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1. INTRODUCTION . · · 

- .. 
The present Energy Paper for the countries of the East African 

sub-region is. based on the draft countr-Y~ papers:. on eneJ:.gy:.~.:p-ie~ar.ea::=.:::..., 

in May this year and sent to the respective governmentf) for checking; 

and completion of data. 

In ~the final version of the Energy Paper, the answers received 

by the governm~nts (seven out of _thirteen) and other additional informa­

tion _p.ave bee11.taken into-consideration. 

This Paper deals with primary energy resources and their production, -

trade· and consufupt10ri- Tor the period· 1959-1963. In the part deail:ng 

with electric ehergy, -the· existing· power installations (capacity, •~­

production, trade and consumption), and generation costs and tariffs 

are discussed in so far as particulars were available. Onl-y~a few 

official data are known on the future development in electric energy. 
& 

In the,'- s.l,Uililla~y for the ~otal_ of the sub-regiop, the future 

consumption •f primary .and electric energy up to l_;n 5 is estimated -

mainly .on ;bas_is- .()_f the foreseen industrial development, taking into 

eonsideration a,lso. the. past trends in energy qonsumption. 

The question of c~vering the future estimated energy demands has 

nnt been dealt with in this paper to the extent that would be desirable. 

1h th the exception of some new hydropower projects which, are mentioned 

in the coun~ry papers, there are no da";a on new projects for produc-- . "' 
t~on primary e~ergy. 

___ •. ,,,F?~, the same reason it was. rJ.Ot possi b~e to deal with the financ:ial 

questions· of investmen~s .. necE?ssary for the new primary and electric-­

energy pr9~.ects_, 

At~the end 6f the paper, recommendations are given·for future work' 

in the energy. field so:that energy as a constituent factor· in the 

economy would be able to contribute its share to the harmonization 

of industrial development in the East African sub-region. 

n;o maps are attached to the paper, one on the primary energy 

resources and the other on the existing electric energy installations 

and the known hydropower projects under construction or in plan. 
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I. 

II. EHERGY SURVEY ON A COU1lTRY-BY-COID~TRY BA.SIS 

1. ETHIOPIA 
).:.· ,. :'·" 

Primar;z; ·Energl'·EesQurQe:~· (1, 3} · . 

( 1·Y : :furdropo\f er 

Ethiopia is extremely rich in hydropower resources, the full 

potential of which i·s not ·yet known;, · The Blue Nile between Lake Tan a 

and vthe 13udanese bordel: has an' expldi table :-hyd:!fopower potential '·of: 

25 THh per annum.. This is reported to be about half the total,hydro;... 

power p.otential of .Ethi.opia excluding ·Eritre-a wl:lic:h iB!. ea:timated -Btt 

45 TWh .a>.~r anmun. J?:t-es-ent inst'alled,;. capacity is .conc.ent·rated in .. a·.·f'e:w 

plants, most: o(.which are l.ooat13'P. on .. t.he. Awash.~River .and its 't:rihuiLari~st .... 

in the" .;r.~i:on of Addis Ababa. . . .J':· 

( 2 J< · 'E;iarocar boner.; 
'.· .. f _;;, • : •'_> •. :·· 

Tw~ regions of the country are regarded on gevlogical grounds 

as having :PrC!s'pects of ·hontaihing economiciily exploitable accumUlations 

(}f petroteUm/ tlies-e being· the zone: of shallow water off ihe ~i trean .. 

coast, inch ui!ftln.;g tne Dahlak ·archipelago f ian a' the Ogaden prcHti1lce in 

the eastern part of ~:he country~ The icftter has been mere extensively 

explo;r.oo ::~!f9on: "~he -former an_d s;ev-eral ei:plora tory wells haye,;, been 

dri:L:led,J: !01::9 far w;ithout suqoc.ss... , ; ... 

· .(.3) Coal'{ 3,4) 
-·· .. . . ... <-··'· 

No coal deposits of economic signi.ficance are known in Ethiopiei.• 
. ·~ .. ' 

Low-grade lignites occur in the southern part of the country, but the 

beds :tllin{ of t-he ·order of ll metre thick, a:rrd laterally disContihueus. 

The calorifid·'Va1b.e is lo~F, of the oi'der of 2;000-3,000 calories/gfafnnie, 

and the reserves of individual deposits are small, of the 'order .. f 

10,000 mei;rie tons.· I::n view :9f th.e .. small amount of systematic geol•gical 

survey work wh;iolr has; b.een CLone ,in Ethiopia it is .possible that_ larger 

undiscovei:"ed rese~ves.may:exist~ 

. ' 
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In the doc. (4), the followi:1c; inform3.tion is given: 

--~~-~-----------------~----------

Coalfield Type of con.l 
GaV··ri fi-e 
vo.lue 
c-a.l/c 

Ash content 
Rese1f.We 
million 
tons % 

NeJo lk;.1-c ol;:i.:! z 
De b;I!e ·¥yrhan ~-· ·· Li·e-:ti t9{:: · 

Chel~r:L .. •-• .•• _._ .. _...._ ~Lignite: ... 

4,000 

4,500 

35 
6 

10 

1 

2 ____ .......,. _____ -..,--.------'"· --~~----~·· ----

II. 

(4) 

(a) 

N 2!1-=2-<?E!!n tL~I}.£l..£221!:£':'~~? _f. E!-l.~!.C:Y.. 

Radio-a~tivo mipori:l.hH N; doposi ts of uranium minerals are 
. -·-···--~~ ·- ._,,_,__ ·- . . - l 

known in E-thiopia a-~ tho. prescY.tt time, but these might exist, 
' -' ;_ 

~i y:~:r.L the G3G-logica1 e-e-xmtH;ution o£' Etbiopia: 

(b) §il::~tller::n,:..U:l~ 0~1 gibldg5_6dl krounclr it seems likely that 

(1) 

·cocv:" :tr, the basin of the Awash 

River~ not~~blzr LN'X" Hovn:ts Fa.:."ltalo and Dojan, and near Lake 

Abbe. 

4: 5z 5a-, 6} 

Pncid.U:Ct:Lo:-1 
-~~-'""""'---·-·· •·">""-

Hyd.r J~:rJctr: c el" 1rr,; · fs tho o:1ly k:L:::1d o: · primary energy produced 

in the count:r:y. 

1959 
1960 
1961 
1962 
1963 .... . .... ~ "' . .., .. 

' t • 7 
(! .1 
)' '.1 

1) 3.8 

II;ydroenergy 

--- . ----~---"----
ConYersio 1 rc:.tio~ 1 G:ih 5' ( tee 
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(2) ImEe:rt 

Impcrt· 

Net import 

·~soi:i..a ·Liquid Total 

-·--·-·-. -·-· .. -·---~cj fuc1s ~ · · · · 

1959 
·I96o 
1961 

•••o••o•••••ll•••;• 

.................. 
••••••••• f) •• 0 • ••• 

1962:: ..... •'. • • ~ • '• ••••••• 

196.) ~-·· _,·.!g • .••.• --. • • tt e • o • • • • 

199 10 

~80 30 

190 30 
220 30 

2]0 30 

10 

10 

10 

10 

170" . 

150 
150 

..180 

190 

rao···"-· · 
I· 50 
160 

190 

200 

Remarkg Quanti ties mt::miio:10d under. ''Bunkers" are these s)lpplied to·· 

foreign~bou.."':ld . ships and. ai;rpraft ·~. irrespective 6f the flag of 

the ·.;essel 0::>:' plcy).,.:,. 0 Bunl::.e.rc II are not considero.d as . "Export". 

L>) 

Hy Lc-o~:'1.GJ.'gy 
___ --r-.....,... ......... .------"-.~··.;.,.-... ·.-·~--·-- ... -~. --.~-. .....;....~-..;.;....-
--t9:59~-.:C~·~. o 0 C 0 0 to J.. 1.3.9 

1960 

1961'.::· ~--. '~ • o Q e "• o • • ·-~ ~;. ·• 

1962 ••••••••~••c.ooa 

1963 ... . • .•! .• ••..• •··•·• •.• -·-···· 

23.3 

34.0 

46 0 

54.4 

·Oo~sl.lEptiql'l .R£X' ca.r.t:.t.~ ; 

Net iwpcrt . 

180 

150 

160 

190 

200 

l9i59 .......... -. < , • 9. T kg coal equi val~~t 

1960 

. 1961 

1962 

•••• !f.G!#tt4t~' 

.. , ............ ¢ 

~o•••••••ot:',, 

1·1 
8q7 

10 .. 6 

II 

if .. 

11 

l;:J-62 · n ·• o·o -. ·;, 0 • • 0 , 11. 5 If 

II II 

I! " 
II 

li' II 

Total·. 
( ,. 

.19.3·9 

173.) 

194.0 

236.0 . 
254.4 

'\ 

.. 
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. - The Ethiopian . .Electric Light and l)ower . .L\utb,o.:):."i ty (EIIIL.J?Aj, w}:lich 

has electric po~rer install~tions throughout the c0untry and whose 

present producti.on is more than 75 per cent of the, country' s 

total,. 

The Societa Elettrica dell t Africa O:ri~ntale ( SEDAO}·,J which· is 

a private enterprise and ;is re:;;ponsi bl~ for supply of electri.c. 
/' ' !" '', , ,.; •• • • ~,'·. _L.~ 

energy in Eritre~. 

- Als·o some industrial. en;terprise,s; have their mm ;pon!'lr installations. 

c a) .tns tall~a_-~~i>~ci ti~;_-,~(io) ··;··- i~~--ii~~-~~ CioT;·--.c,a.paqi;t;y ·i-s--quoted. 

