r, the BundO(a, which his Its sourc111 north d Kene~. In 1t>lt• db 1m1ll 

catchment aNI, It his 1 conslderabll water power potentlll becaute d Its relltlvei>t' co.imntllted ind 

hllh fall. An lnklal studv MCOmmtnct.d 1 rockflllld dam d 2fiO met~ crest llntlh and 37.5 metres 

mexlrl'l.lm helaht to Cl9lt.a a :e•rvlor suffldent tCI ;w 100S ....,latlon d the an,.,.11 flaw. A 1.2 km 

llne&h tunnel and a pen1tocll would '9ad the water down to the power houM where two turbines 
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each d ~W capacity, for a woss head d 115 metres were proposed. Since that stuct( was mute, It 

is understood that thf' People's Republc d China has undertaken to install a small hydroeledrfc 

p'1int at Dodo. some 25km north of Kenema. It is stat.ed that the inst;:iled capacity d the station 

will be 4.<MW during \l\et wmther, and It is assumed that the outp..:t would reduce to 600kW durina 

dry months. Work has already started on this site but the completion date is not known. 

3. Mawoloko, ·Moyamba and Gandohun Small Hydroelectric Projects. 

The Mawoloko. MO'tamba and Gandohun small bydroelectric schemes are meuc to reinforce 

the provincial centres at Kabala, Moyamba and Bo re!'pectively. The proposed Bumbuna Station and 

.Jssociated transmission Hne routes are remote from these three important pr'lYindal centre>; 6nd they 

are not ikely to benefit from the Bumbu na Scheme in the immediate future. Realsing this, and the 

attendant plan to gradually reduce the ncstional e>q>en,1iture on fuel oil Imports, the Government d 

Sierra Leone through fundng provided ~ the Canadian International Development All!flCY (CIDA) 

commissioned the Canadian Energy Development Systems International (CEDSI:, lncorporate-J; In 

January 1982 to do prefeasibility and later, full feasibility studies on the above three sites. If one goes 

by an Interim prefeasibl"ty report on the Mawoloko project which is the first Md ont( report 

produced so far, then the schemes show prospects d economical feasibility. 

4. Micro-Hydroelectric Power Projects 

As mentioned earlier, the most urgent need in the power sector Is in reducing expenciture on 

the importation d fuel oil throulti the phased development cA small hydroelectric schemes to replace 

or supplement existing desel plant. 

Efforts at the Fawlty d E"gineering in the University d Sierra Leone to inYestipte sites tllat 

dfe.1 potential for the construction d miao-hydroelectrtc stations to supplv rural s«t~me~s has 

not yet f Jlly reai-.ed the bad'jng and co·or,eratlon It dese~s for a widespread hu nchllt)I d the 

project. N~hwlthstandr.g the m1nv obstacles, the faOiJlty is studying the rotential cl this souroe of 

renewable energy In spedahed applc.ationJ in ad<ltion to villa.- electrification. One such 8J>J>fcation 

that haJ been hl1hlightt!d for immediate attention bv the small-indutries unit d the Ministry of Trade 

and Industry, is in the aevelopment r:J micro-hydro sates for the manufacture of Soclum Hydroxide 

through the electrolysis cl sea W3ter with a view to ;edudnt foreiRn exchanl! eicpendltu~ on this 
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Yitai base chemical which finds so 111lftt' applk.ations in our incilstries. A few sites haw been 

ide~ied in the Freetown Peninsula for this project and feasibility studies are being undertaken by a 

multi-cisciplnary team from the UnNersity. It Is kno'Nn that this process has worked elsewhere In 

manv places and information with possibilities for collaboration is being sought from orpnisatlons 

who haw had some e>eperience In this field. Other applcations do exist and future development of 

micro·hydropower will be pred mainly towards addressing these applcatlons that ha\le potential for 

fadlltating Import substitut•on or that pro~ ~ to improve the productivity of selected rural an!ls, 

through small-scale µr0C2sslng. 

EC<»DAIC NW.. YSIS OF SMAll HYDRO PROJECTS. 

Most of the small-hydro i'lotentiaJ mentioned abow cannot be developed full'( and cheapfv at 

this staae to provide a year ro .nd firm power supply. Hence for most of these schemes, some 

diesel supplementation with capabilities to provide fuU suppl>( wiU be llee'!Ssary. Under such 

condtions, present desel plants would serYe such stanc:IJy purposes. 

Since preserit lll!neration is by diesel a major factor in analysing t~.e vlablity of small hydro 

projeas is th~ CO"l>arison of :~ 

(a) ain all Hydro Scheme 

(b) a deseVHydro Scheme 

(c) ctn ail diesel Scheme 

In prac:tlcallv all ases, present diesel lll!nerators are very old and wlnerable to technial 

probler111 in addition t1_ ~ lnaeaslnc fuel shorUlll!S, espedalt{ fOf very remote locations. 

Hydr019neratlon would .,eatly lnaatse the reliability of supply for 8 to 9 months d the year which 

would further 'ncn!lilse demand and improw the plant utilfMtion •factor in most ases. For all 

purposes tharefore, an all hydro scheme where this Is possible, offer the best prospects for ecor.:>nic 

C0111>a rt sons. 
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Three approaches are talcen in analvsl,. the econonc •bllty d the hydro-clesel schetnt : -

1. Unit cost d enersv coq>arison 

2. Net beneft calaJlation 

3. Internal rate d n!tUrn 

The u1Jt cost d enerav corrpares the cost/Kwh d tile hydro-clesel scheme .... n• the 

cost/Kwh d the most lilcet( aternative; an al ·c1ese1 scheme. The net beneft calcu .. tlon alms and 

compares annual cost d •'le hydro-diesel scheme a~1d the a•: ·clesel scheme over a 25 year period 

which Is assumed to be the expt!Ctl!d lfe-span d a clesel p!i.nt. The Internal rate d return Is the 

discO'J nt rate at which the present worth d the hydro-clesel scheme is «qual to the aH-clesel 

scheme. This Internal rate d nturn represents the opponunity cost d the monev potentlallv 

invested in the project. 