-- .. :in. k""VA"tand not ]]:f kW·}·~ ·Tcr get capa-city· in·-k:W,---we--stt:PI'C:S-e-· 

an average generator power factor of o.B. In additf6li t-o .. 

the stations mentioned in ( 10), the hydropower -sta.t.i~on .o·f 

. - ..... Tis Abbay .. :w.ent .on .. stre.a{ll_ i:nJ .. 964w:i:t4~~o '!llli:t:?.I:':J::'.c:'!-_.~--~?ta~ .. 

: _o.apaci ty·b£ 7, 700 ldf ~ In this-·;'vfa;y-. we get the present capacity: 

·. ·-··---~ Hy.dro ... L .......... .u,_~~~:~ <72 .• eQ.z .. J'lY~_:' -~-
- Thermal •••••• ~ • 32 .489 JifV'A 

Total ~ 105.351 lllVA-

_6Q.O ~ 

26.0 .MH . 

. 86.0 M'd 

The above figures include not only the capacities of EELPA. 

and SEDAO, but also of the private industrial 'enterprises. 
' ' ~ ~ • • ~ t" ' • '.··! ...:.... .. ', 

·EELPA has an inter-connected system, with-the K0kahydro..;:r•. 

power plant· as nucleu§., and 11 self-contained· systems. ·,iiti~ 
. \ .: . ... ; . .. ,- ' ~ ~ ':_:. '. 

·existing pdwe:r plants' in .these areas have~ the following 

characteristiesg 
·~-~~------~--.-.~~---·---~~·--·-~-"' -- ·~-" .;·,l r· 



E/CI[ .14/nm/104 
Page 6 

Inter-connected system 

Capacity 
.-.Installed .. 

kVA kW * Firm 
: .. kif, 

:Producihfii ty in GHh 
Yearl.shydrolicity 

Rich . Ayerage P'Jor 

HE Koka •••••• _ .•.• ·~>;~ - 54~000 45,000·. 21),000 120 

' 27 
2 

' 110 80 

Aba Samuel ..... ,. :8,250 6,600 4,150 '23 18 
Ourso ........ 525 400 250 .2 2 

HE S.ub-tot_al : ·_ 62,775 52,000 .. 28,000( _; 135 100 

SE .Addis Ababa ~ • 6,250 5;ooo.:: 5,ooo 30 30 
DE Alemaya •••••• 2,910 2,000 2,000 10 10 10 

-·· T'E Sub-total : 9,16o 7,ooo 7,ooo 40 40. 40 

EE & TE Total ••• 71,935 59 ,ooo·-~ 35-,ooct:;_ __ ._c:-:18~- 175 140 

* - Estimatecl.. 

Self-contained systems·.-

I:nstall.ad capacity Firm Producibility 
Location in kVA capacity in GWh 

Dies ea. . , . .\':Hydro . . . . .. Mi Diesel Hydro 

Jimma ..... , ....... 1,125 170 .. 600i 2.4 0.3 
Dessie •• '"·····- ... """ .•. -•. -.n.-.r•• • <1-,12-:5- 600 2.4 
Hag ere Hiwot .... ·-. 210 100 0.35 
Ghic::1 ............ 40 30 50 0.1 0.5 
Deb;J?e Berhan .... _-.. " 125 100 0.3 
Gondar ............ 200 100 0.4 
Yrgalem .......... 110 80' 0.3 
Debre :Mcrrkos -· ••• •. 60 --~~ .. 40 0,15 : 

Jigjiga •••••••••• 40 .30 0.1 
Neghelli 150 ~ . ·' _. 

50 0.15 ..... k •••• -
Tis Abbay ....... _.,-. . 9,600;. 2,400 25.0 

Total •• 2,850 10,135 4i:L50 •- 6.0 26.45 
Grand total •••••• 12,985 32.45 



Installed 
··- ··-- .. --.. ~. kl.!~.a~ip?J capacity ··-·····- ........... _ ........... _ ... ·-·-···-·----·-··-·kV:A-

.. ''' ... ~ .. 

---·······Ass·ab"·r·•·•- ................. ;~ ............... ! .... ~.. ••.•..... 2030 
-:: • ·::sa.har Dar ..•••••• •,........... •• • 8'6~)"-

. Shashatnane ............ ~ ·• ·• ·.: ~ ~ • • · 500 
. · ·nebre Ma5:-kos (additional}.............. .-..190 

· . Lekempte' ............. , • • • • • • • • • • • 2_50 
_ -~As~·e·i·ia ~ .. ~_ .. ·:·· ~--~--~--;~~· ~-·; . -~~-... ·. ·. ~. ·. ·. ·. ~. '· . 250 

.... ··- .... ~ ... - •.,_ .::..::·~ -"~·--~-- :_;;. ~~.\>::." ·- • . 
· ·-·· Tot-al- : · -4080- kVA 

3260 kW 

For th.~. ])ELPAt a .self-contained systems, ·a:t the ·end of 1964, 
. !. ~.- .: '. i. •. ! . 1..-

the tvtal installed capacfties are esti'Itl.ate&::.as if.&llows; 

eydrl'l_,_ •• , • • • • • • • • • • about 8, 000 :ktf .:..?::.'-.. L'0!L.::....:..;' . : . 

····· ···--·. ----~- ··-···· ~i.ea~'r:·.~- ~-;;-;·~-~--~--~. ·· .... ~'15out-·· ~5;"600-kw------ .. .. ... ·-----

•,'._ -.· 

· abdu-t-I-3;600 ID-r- . · . ---~---. ' .. ·• 
I ;•·<~(: -{ ;':! ••••• ..... >-. -~ 

SEDAO has a. ,tptal, C€Lp,aci ty .o:f·: l.6, 525)<:V,A. or, estimated_ 13_, 500 
< <:' ,_•,' '"-~:.' ,·~.- • ~_., _5 •• "'/ '--~: ..... <I. I j;. 1J ( :, ,,;" 

'!'he main SE.lmO's. POF-er plants are the .following: .. 
• -..- -~ ~- ·-- __ ... _______ ft. \. - i - • ~ .. • • .. ' ' . . •. -

- Di.esel power :PI~-t-:--a:e·uner~ ••••• ····-6,000 kW 
, :·;. ~/ .. __ ',. 'i'.L ,.·:··~ ".-~,· 

· ·- ··--· - ·-·-Diesel- ·-power plant at Asmara _, .. ~ ..... 1!.•.~ ____ 5~ -~----. · 
. . .. ___ ~··. "'--.. .--. 

, · .... ~:eyQ.fuo..pp.ower pla;nt. Cl-;t ;Dorfu . ~,· .. 1 •.•.••••• , .. . l ,;t.QO leW 
l -·:~ ·'- ~ . 

- Steam ~er ·plan~:: .~t ]}elesa. <·•·~· . " . ":"·:•; .. 5 ,:qogL~ 
In the final 'stag~, t'his·-pOw'er·sta'ifiori'-'is pl!a.-ri.ried t~ have 

30,000 kW '·eapaci -t;y ... ,IJ;'h€1 .:''i~co:nd set of 10,000 kW eapaci ty 

was foreseen t_o stcg~-~pe::r;-fftion in 1965. The pt:'IWer house 

is completed ;to e.-oeQq~ll!Q(!.9-~~ the 30 MW capacity referred to 

above. 

In Eritrea, the private company CONIEL is also active in the 

electric utility field, but no detailed information on its 

activity is available. Industrial diesel power stations have 

a capacity nf 3,9 54 kVA or 3,200 kW (estimated). 

kW. 
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A summary of installed capaci ti.es wi. th regard to the owner-
~ ' ,, -·· ' ' . . - - ' - : d ·' ... ,"' . . .. ---

. ·.,_ 

. ~~. ..:... 

ship and type of power plants gives the following picture 

"(i~'iif) ... ; 

EELPA 

S:E!DJ-0 
' ,.. I ~ " • .. • " .-

·.: ,~ " ... 

. ' . . . " .. 
.. ,12 .• 6 

13·.5 
72.6 

13.5 

·· ,..Witl1 th.e exception of the steam power plant in Addis Ababa, 

~1~ t.he" t1ler~al po..ier plants are die~~i plants~ 

(b) Production in GWh : 

Ownership 

EELPA 

SEDAO 
•••••••••• 
........... 

Industry •••• ; •• 

Total : 

24~1 2:1~3 

17.3 '19.0' 

88.5 io1:1 

. 31.5 

l-9~0 

121.9 
·" ". 

"' . . . . ~ .. . ' ,..._ -·-.- ~ 

36.1 

'2Q.a.O 

.··152.6 

117.0 

,:37 .8~ 

1964 

? 

? 

? 

Th~ re1:a:ti ve · importance of' the: EELPA·, in SUIJP~ying._ the country 

wrth electric· energy ·is steadily,gr()Wing-._: 

EEL:PJ,t s sh_a;r:e in _the to.tal producti9~ ~ 

... , . i ; .... _ 

1959 . 53.5% • • • • • ....... --. 
'·1960 #• .-._:~_-: __ .-; . 54·4% ••• . .. . 

'. -.~. 

:1961 ••••.• "'• ,.-:.:)e._:,. • 58.6% 
1962 • • • • • •••••• 63.1% ·· .. 

•' -

. 
\ 



E/CN.14/INR/104 
Page 9···· ·'· · 

With regard to the typ~ of energy, we haye the following 

picture: 
""" 

.,_ ·-, -. 

1959 1960 
~): .... ~-

1961 .,.1962 '196} 1964 

Hydro ... ···:·· .... . ,27..8 46.7 ' .. -·68.;1 92.1 id8.a· 137 
"""" 

Thermal .. •:• ... 60.7 55·?,.;_ .. ·59·8 60.5 ? 

Total 88.5 101.7 127.9 "152';.6 ? 

Hydro in % 
of total •• 0 0 •• 31 ". 46· 53' 6o.·'5 ? ? 