Appfving these procedu'll!s to the three small-hydro schemes mentioned earlier, It has been 

established tha~ ghen the present economic conditions, embarking on Small Hydropower deYelopment 

to supplement or replace existina desel aeneration Is a Wible proposition. 

It is dear that some J:rawess has been made In the development d Small-5cale Hydro 

resources which until recentlv has n~ received the priority It deserws. It Is eicpected that as oll 

becomes more dfflwlt to 41a1uilf' because d econonic dfflo~•les, this enerav resource will pclJallv 

assume its l111>ortan::e In the !£anomic development d the country. There Is a need for further 

studies on ide:wtlfled ~~ to establsh a priority 1st In terms d plants which dfer the best 

prospects. There is also a need to do further stuc.les li1 establshlng an ln\<lentorv d micro-hydro 

sites for the elP.ctrlficatlon d nual inwstrv °' more spedalsed applcatlons. 
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APPINIJIXI 

Potential Hydro-eledrtc sites for lap pneratlrw stmttons 

The followl,. patentlll hv*o-ellclrlc lbs have been stucled with a vllw to cktermlnlnt their 

1Ultabllty for cM.lapment hlvlns Nlllrd to t:W...,. 11qUlrement1 d towns In their .enlty (Sourm: 

UNDP Sll,178-mi) 

S..1 
M1xl1111m po111bll 
lnstallrd capacity 
In M.W. 

Comments 

(a) On the Llctle Scardtt or Kaba Rlwr and tributaries In the 

North Western MCtor d the CGUnt~. 

1. Kambetlmbo 101.0 Small 1eheme prockJdna i;p to 6.7MW poulble 

2. Ku• 9.8 SmaH N n-d·~- ldteme poul>lt 

3. Mm 23.6 Small N n-of ·rttJer scheme posslbll 

... Man11 38.6 CIP8ble d produdnt D4W on cor11>letlon upstream 
ol stOtal! dams b"t 1mall Nft"'d•rlver scheme 
poulble. 

s. Tendm 50.0 Smal N ft"'of-rl\W scheme po nib le. 

(b) On the Sel or RaMI Rlwr and tltbutartn In the North Cer;tral Arw. 

6. Komora 

7. Bumbuna 

30.0 

JS,O 

ACDSs to site dfflcut but could be developed as a 
amaU scheme. 

35MW lnltlallv with potentlal for 1::a MW after 
c.on.,lltlon d reservlor • Ylben. 

The Ylben 1ta\lon C(IUld prodl.ote 1'MW In wet weather 
but thl1 would mduce to JCMW dry weather. 

I 
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8. Rokon 

9. Maso 
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This output dt!pends on riYer flow retJJliltJan at 
Bcmbuna and a reservoir at Rt>kel\ for malntalni"I dry 
weather output. Ru n-of-riYer station possible ~h 
output -.erying from 1.SMW to 2CMW. 

7MW output n!<ktces to 1.CMW in dry months Y,ithout 
storar reservoir c:I flow 1'e9Jlatlon upstream. The 
suitability <.J the site for a small station Is being further 
exanined. 

(c) On the Jo111 Paq>ana RM!r and Teye tributaries in the central an!lll. 

10. BetmaJ CJ>.S 

11. Titama 21.7 

CJ>.S possible but cost c:I Civil works considered high. 
Small dfNelopment produdng ~w appears pnic:tlcaL 

~mall station possible 

(d) On the Sewa RJwr and Bondeva tributaries In the Southern Sector d the country. 

12. Ber.kor.,r I 38.9 

106.7 

14. Bengkongor 26.2 

15. Corra 17.0 

16. LfM.lma 11.6 

17. Mamban &.s 

18. Gandohun 19.2 

Small N n-of-rlwr station with much reduced · A.ltput 
possible. 

106.7MW with an Increase to B>.fJMW If upstream 
storaae considen!d. Ru n-of-rlwr station with low 
output poss"'.Jle. 

Smaller station pro<lidng about !MW seems feasible. 

A small station is to be constructed bv the Peopfe's 
R~ublic c:I ( hina. The installed a1padty h.s been 
stated as <MW. 

11.6MW could be lnaeased to 65.2MW after flow 
1'e9Jlation bv upstream n> ,ervolrs. 

DeYeloprnent not attracti\oe at present. 

6.SMW could be iocrmsed to 33.CMW bv flow n:tJJlatlon 
upstre..m. Development not attracti\oe at the moment. 

19.2MW coul<i be Increased to 75.2MW after 
construction of upstream station providlna flow 
retJJlatlon. Development d smaller station to provide 
7MW possible and Is being further examined. 

(e) On the Moa Ri\a' in the South c:I the country. 

19. Baraka 

20. Nyandenhun 

37.S 

12.0 

Suitable for de\<etopment as a N n-of-rlver station to 
provide minimum of 3.SMW to SMW durit'11 the dry 
months. 

A difflwlt site to develop economk:al~ as small 
sc~. 
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