(c) Sales and losses in GWh : 

For the two utili ties EELPA and SEDAO, the follow~pg_j;~;~,J:ll.ea.. ..... -.............. 

show how much o.£ the· produced energy ywa~;t_ sold and lostg 

. :El:ELPA 
7 ,.; •• ., 

Production •••••••••••••••••••••••• 

sales ............ ~ ............. _ .. . 

Power-p],ants consumption 
\' '--~ 

55-4 

42.~ .,t". 

74.4 

59.5 

and loss·es •••••••••••••• _........ ....... 12.5::. 14.9 

SEDAO 

Production •.•••••.•••.•.•..••••••••• •. • •••• !( ~ _,~j·:•. 
------·~~-... ~~---·· .... 

Sales •.•••••........•..•••..••• ft • ••••••••••••.•••• 

Powel'•plsnts<: oonsumption and losses. GWh ••••• It ...... . 

In %· .Cif 'prodti0tion . ·' ................................ ~ 
. . . -~~ 

96.8 ' . 117.0 .'. 

83.5· .. 98.o0 ;· 

13.0 

13·.4 

19:62" 

"" ......... --. 

36.~1 

29.2 

6 .. 9 
19.0 

19.0' 

16o~··- . 

1963 

37 .. 8 

30.6 

7.2 

19.0 
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... TlJ.e,re , follows a roUgh breakdown of electric power consumption 

expressed in percentages of the total production,' for 1962g 

_ ·---·---.:- --~cono_lll!}' __ ! ~- ••• ! .! ~--~ ....................... .-· •• --. • ••• .,--.-. -;·~·; ;···· ·· 42".5% 
~ Public consumption:. and illumination ·of towns .... 40.0%---- -- · 

-~ ····-···- ....... --.---- ··-· -----~ ....... - "'-··- . ... . . .. ~~-. -- .. 

· - Power plant confll..UUPtion -f1pd losses .••••••••• 
. . --..--

'17·.5% 
100.0% 

Th~ average rate of growth o'f prod\l~.t.~_c:m __ for 
·· ·-- · · -th·a· "':Period. 1959.::1962;-~~;-- -·--,--·::·--· -· 

•• , . ' .!.. ·---~·-·· •.. - ...... -----

·-·····-- _ __ _______ .:fox the ~tin try· as ·a-·wnoTe----·-~-.-~·-. ~ ~. ~-:-:·-~··:::.·:.about 20% 

for EELPA •••••••••••••••• ~:•-· •••••• ~-• ••••• 4 -about ·26~6%_: ... _. 

-· f" •. 

Only information for EELPA is available 

· . Transmission 
lines 

·-- ··in-km···· .. 

1960 •••••••• 

19~1 ::• ••••• 'I..'. 

1962 ..... ~---·.· 
. ·196 3 ~-; ~-;-~·-; ~ -~ 

1964 •••••• ·-~-. 

132 kV 35 kV 

418 129 

418 159 

418 159 
4i8' 

------ ... 
159 

418 -,~: .... ~ -'· 159 

370 

'408' 

'468 

595 
·6'62' 

28,100 
'40;463 .. 

..... '47 ,998 . 

62,798 

71',463" 
. . ~ . , ~ . '., .... 

.... 3,2,435 
37,930 

44,184 

52,391 

60,190 

.. . . -·· -----~ - ..... 

. . .The low-vol'ta.ge~distrll5tifion rietw"orks ~~pl~y a 380/220 v three-

phase syst_em. ___ w_i-:1_;_!! _C!__..ne.utr.a.l. -wi-Pe.-- -The "lengt·hs of these- networks 
. ... . .. -~-·---~- -----·~·~ -----·· .. 

are not known. ....... ------- -~-----· 
···---··· ---·---~----

- --- -(~).Tariffs 

1. General .tar.:Lf.:f. , . • • • • • · · · - · -· " · · · · · 

:··. . . ~ • • l • ' ~ • •• • I! • .. t 'l' ~ ~ • 

. ___ Firs.t- 100 kWh per month •••••••• Eth. cents 15 per kWh 

Exceeding· lOb' kWh' per mont'b. ~.... Eth. cents ~10 per kWh 
·doll~ ____ .... 1 per month 

.... '.-." .... '. 

Service ~-~~i:&"e ~· ~_ingl~phase - • ..-r Bt-h• 

three-phase ••• Eth. doll. 5 per month 

. 
' 
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2. Commercial and industrial tariff 

.;.: .::First-lOOOuk.W'hc.·i>er month •• , ... ~ •••• _ Eth! q~nts 10 per kWh 
·~ ~,.~,. """";.,)!_' .. .: ', ..... · .. -~:·~ . .:.;: \ .C- ) 

Exceeding 1000 kWh per month,~~ •• 10 ••.• :1!1.~¥· CQ;ntf) 5. per kWh 

.. -----~- .Re.ailiY:!L.Q.Qr]._fLUJ1!P.~i-~n, below 
cos. ,pfl,i = 0.89 •• ~. :·:::-::. ~-·:-:-~:~-~--!'-;-;·- Et'.n.····c·ent·-.. ···>'1-per----kVArh 

' -- . ..:. . . ; . ~--, -.-. ~ . <': : 

· 'Ma.x::tmum demand charge, per- mont.h. .. .,. .. __ E:th· ... dql:J. •---~:Lp~r kWh 

Se~ice charge, three-phase • •·•.... Eth. ool-1 •. • ·5 cper ."month 

Reb_ate on total charges : 

... ·-·-· ·-··· "E:iaYe e'd:ing ··100, GBD-·k\f h -per -m<mt.h---i .......... 5%, 
II 10% 

... ,_ __ ... ~·. 

II tl 15% 
" 1,ooo,ooo II II 20% 

Off-&>eak tariff 

111 · con$umptipn ••••• • •••••• ._ ... _... Et_4• cents 5 per kWh 

Reactive cons\lmption,. l)elow ... , . " . 
cos phi= 0.89 ••••••••••••••••••• Eth. cent 1 per kVArh 

·:. :~ '~·er~.i:f.ce oh~ge,' three-pha.Se •••••• · Eth. doll~ ··'··5' per month 

Rebate on total charges : 

Exceeding roo,ooo· 'k.Wh" per· month: 10% 
II 400 '0'00' . .,,. .. II' 

II 700 'aao . ·tr . 'II .. 

II 1 , doo, aoo · ·tr • · ·tt · • 

II 

II 

II 

20% 
30% 
40% 

":"' :;::, 

! · lfflie supply of t~i~· ~t1a:PH'f -is -sub;j~c..t :1nLspeoial n&gotiations 

and to conditions of discontinuance of supply for:certain 

... ' ·- ····~-·· ·---- ·--..... ,,. ~-- -- -··-.. ---.. -- ··--. 

IT~?es---of--f\le-1·-f--oo" ;pew-e-r- ·genera t.ion:.. ·----··"·---- ,d. __ ••• __ ·-- ·--· 

t~. :·),:·_ (>(". ~-~;~- •.. , ; .... ~ . ·:_ .· : .·-·_ ....... , .. ,-

- Fu~+ oil for the stea'A ~power plant at Addis Ababa •• ·120 ES/ton f.'.' ... ·- . , .... ' ': ; . 
- Diesel oil in the .. qoasta.l zone ••••••••••••••• • ••••• ··io_3--· ·" li 

"'- ·' "<_ f ::·· :r· 

- Diesel oil far awq,y from the coast •••••••••••••••••. 350 ,, 

On this basis it can be estimate.d that energy from. the diesel 
. . 

...... -.:p~~~:.ltl.:!ID.J;,f?_j,:t:J.._~J:le. .. f?~~f--:-~Entaihed' ar~as costs about Eth .. cents 

1a;...30 per kWh, depen._ding, of course, on .the. _amount of energy 

. prod~~ed·~···-']:-;-·the·~-e-·figures~-alf expensea···are IiicTuaea,·--a-;.·g-·; 

fuel, operation, depreciation and interest for the power plant 

as well as the distribution system. 
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(2) 

··:;_ 

i l;,_· . .l. 

(a) P:r:~d.u8Hon :i~geis ·for ·the period 196~19>6T-a.tie,~given in 

- · doc l·-'('8') as follows:- ·(in GWh) - - ,~,-: 

.::...:·:. 

EELPA 

SEDAO 

. ' ..... -~ •... 

........ 
Industry ..... 

Total : 

134 143. 
-·. .. ~ .... • • 'I • . 

35 55 
21 22 

J: 75 .. 
60 
22 - c 

( 225[\:• 

65 
·-··· '2:5 

315 

260 

70 

25 

355 

The average.rates of increase forebast for this 4-year period 
" ~ .. .. : ~ i 

are: 

fer EELPA ••••••••••• 18.0% .. ~.:.~1~~~ _ .. 
' for SEDAO ·••• ·• -. ··-. ··-. ··.., ... · l.B .. Bfo- : ~ .' Tctal ·: 

f0r Industry ••••• ~ .: • • 7(,05%'-· ::•: } · · 
. : .:_ -_; . __ : 

• .. .. • .. ' '1. • .. "" ~ • ·> • t • ~ .• 

SEDA9f.Jl:,'Pr?~ucti~>n. ~n. Cmp, t.*en:i'r?m .its ow.n_Q,ocuments, 

seems to be rather different: 

f:9q4, ... ~ ... •· ..... 38 

1965 .. : .... : ....... 41 

1966 ................ 49 

1967 ••..••••. » ••• -~·. 51 

(b) :;I;nvestments in, .electric ;eowe~ }'qf the , per;ipP, t9~3:--1967 have 
• -~ _,·-'- ·.1,. ._ 

been .a.f? .. followsg 

Group of investment 

Interconnected_,system •••••••••• 

Self..:.c;o~tained -'~y~\ems ••••••••• 

Tis Abbay 's'is'tem ·:::::;: .·::: •• •• 

Industriai 'iirnis' ·:::::.: •••••••• 

Transmission line·s,' st.ibstaticiris ·· '"~ 

.. an~ d;lstribution ·~···········~·· 

Total' j· •• ~·. •· •• : ••• 

In 1,000 E$ 

32,000 

.:. i9 ,900 

5,900 

450 

_25,200 

·,_: 

.. .. -: 

In % 

38.5 
23.'8 -~ 

r.1 
0.5 

3Q.l 
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IJ:I'lie Tis Abbay· hydropower plant vrent on stream in 1964, with 

the following producibility: 

r: '1967 . .•.....••. -·~ . 2·5· GHh 

final • • • • • • • • • • 56 illlh 

- In the'i~ter~onn~~ted system, one more hydropower plant, Awash II, 

is nm~ under :coristruction. Its installed capacity will be 32 ~~ 

and its producibility as follows: 

~967 ••••••••••• 75.0~4 
' ' ;_ '+ \ • ·' • ' " ~ ' ' T > ' ' 

final ••••••••• ,. 182 GHh 
.·::·:,j 

The Awash rrr·;project is .also included in the expansion programme 
,; ·.:•.. ' 

for the immediate future, and will have outpu~s identical to 

Awas·.h tr.' 

- In the sel:f:...coiita:Lhed sys terns {beside~ Tis c Al:fbay), new:, P?!er 

plants wilFbe built in'Dilla~·Makalle, Axum, Asia Tefer~ 1 .Bonga, 

Debre Tabo:f, Adua a.nd'Demb'idollo. · 

: "EXpcmsi<>n of ihe existing power plants is planned in : Jimma., 

Dessie,. Hag~re ·lliwot, Debre :Serhan, Gondar, Debre Ma,.:rkos, 

Yirgalam, Negellie Beran a, As~ab, Jigjiga, W r,lamo Soddc, Assella, 

Lekempt e and Shashamane. · 

Production in the self-contained systems will increase from 

9 GWh in 1963 to 25 GWh in 1967. 

-During the same period, the following new power capacities will 

be installed: 

9,200 rof diesel electric power, 

200 km distribution feeders 15 kV 

18 MVA distribution transformer capacity. 
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SElJAO will expand its e~isti:n~ generat._i_:ng _:.power. by: 5;000 ldrr- · 

by construction of the first stage of the .thermal pow~:t' plant 

at Bellesa. -

Industrial enterprises will build power ,Plant-s only in those ..... ' ... 
cases when the factory sites render it impossible for them to 

1>e supplied by electric pow-er from the public network. 

· · - ·By 1967, th~'· following U-32:-kV transmission lines will be 

·construotedi 

From Awash II to Koka double circuit ••• 

From Koka to Akaki •••••••• ~~.;.~.~ •• : •• 

From Akaki to Sabata and Gafarsa . ; .". ~ ••• 

··. ,;.· 
.:·~i " .. I ; • Total : 

25 km 

75 km 

25 km 

125 kin 

.... There 1:ri.ii~-bk 'in~talled in .the interconnected system. also: 

45 kV transmission lines, .......... about 80 kin 
l")kV'dist~Ibuiiori feeder .......... about 400 km 

· · · »f~tributi6n transformer capa?i ty • about 56 :rviVA 

- US AID financed the feasibility survey for_ a hydropower station 

on:·t:-tlie· Fingiai> :R.i:V:er, ·the Blue. Nile, t;ri ~ui;lll',y. The 94 MH 

projer.ct"rreliu.i.r~~-ar:i investJI!~nt of E;Ui70 m:i,JliPn or US$.28 million. 
. .· ,. : : .. :.~·_:, r · .. -, ; • .. • - :.- ,- - '" . 

~ ·:.Sp€rd-ii£it; irtvesttrieht {8" us"$296 per kW. 
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~ ." J ,:, ~- ___ ..... ,_,_.,....- .• -::....::·. 

African Electric Power Meeting, Addis- Ababa, October 1963 _ \ 
EjCN.l4/EP/3 Part I. 

2. Ditto, Part II. 

3. . .. Ditto, Ad:d. ~. :L 

6. 

8. 

10. 

11. 

. "':.' .··( ·:- ._ :-_ -~ .-.-, -~- : :~. 
tr!ndustries et travaux 

w'erid' Ehergy Supplies, 

d' OU;tre-mer", Jam.1;:u-y 1964., .. ~o._lg2. 
l 

1960-1963, UN, New York J..9,64, No.8;, 
ll 1959-:-1962 !l " .1963, Nc.7. 

Ethiop.i'ari Electric Light and Power Authority: Report .,.. Pas.t 
actirl t!i-6sT and future programtne, Addis Ababa 196i: · 

Report of the Preliminary'Assistance Mission to Ethiopia, IAEA, 
Vienna, 1962 .. 

Imperial Ethiopian Government: Second Five-Year Development Plan 
l9.g3~~~Q.67,~; "Ad4i~.;:~lila.ba,,:J,962. •. · ·· - · 

;.>:d V l ~'-'"•" .L ·'" .._ _ _.; 

Electr~.~!t~ 8i:Bj:Ig~h~C'p:~"q_' tEthiopian.·El;ectric 'Lig1it and ''Power' 
Authority, Addis Ababa 19.63. • .•. 

:thfpei:iai11Et.h{~'~:ian Go~~;~~~nt: Statistical Abst.r,act, Ad.d;i,s Abai~~rd964. 
·15ev'~f6~ni~nt 6'1 the Steel i~dustry in Ea~tand d~ptr~l AfrJJqa, ,;w.s. 

::n-1\tkins. .and Part'rmrs, Preprint, 1965. · 

Abbrevia:ti9ns andsymbolsused 

Megawatt = 1:,000 X:Vr 

MVA Megavoltampere = 1,000 kVA 

GWh r..agawatthour = l,ooo,ooo kWh 

TWh Terawatth<>ui- ~ 1;oo6 Enih · 
tee tons (mgtrid) ')of cci~i eduivalent 

HE Hyd:ioeiictr:i.c? pd~er T~l~nt ' 
'! 

DE Diefie'f eir>bt:r'ici powe~ plant 

SE Steam''el'ec·t':tic;pd\;'e;' -'£l~t 
TE Thermal ele:ctric':powe'r 'plant 

-•. ; 

,.-.. -·. -··· ...... ~"~ -·--·'"~ .. --.-~ 
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I. 

2 • S OIV.t.ALI REPUBLIC 
: -~-' r . 

Primary Energy Resources ( 3. 7 6) 

( 1 ) H;y"d.ro power 

Somalia has only two perennial rivers, the Uebi Shibeli and the 

Juba .. Neither has very great p~tential within Somalian territory. 

The total hydro-potential is estil!lated at.200- 1,000 GWh, but ~t 

seems that the specific investme;.ts wo1,lld be considerable. Accordi:qg .. 

to Associated ·consulting Engineers, 't.tteNorthern Region has a h~dro-. 
'' 

electric potential of.ovEir 300 MW .firm.or.ove:r> 500 MW peak:ltoad capacity. 

For the Shebeli river'· .no. figurE:Js are given. 

(2) §Ydrocarbons 

Much l)f the territory of Somalia is underlain 'by sedimentary 

rocks, pri-ncipally cal<rai-eous and evapo:t~ti.c: i~1ria.tt¢e., and. pi,l1 . 
"' ,- ~ - -.: . ' _ _,_. ' - .: , •, -""' i " 

seepages occur at Tiaga Shabel in the :Berbera dist:r;i.9rhr~,·rhji:l~e ha@ 
1 - ·--·- --' 

bec~n a consid.era"ble amount of exploratory ac~ivi ty an,Q. a. n,umb~r .of 
• . -- .:: - \ i .• - .j -·- ' - ' ' ,; ~ --.- - ' ' - -- .. 

·deep w'ells ilave been axilled, mainly, i1L·thertcoastal regions."''S.hows 

of oil and gas have been observed in a number of wells but so far 

no economically exploitable accumulations ]=!~ve ~ "\:)~~· disO..O.Ye:ied~ ··----· 

Exploration continues and may ultimately be successfuirc 

( 3) Coal 

Low grade coal is reported to ocmu: at Durbo, in the no.rthe:rn 

mountains near the Gulf of Aden. The bed is reported to be about . 

2 metres thick, but to be lenticular. The coal has .the follpw-ing: 

characteristics~ moisture 16 per cent, volatile matt.er 39.4 per 

cent, ash cont~.mt 6.4 per cent, calorific value 5, 719 calor~es per 

gramme. No estimate of reserves is available. This deposi tj.s .reported 

to have been worked prior to 1939. 

(4) Lignite 

Lignite is reverted to occur in the territory of former British 

Somaliland, but it is stated that it is uneconomic to develop these 

deposits. 
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( 5) N on-conventional sources of energl , 

(a) 

.(b) 

(c) 

0 
Geothermalg Bot springs with a temperat~e .of around 40 C 

are known to occur ;in the north-easter;r; ~part .. ,.of SomaH:a .. 
Give.n th~ occurrence in this area of major faultirig'along . 

the south.ern ·~id~ ~f the G~lf of Aden·, i t-'i~ p6'3:s-fb-Jie-t~at 
. . 

'·, .l. 

geothermal fields might exist in this area • 

Sol.ar: .Much of Somalia is sui table for the utilization of 

solar energy if. t:Q.is could be :developed on an- ec&homio b~si1s. 

~=- The northern mountains provide many sites which .would 

be. s\li table for the development of >'lind power, were it not 
. ·: ' : "''' •:• :: .. .:.' ' -- . ' -- . . , .. 

. . tor the fact. that the winds in this area are seasonal. Power 
J .•. . : 

could undoubtedly be developed_during the season of the north-
0 .1·-·· . i ·~ .::1 ::-:' '~ • • 

east monsoon, but the potential during the remainder 'of the 

r,~ar ~-~ du,bious. 
·-

II. Production, ·frade .• and .. ConsUlnption. of. Primary Ene~g~ ( 5, ~a) 

With exception~ :'()t wood and wdda charcoal!, largely for domestic 

consumption, there is no production of primary energ;}' in the country 

and only imported.' e'rlfirgy in forni.of liquid':fu-el.s is used. 
• <J .(-'.'.. _! --

In the period 1959-1963, the· ·ro1'lowing quanti ties of liquid 

fuels were imported and consumed: 

'1959 

1960 

1961 

1962 

1963 

,-.-. .. 

•• 0 •••••••••• Q •••• 

··~-·"····~·~······ 

· 50 ,ooo .. t·Q.sL:l J:'OW'lde(i) •. 

~0~000 tee " 

50,000 tee " 
50,000 tee " 
50,000 tee II 

3~ ) 

Specific consumptie?:l-.l:~r capitq. WM about 23 kg coal equivalent. 
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III. Electric Energy (2, 4, 5, 6} 

(1) E:x:istin&" power' plants 

---~·:: ... ,.,_, .· 

(a). T.h~re .. ~:r:'~ _only diesel power8 ~la~ts in·': the country, the total 

inst.alled ca;paci ty being 7 ,9·bd !O'i~- in 1962.- ·. Self-producers 

are not included i'n t'hat fi'gil:re ahd: their capacity is not 

(b) 
t • • - • . 

{.c) 

known. 

P.roduction of electric· energy amClurl-ted to somewha.:J! more tha:,n 

10 GWh pe; an~~ in the ;period 1959-1963. In 1<;?-61, cit was 

12 GWh. -.For other years, exact fig~E)fiL;a:t;e not known. 

Consuml?tic-m In l961, :· th~ total amofuit 'ol:'- units sold to con­

-~.~~~~~w~s'ii mr:h. P~werLstation con.sumpti<m a.nddistribu­

ti?:P lpsses were ab-out 1 Giih' or sdiri~ -8.3 p~r cent .of' the 

total generation. 

Only 3 ffiTh or 27 per cent of the total consumpti.ion .we,+e used 

·by -i·~~Lit.r.;y.: .. In th$ period .. 1959.~96.1, -thE!.av:erage 1;ate of 
. ''""-·-~--~. ~ --·· " .· ·'- , . . 

growth of-qonsump~ion w~s. about 6.2 ;per cent, which--:i.s.:~--~. 
' . " - - ~':; l ~-

rather low. 

In the. pe;riod 1959-1963, specifi_c ?~nsumpt:lon of electric{L.' ·' ·· 

energy was about 6 kWh per capita • 
•. i . ~ .-, -. --~-) ;; • '. ·'· f 

(d) Transmission: No lines existing. 

(e) DistrirbJ.,r~;ion networks: In 1961, fifteen twons were electrified. . ~ ~ ~ ' .. . . . 
No details are know!! _a;'bout the distrib~t-ion. 'systeill in the 

country~· 

(f) Generation costs~ N'b :data available •..... 

(g) Tariffs: No dat~ av~:llable:· 'For·industrial·pui'~oses, the 

a;,;.erage ·prices of· :electric energy amoun'j;. to; 
~--·---·· -----·-··•· ~ ,., ~ ... - l.''''·• 

• In the Southern Region: So.Sh. 0.60/kWh = 8.5 US¢ 1 kWh 

• In the Northern Region: So.Sh. 0.45/kWh = 6.3 US¢ 1 kWh 
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(h) l}:E:ll co~ts_: Jl.tJ:IpsaP.;L?cio,. for:g~s:,.Dil" t -

• Import cost c.i.f. :Mot;adiscio ••• ;o~.•;;:l7~4 Sollla.li· cents per'ti tre 

" Go·;rernment taxes • • • • • • • • • • • • • • • • • • 39. 0 II " II 

.6 II II II 

.. - .. ~ s£le pri·b~···::.~ •••••••••• ~ .. ~ •••••••• so.o " II If 

I "> • ' ' A ..- • ' • - ~ ; 

The ensting and potential demand for eiectr:ldiy'in'tlie 'ne~ 

future is of rather mode-8t dimensions. ' Besides; 'tlie "e:xistin~ ce~t;es 
of consumption are very far from the possible s:tie~ for the~-~~~at'ion 
of hydroelJ"c,;~ic power. Thus the very large investments, i;n., l;,lw,;genErra-. . , . .,. ___ ~ '· -~--. ~ . . 

'),'•) 

tion of hydi-'oelectric power and i t0 transmission. QY~r lo11g,. .dist~cesc, 
>.7; :~::_:-· .. (;·_ v,.L-:1··;_:.1 .. v .. .-. .:.~.:.. "'-: .. -·">.· -- -. • - - --

cannot be JUstified o!l.:,:j:;h~j,basis of the foreseeable demand for electri-

city. The country will, t.l,;l.el'efore have to depend. on, thermal· stati6hi3'·'··' 
- f -- • ' !' _ .... 

Ho,.Tever,. the hydroe.l.ec~rio :Pot'ent±ali'tL~s for quite.some time to come. 
' \ ''--~ #. -~ • 

need-t.ho.r~· ·±nvest:tga'tfon :i-Tor~dem.and-for the util iz a ti on .. of this 
'• ' ~ • • ,o 1 • -.. .. "' • 'I • '" 4 

hydroelectri'c power may ariee as a resui t of ce:-_tSt_in._fu.tur.e .. .d.evel<>pmen:ts, 

partTcuTariy Tn r0sp~ct-·oi minerai··;~~~~-c:s,. ~hich it is net p6sM.1h:a.:.L 

to foresee at; ~,Pre;::ent .. 

!J.lhe ·as,tablisnment of a natio:r:lal grid syste'ni is not feasible' due 

to the long· distances se'parati~S the varfoU.S centres of consumption 

.;,, a-:; cac~~ centre., Capital investment 

in the tran9miss;i.on system will 
' "!' ·_, :,_ ;. 

high transmissi,on. cost.sc ·.This would tend to raise the unit cost of 

electrici~;y .t,o tll,e cons'U~er. Tho country will· t·herefore have to 

rely on separate thermal power st2,tions for each m<?-in. 9~:Pt?"'fihO.f 
. .i:-~: : . ··' ' -- ------·-·-- -~· ··---.. ~ 

... 
·-·-·-· .. -·- ··--· - --~~-·· ~· ..... 

There is no stanQ.ardiz-ation in the el.ectric supplies of the 
~ . - . . ' . . ' 

country. It is pr'Jposed that, unless otherwise necessi:tateid-by-the: 

requiremetitSilO:f t.ha': existing Sets' new geile;ating s~t~ . sh~uia'~:~; _ _. .. ..:.. 

standftl<I'4.ii~ed.and .shoUld be.des;igned to sUpply 3-phase 230 volts 

50 cycle p,er sec.ond ai terna;txng cu:rrent ~ 
·r 
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In the First Five-:Y~~:.:P~an, the following devel~pment of 

: el19ctric power · is for'eseem · · 

Locality 
.. · . Existing· · 

:power 
·kW 

New power. 
kW 

Investments 
1,000 So.Sh .. 

Rargeisa ................. ' 800 

36.0_. 

:.-'·750 

1,420 

.., •·. 1,.920 

. ··'600 

1,800 Berber a •••.•••.••.••••••. ~ ••• 

Mogadiscio .••••••••••.•••.• ~ ". 

·a) Purchase of existing 
installation 

2,744 

5,000 

s,soo 
500 

b} Development 

Campo: Bottego and :A.fgoi .. ? Supply from 
Mogadiscio 

Kisimay-::~ ·• •••.•• -: ••.•••• -•.•• •·••• . . 310 1:,200 

25~ other small twns · •.••••• ? ? 

1,800 

9,500 

Total · ••••.•.•...• 4,214 25,000 

Remarks : 

Ha.rgeisa ••••••• The demand for electricity·:i.s expected t0 

increase in future.at the ~ate o:f 20 per·cent 

pez: annt.:+ID• T;he distribution system will be • 

expanded, anq improved.o .. ~-·].. . . . . . .. 

Barbera .•••• "-·· ·~· .=..':The· distl'ibution sys:tem will be· improved and · 

expanded to take care of the demand of the 

, · new port and O'.f the growing d.emand df the town; 

Mogadiscio ••••• ·: ·The existing power installations owned by;. 

Campo.Bottego_ 
ana A.fgoi ••••• : 

Elettro-Industriale Italo-5omala (SEIS), will 

be purchased by theGovernrrient~ 

The local gene.ration will b~_; diacontin:Ued. 
. . . ". ·. ' ~.. . ~ . ' <.~' . 

A __ high voltage su:I'~Y .feeder.wi'l-1 bririg·power 

from Mogadiscio and "the local dist-ribution · 
.,;. . . . 

system will be improved. 
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As a result .. of the building of the port, 

the demand for electric power will increase 

substantially. The old two 30 kWh units 
'~·" '1 :..~:_:; 

will be removed and. two 600 ldf units will 

be added. 

Other towns ••••••• : Imprnvement and/or installation of.new 

capacity and dietribution system in twenty 

· five towns is i~o:i-e~een. ..: .. -•------· 
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3. 

Industrie,s, et t~avaux' dr:outre-mer, J·anuary 1964, No. 122. 

World Energy Supplies~' l959~1~"62 1 UN~ New York 1964, No. 7. 

" II It 1960-1963, If " 5a 

6. Somali Republic First Five-Year Plan, 1963-1967, Mogadiscio 1963. 

Abbreviations and symbols used : 

MW - Megc...watt = 1,000 kW 

GWh - Gigawatthour = 1,ooo,ooo kWh 

tee - tons (metric) of coal equivalent 



3. FRENCH SOMALILAND 

I. Primarl Energy Resources (1) 

There are no known energy reso~bes/>e.:i~~p't Lake ~Sil for h.yd:ro-
·, ':: 

electr'_ic ~ow§i. · .. 
.. .. ;. ', ' .3·..,· 

There are no d~ta av~~iable ~b<)ut t'l~~ liY:-d':f'62p<iten'tf'a1 ~oi! "'the 
country. 

II. Production, Trade and Consumption 

There is no local production of primary energy in the country. 

P~i~~#:~~.kif~lm£0r~.~~-Tn _rera~~?~y--·~arg~-- quan-t.i-ti-es .. ..iiL.:Ii.lt.€t.~~--­
form1"ofq1.iquid fuels. OnlY'J.:~ ,~lJlall(,·.:P~r:~~pn &i that energy is consumed 

i~··-~-~~ -~~~;;-:t;;-y;;:t;r;a:-8-·Til~-::rargest ··p~~~-~i-t--~~--!'.~~~-'---"'"" 
meaning J~~at it is suppli~~-:-~o foreign-botu'id ships 'and ·a:rrcraft~ ~ _;~ 
irrespe,q;1;~ve of the flag pf. the vessel or plane. ""BUrtkers 11 ·ar~W~t 

····~-,. ...... 

In the period 1959-1962, trade and consumption _?f.::.P(I;'_i!.:@~i_! er.:f?rgy, 

expressed in 1,000 tee (rounded) were 

1959 
1960 

1961 

1962 

. . . . . . . . . . . . . . 

.............. 

Net impoi!-;t 

1,460 

1,~36q,: f' 

1, 91-:~L : .' : .; 
------··--···--·~· 

Consum~tion per capita was 

! ; ... • 

Bunkers Consumption 
• • ~ " ••• * i")' .: 

• '•, ~- •. ]., ,..440 . ( '; J 

. . ], ,.440 . 

342 .:'~-

20 

20 

20 

20 

II 

. .;, 

--~----,·-~·--··~-·· 
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III. Electric Ener&l \4) 

(1) Existing power plants 

-·. Th~~e 'l~e LQnl;y; twO: ,d:lresel plal}i(s: _ ..... _.,.._. ___ :.:: .. ;:..:.~ .~ -._,,' ._- t ---~-_;·_;,:J. ··;: ·:.;:-. ~:.· ... o .. ::. _t .. - :· ~- ·.- * 
-DE Djibouti with an installed capacity of 8,800 kVA (a.~out.7,()00)cW); 

. ' -. ; . ~ . -~~-; .. ;~ ' 

- Dit-:Arta,.L;i:l};,f'h.·9·~ltl.~r:f+ie~~~n~ ;?~ntre, r;;ome 40 km from Djibouti. 
'' 

The capacity is 400 kVA. 

(a) The'.:....'f.!:f31't.a3-l,ed ~~lil~f:L ~Y Pf, ~he D~ ?j:i bo_tl.~i has increased 
.·.;·~~~~.'';dU.~~~~.-~;s~~-~; ;953': ~----· ·-;·,· ..... : .. :.:.: .. · ... "'l.--

. . 
. i 

L'·.:...>•.: --._ .. 

, .. ' 3,600 

1963 •••.••••..•• 

( b} Producti-on ·. · .: ' 

DE Djibouti 

~~:600 

"> ?: 759 .......... 

2,450 

--·· ......... ----····· - .. ·--.. - .. -r· "t::53_ .. ____ -·--. . ... " a rrr.rh 
:.·:· ._ . ~7 • • • • • • • ·.- - ·- c.a ~.;j-~ ·urt" · · -·· 

'' .. 1962 _.;.~ .. --!_;_;_. lg_~§_ ~!'~ . 

6;350 
.) .. 

8,800 

•. 

·· 5;1ott - ·, .·· 

1,ooo~ 

1963 • ···~•·. 15.0 GWh (E3stimatio~f .. -·· -----· ·----- ... 
~. ,, .a: .... ' ... .. ~ #- .... ,. .. ,... • 

1964 .... -. ..... 19.6 GWh 

In the 11-:-year pe:t-i'd 1953-19631 the rate·~f-ine::r\\ila.se.ofL···.: 

- ' ....... ___ -FQduc.:ti.oJ::L _i!tV:Sll'.~e(! 18.5 per cent~ ' .. ' ' . . ~' . . . . 
l$4: - '"-- • .. ~-- ,.,_ 0 <" .. M -- ~~ , ...... ~ ---- ...... 

(2) Transmission and distribution.,,, 
... ··--~ -··- . - .. 

"A!O/t':h·e;··i)]l Irj'ioou··fii.·s.uppJ.;ie.s. only .:tP.~ ~own of Djibouti a.nd its 

suburbs, .there a'l:-e no tr~nsm;is.si.on.. ~in..S.s. in the country. The genera­

tion vol t~e of 'the DE -Ifjibout.i. -i.s.. .5,50.0. v:· ~nfl at that voltage electric 

energy is-, fed to' about~e 5~5/.0.4-kV.;tr.a.nl:l.for.mer stations. 

* - Estimated. 
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The installed capacities of these stations range from)) ;;~ .750 kVA. 

The lengths of the 5.5 kV feeders are: 

30 km undergl"ourtd cables ·i'll ·the ''tdwn. 

10 km overhead'">ri.'i.nes lin ·ii-ha ·suburb's • 
. ':,:- \ . :. c·..... • • .• ~ • • .. ~._ . , . 

The 220/380V low-vo'ltage distribution systemis. 1ed,main1y as over-
, l ·~· -~~ r:L • .., !. '< "' ' t. '( ' " • ~ ., 

head lines,. 

1{c3) cr6i!ls1imPti6n :;;,'""" '. 
-!~ 

• .;..i •,! • 

The consumption of the DE Djibouti itself and the, distribution 

losses amount to about 10 per cent of the tot~+. .~H;~~uction. Therefore, 
"<·---:---.-- ·',_.-.. _' ,,~· ' _-):.··~1+ . 

net:eorisumption is 90 per cent of gross.product~q:n. Apout one-third 

of net consrufipt:i.onfal1s. to"~he 5.~~V: ~~t~o;~·~~d two-thirds to the 
: ·----~-\ ,·· .. ,-~-- ,. . ~-.1~ : <·.)c:·; \._.it 

low-voltage ·n'etlfork. 

In recent ~ears, c,qnsumption in .tlle .Djibouti :a.:f.l:la. has been as 

follows: 

1963 

1964 •••••••••••••••••• 

14.4 GWh · 

17 ·5 q\fh; 

It is very significant that the ele(:rtrici ty ta.:r;~fre.'Jiav~:been 

dropping constantly and quite noticeably. . Sq 1 .. for inst.ance t the 

d6nle~tic tatLf.:r per k:vnl'· ·(ibw-voltcig~, l~~:~;~te) develo~ed a~ follows: 
( ~ 

r' '"'' ... . . 

. . ''1955 •••••••••••••••• 

1963 

that is to s~y,I\a ;t'educti.on· of. •}} ·per cent. 

about US¢ 12.4 

ab6U:t. US¢ 8 ~-3 

In 1963, th~ tariff 'struc'tlire' 'in,fr ,9F?/k¥4 ,was as follows: 
1! "' '- I. .< 'I' ··' 1 ' •. : '· ..;,. ' ' .i 

(a) General ta¢iff r. fr• 22/k:Wh 
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(b) ·~ IndustryF 

1st rate ( 150 h) •••••••••••• 

2nd rate (next.l75 h) 

3rd rate (next 2oo h) 
••••••• . . --..... 

4th rate (rest) ••••••• · •••••• 

'"H•. 

fr 2;?/k,W.I;lc··<. ,, · ·~ 
fr 29/k:lfg., •f F 

fr 17/kYlh . 

fr 13/kw'h
1 

The charge is based on the maximum power dem~d and the 
. ·;:_'r;) I, ·' 

corresponding hours per month .• 

(c) Domestic use: 

Jl'ha. ·tari1f's decrease according to the number of rooms. 
::·:L _.; 

; :Fh:t- a. -thr~e.Jroomed '~pa.rtment, ·the tariffs are; 

.. ~-qst rate ( llb kWh/fuohth) • • • 18 fr CFS/kwh . 
2nd rate (next 140 kWh/month) 17 " 

3rd rate (ne:xt 160 kWh/month) 15 11 

4th rate (rest) ••••••••••• 13 11 

(d) Powe:r : , ~r :CFS ),8/kWh ......... . 

(e) P 
' ... ' '~ ", .. " ublic l:i!ghting T · · · · · · 

1st rate (till midnight) ••••• 18 fr CFS/kWh 

2nd rate (from midnight to dawn)l4.5 fr CFS/lOJh 

. -- ;. t) 

(B).: Med}WUcJolt§tge ( 5, 51cV-) t 
~ i 

.. (a) ol?.eak'tariff (from 6 :p.in. to midnight) : l9~1;~7,c~/f\~1l~ 

··Ll (b) Off-~~~ktariffs (from midni~ht to 6 p.m.) 

For a two-month consumption: 
. • ' • 4 ~ 

from 0 to 20 MWh .. ~-, ... 13.0 fr G.ffl/kWP.· . : . ~ 

from 20 to 60 :M.ll h 12.0 II ••••••• . !: :" 
.< ,_,. from': 60 tb 140 MWh i1.0 II • •••••• 

from 140 to 300 MUh 9.5 .~ ; .. ,,_ • .r:... 

••••••• 
over 300 N.Wh .-_ .. :• . __ .. -, .. 

_) J.. ~· 
7·5 .1. '·' 

(c) Fixed charges for power : fr CFS 5,000 per ldl and year, 

the first 10 kW being free. 
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( 5) Fuel prices 

Fuel : FD 6,000 per ton; consumption in 1964: 3,320 tons. . . 
· . ,.,:.:~>--.·~-·:.'.: ·r:::;;·r·:J·-~;~ ,-·<:·Jd:':::.l'J~-" .:·-. ~ -~·.L: 

Gas o±l :' FD (ti;-320 per ton; consumpt'hm·-t1r ·13,6:4[··:-·:z;ift;.6.0 ·rton:s:.7 . ··-· . ·'· '~' ... \ . ~-- . . ...... .. . ',, .. 

(6) Future development : '.: , ... bi 

In the present five-year plan·, the following oonst_rtl;Otion~s. ,a.ndr. 
investments have been foreseen: 

(a) In 1965, a new diesel set was installed in the power plant 

· y '"6t D·jfb'outf~ Ai!otimr diesel: se't ~fth r :.'~ap~ci ty ~f 4 ,2oo kW 

will be installed in 1967-1968. At the same time, the 

eluctrio installations of the power plar:J.:t lV':iJL)_(>e ~_o4ifiad •. _,:;: 'i,c . 
. ... .--~----·····---~~·· -·~-···~· ...... ·-··"~-- ·- ...... ,. " .... ·----~-

(b) Distribution network : The medium-vol,tag~-~{~edera~ w~l,J,..,, 1Je .... 

changed from 5· 5 kV to 20 kV. The. trans.former. s~:a;t,:ipnf!, __ 

will be modified accordingly. 

( o) Investments: The fvllowing sl;Ulls have been eari!la:tked.'t''-;•, ~ 

FD 150 million f"'r the 4,200 kW diesel' s:et;:: · 

FD 30 million for the modification of the\::powler~ s't~:i::tion 

of Djibouti; 

FD 320 million for the modification and~e~tensi.o:ri bfthe 

distribution ~etwork. 
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MW -':!Weg~~a:tt =· 1:;ooo kw 

ow Gigaw~itt'·"" ll',ooo,~ooo ·kif 

MWh Megawatthour 1,000 kWh 
.. {'" . - -~ '·.\ " 

GWh - Giga~~*i;~9ill:' ,., ,l,.ooo,ooo :!cvlh . . - · 

TWh - Terawa tthou:J;' _., -1,000 ;OOQ10QO Js:Wh · ,. 

tee ~--,j«;~n~~(~tr-4-P) q:f coa],_. yquiyal,ent 

DE - Diesel electric povrer plant 



I. Primary energy resources (3) 
., 

( 1) Hydropower ( 29 3, 4). " • 
·-·-. '·" 

There are several ~~t:fmatei:f:fch the'·total hydr0.;..potential of Uganda. 

They range from 15 t6'45 ¥-a-1· :Pia.' 'Mdst:rof this. potential is concentrated 
' . ' 

alone; the, lil'ile belovt Lak~'- 1/ictoria. ~At Owen Fal:ls the-re is already a 120-~:Tvi 

installation, later to b~ ex.t~rtded tb-li5QL!-4U.; · A f;urther 18o-r.m· project has 

been proposed for future development at Bujagali.Fa.1le:t 1 miles down-stream 

frO'm Owen Falla,. and then~ 13;re seV.E:!J. mor.e s;i:G~a c;:tpable.of development on 
. '- '!.' -- -- :.; .-. ·-· ·:; 

the.llfile belovr Bujagali. · In south-west. p-ga1:1,da there .. i§, a small hydro-
• • . " •' • ,.1 _; - ; ~' .. .: 

elebir:.c installation {1;.2 M11) Cl,t Kik:aga;l;i a,nd ;:tnother .small plant is to be 
': -.·-' • ' ' • _. -- • .'. .• -."' _! .: ' -- :·.: .. -:, 

erected near Kaba-l:e. At .present the total;. hy.~q,electric energy production 
• ;;. :...- ·- .: : '··· ·_:_:: ' ! -: r~: :.:: 

is about 450 G'·Jh p. a.~,. o:r 2·1/2. - ) :Per cent onl.Y, of ~b,e total lowest 
·- } • -~- .. - i. -~ ..... 

estimated potential of the country. ~.About on~-ha.J.f of this production is 

l;leing exp.;>rted to.Kenya, ... 
' ;. -~ \ . .' 

. ( 2) Hydrocarbons 

The greater p.art ~f Uganda is. underlain by rocks totally unsuitable 
:, ~-· 

for the formation and _accumulation of petroleum. Only in the Rift Valley 

system of the l1este;rn part of the country is there any thickness of un-

dia.turbed sediment.ar;y rocks, and these appear to ''tie entirely non-marine in 

charactt)r. Oil and: ,g_a,~ seepa.gtas occur at several localities in the Lake 

Albert area and some exploration work has been done in the area, including 

drilling a well. Tb,E} beds penetrated by the 'l'ie:h appear to have originated 
' ;'· •· ' <• f·,.; r · " 

from very y~ungFfid~Pleistoceme lac1lstrine sediments, and include oil 
. . ~- : ;,: ' •. I· . . . .'. . • . .; . . . . . 

shales. OU..!saturated.' sands vr:3re found. at shallow depths and the oil may 
'· ' '•) ,:·.·: : :~ OHO 0 • 

.. have resul'h~d':from disiillation.of tlle oil shales by igneous intrusions 

associated with. the Rlf't Vaii'ey fault sy~tem • 
. ,;_ ', ,..; 

Sihall areas; 6-f Uganda <"re.:know,p. to be. underlain by rocks equivalent 

to 'the coal-beari:ng:seri•eif of. ·south-eastern Africa, but drilling has not 

disclosed any workable coals, onl.y coaly str.ea;ks having been found. 
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(4) Non-conventional sources of· energz 

(a) Radio-active minerals ... ___ ::~ .. ·.: 

Several deposits of radio-acti~e mineralf;t ~a:re known in 

Uganda -aml some 'sma],l 1ow,....grade P-~_posits w·ere worked for 
·· I I • . ~ 

. . : . . . . 

-:; · -<! , uranium during the- -vmr, although ~pone are at present in . . ' . . ,. . 

produ.c:tion. ·Prospecting. continues and the prospe~ts of 

finding ~conomically \10rkr;t"l;)].e . deposits are considered to 

J. ·be· good .. :' -~ . .C.::~.;.\D[.. 

Uranium ·min\:irais, although so·.far·:rare in Uganda, hav;e, ..... . 

.. been fotihd mainly as eu.xeil.ite in pegmatites il).V9-ricn;.s 

J localiti'es ·in· Buganda, · Tore 7 Ankole a.nd' Karamoga; ~!lei 
as·· fuic'tolite "in -'ester-n- Uganda. Radio-aptivi ty is _also_ 

found ih cer:tain spring 1-ra te'rs- along :th.e boundary of the 

1-restern Rift Valley. 

Thorium minerals arc common compared to ul:'anium niinerals 

and occur as monazite from the Neath3ring ~f granites and 

.as thori te. At Kalapata in northern Karamoja:··ii1onazi te is 
~ -.. " ..... ·t· . .: . 

fou~d in quartz.:il.menite-rutile nodules in 'biotite gneiss, 

.. and other ·m~nazito ob~uf:re~ces are at Kalere Riv'~r~· IVipuywi, 

. :, E1.lln;eju and Euga~a~a~ . Al tho~gh some have a ThO 2 as 

co~1m~rc::ia11y exploit~ble. The s~une is t:MreLof thor'i'lle ~1hich 
- _; . .' . ..: . : ... -:· .!. ! . :·. . _. . ·,·, ... ,_.., 

is found-at Lunyo ( ':.i~st'ern Province) and Apeykale in northern 

Karamoja. 

j>J"o sustained soiirch f.or uranium has been carried out in 

Uganda~ fl,;lthough, considering its geology, tectonic activity 

,'J!1.pd igneous act.ivi ty, t~e cou,n~r,y must be regarded as offering 

many favourqble aspects for .the occurrence of radio-active 

minerals; this is confirmed to some extent by the e~ily 
results of the aerial geophysical survey being carried out 

· .. under a Urii ted Nations "Spacial Fund project. Thorium­

b~aring ores are'known but the possibiJ,ity of th!3ir 

commercial -explo1 tation is doubtful at the p;ves~;nt, s.tage 

of knowledge of these occurrences. 



Ej CN .14/ INR/ 104 
Page 31 

It is highly probable that geothermal fislds exist in 
~~ ,. ' 

Uganda, in oonnexion ':·Ti th the Il{ft Valley faul ti.ng and 

its associated volcanic activity. At Buranga, :in Toro 

province, ther8 is an extensive area of:hot springs and 

swamps and a definite attempt was made' to locate an 

accumulation of-~g-eothermal- steam. ____ Ten _>:<ells were drilled, 

most of which gave hot r,vater at 96° - 98° C9 a~d two of 

which made considerable quanti'ties of steam before 
," ··~ 

dying into geys'ers~ The area is looat8d in the. Al be.rt 
•• '.. ,., • • • . • j/ _;_ !• 

Rift Valley and the springs are immediately adjacent 

to the main Rift fault. 

: .", ( 

II. Production, trade and consumption ot (5,5a, 7,9,,1Q) 

(1) Production 

Eydropm·rer stations are the only source of primary energy the 

90untry. 
. ~ --~, 

Total 

19]9; 345· 6 

1960- 396.-2-

1961 450 

],962 470 

196'3 570 

Conversion ratio 

(2) Trade 

Hydro--energy 
in G:ih 

Public 

345';6;. 

39-6~2 

434-8 

453.0 

500 

. ··-. -~ 

P:riva.te 

about 15 
n 17 
II 10 

Total 
in 1,000 tee 

··(-rounded) 

173 .... ' 

198 

225 

235 

255 

lzK\Jh = 0.5· kg coal equivalent. 

In docs (5 and 5a), there is a want of clearness about the real 

amounts of imported and consumed quantities of liquid fuels. The figures 

quoted are as follows (in 1,000 tee rounded)~ 
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" ,· :::";~, 

1:959 

1960 

1961 

1962. 

1963 

Net Imports 

J]O ~ 170 ~ 
1.60 

180 

lf\0 

Bunkers Consumption 
.. '1_;· 

below the 180 
level of 

190 ·rounding 
10 .180 

10 190 

lQ; 200 

Quant~t.ies givem under "Bunkers 11 were. supplied to foreign-bound 

ships and a.,ircraft, ir,respecti ve of the ;flag of th:o, vess~l or plane. 

"Bunkers" are not considered as "Jx_pgrt 11
? .nor as nconsumption11 of the 

country under consideration 

In the figures given above, the equation 

Net Imports - Bunkers = Consumption 

is not complied with. 

(3) Consumption 

' ~ ... . ' 

,. -··-~---··--·-- ··-

· · · Part of the hydro-energy produced is exported to Kenya acOorarng·to 

a 50-yea,r agreement between Uganda and Kenya. 

Hydro-energy Consurnpt,ion 

Produced Export 
Consumed 1,000 tee Liquid ·To·tal 
in country fuels 

G':ih 1,000 tee ,1,000 tee 

1959 345-6 129-4 '216.2 108 180 288 

1960 396.2 160.1 236.1 118 190 .:.)08 

•19"61 '"450• 191.3 258-7 129 ·----·······180 309 

1962 470 188.9. !""; 281.1 140 ·.·.190 .. 330 

1963 570 190 320 160 200 360 

,,.., i 
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Population-· ··· ·'' Kg. of ·coa:i. 
'(in 1000) !:::: eqtliv.a.i entr .. 

1959 6513 :cJ i44 ... 

1960 6677 46 
.J__. 

·-~-.. 
1961 6845 45 
1962 7016 47 

1963 1190 .. 50 

.·:. 
--- ., .. .. 

III. !J.ectric energy (2,4,5, 5a, 7! ~' .2' 10) 

(1) ."3xisting·pows;:rrplants 

(a) Installed capacities i· \ 
' ; 

The bulk of eledtric ene~ is produced in the H.ill 0\,ren 

Falls,, n,qrth-weat .of Jinj~~ ~his bydropqwer_ plant is 

1constru:nted on the. Victo;ri;a :Nile~ vTi th a head of about 

{20 ,:nt.• 

lL::! Owen Falls is designed for 10 turbo-gen~llja tor sets, 

each 15 11iVJ, lvi th a final installed capac~t~ Lof 150 MH. 

At present, ,qnly 8 .s.et~ are installed with a capacity 
. - .. ". . .·. _u "~ -. ·-c-. :J ~~~ .L, ~· .L ·-· (_!I; (~~- :) _.~( 

of 1.20 l)([\'J. The 1a.st tHo sets wgLnot bf!! installed 
·-;:: ~ ~ -·: :.: .... ~ .-~r r:;. ~';: .:t- !::: :·;; 

until about 1968. T~e total_p;roduc;i.)Jility of the plant 
; '· • ·' '- [ 1 : ';;. f ;. ~ (::; -~-'. 

ldll amount to some 700 GUh. 

Be~iie:s Hill Owen Falls, U:JB (Uganda, Electricity Board) 

has a small hydropower plant at Kikagati,c (~,200 k~i ) 

and another small bydropewer plant lvillb~: erected near 

Kabale (installed capacity not known). 

The U~B has had ~m instal1ed diesel capacity of about 

15 r,m since 1950, but since 1954 1 when f~'Owen Falls was 

commissioned with the first two sets ( 30 M\1) , the diesel 

po11er plant has served for stand-by purposes only. 
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(b) 

'·' -·. 

,,"! 

Besides the U . .;B, there are ~orne __ indul:lltri.al. enterprises 

(mines of Kilembe~ plantations of tea and coffee, and 

cotton-spinning ~ilis) with thefr Ol-H"J: hydrO and thermal 
. 

plants. Their installed .capacities are.no:tknown. 

Summary of installed capacities (in Mlf): · 

U,JB Private 
', .... >~ 

H .. ., 
.u 121.2 . ) Not ) 

T.J 15.0 
) known ) .. 

Total 136.2 

; -, :· 

Production, export lind c-onsum12ti6n . 

Total 

Not 
known 

Exact figures are available only foi.i.:Ut::B1 ... s :P~9~Ago_n 

( in M\ih) ~ · · . . , , . :, . 

.~: 

345 ~ sio' 
3961!166 

D:3 : ' ......... '. 

. 31'6 
2'92 ·.· 

.Total. 

... "345,886 ; ) .. 

396,458 
) 

The 4 year 1960 

1961 
1962. 

434 '774 
4521328 

69 434 ;843 
) 
) average rate 

) of increase 
8H3 45?~~46- ) is 9·4 per cent. 

? ? 495,ogo ) 

For the_electr:i.c energy productib:ri. of the ·priv-ate 
· . '·' ;·· Li.i : . ··. . . · .. · .... 

enterp~ises, there are available· only very• rough 

figur~s· i~ G1·Th '(docs.' 5, 5a) ~ · : ' ; · 

It1l T"' ,i;J Total 

1959 ·~~-~ ':,T :~· .. ·::20;: 20 

1960 L, . ~- :''. 't' '1 i~ . l.L ~ ' 20 20 

1961 
( 

20 aq 40 

1962 :) ~ 20 40 
.. 

1963 10 20 30 

. ; : .· r~· ... 
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In the same way~ thi:.~rofore only rough figures for th;:; country's 

total production~ export and consumption in G~;h~ 

. ' (, ' 

ConsutllpTi"on .Jxport 

1959 130 240 ) 

1960 420 160 260 
) The 4-year 

average rate ) 
1961 470 190 280 

-~ 
of growth is 

1962· 490 190 300 9·25 per cent 

1963 530 190 340 
) 
) 

--

"Consumption" includes power-station internal consumption and 

transmission and distribution losses. In the UdB-system,. 

the station consumytion and losses amounted to~ 

1959 31.04 GVih = 8.9 r/ 
;0 of total U!l!B-production 

1960 33·94 IL = 8.6 ~~ o.f total U JB-produQ~~.on 

1961 34· 38 II 1·9 % o[ .. total U.JB-production 

1962 35· 34 II 7.8 1 of total U.JB-production = I" 

(c) Transmission and di·stribution. 

In 1961, the route-lengths of the existing'transmission 

lines vJere" 

132 kV and 66 kV ----- 265 km, ovarhoaq 

33 kV and 11 kV -----3400 km, overhead 

33 kV and 11 kV ----- 50 km, underground 

The system-lerigths of the tr&nsmfssion lines are not known. 

In the same vray, there is no information about transmission 

lines constructed aftor 1961. 

TbX'd.isi&i bl1 tion' sy~t~fn of the U ..:.B is standardized at 240/415V 

50 cyci~§, 3phase ,.;:! th neutral wire. In 1961, the low 
.· . ... . . 

Voltag~'d.istribution'system consisted of~ 
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Overhead lines ... " about 

Underground lineS: 11 

730 km rotite-length 

68 tF .. it tt 

(d) UEB generation costs in cepts :p~r KWb . s-old 
.,.) 

9.ost of fuel 

Op~r~tion and maintenance 
, :c) f 

Depreciaiion a~d interests 

Total costs 

(e) Tariffs 

0.01 

2.83. 

7-69 

0.01 

2.73 

7.66 

·,··i961 

The tariffs of DEB are as follows (US$ 1 ~ . .;;AS 1 

= .JA cents 700) 
J'i') :::'· 

PP~J1lestic: For d-binestic purposes in pre.mi~,es used 

exclu'sively as. a private residence: 

('•·· --~.' ' 

First 6 units per month, per room 100 cents per .unit 
·--·· .. 

Next 18 units per month, per room JCr--cents per unit 

All units in excess •••.••••.•••• 14 cents per unit 

Premises Hi th less than three rooms shall be taken a?;J 

having three rooms. 

:':?o~.,er~ For industrial premises and others·where' elect'rii. 

city issued mainly for motive power purposes, a 

limited amou;nt of: lighting of the premises being 

pern:i t ted,. 

Low voltage supply 

First 50 KVA of maximum demand 

Next 250 kVA of maximum demand 

All kVA of maximum demand in 

Shs 31.00 per KVA per month 
,-,· ,, . ·.; 

Shs'~9.50 per kVA per month 

" 2B.oo per .kVA per month 
excess 

and 

'~~ 
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Firs,t 200 .~;tnits p:er month per kVA of maximum· demand .. .. ·. -' .... · .•. ~ -

13.25 cents per· unit 
;~.- :~: ... ,. .... ...:.., .. 

-, .L'· 

II 11 II " 11. 75 . II 
It " 

All units' in' exces~.i. ; -~· .• ••••••••• 10.25 II II 

... 
For.~:r~~ises requi:l:'ing a ~1fpply not ,exceeding' 50, kVA 

for·-~~~rer .. ar1d/or heat;i.ng. ~ightil'lg is not ipcluded. 

First 500 units per month .•.•••••.•.•• 47·5 cents per unit 
. ~ . ;:: -~- : -~ ~- ,. \ _;. . . . ' 

All units in excess ........... " ..... . 42·5 II If " 
Floor area block~ For hotels, residential clubs, hospitals, 

·- :_ ,;'", . . : -~- 1·' ,' . : .. . " . . ~{('~: _:· ~--. ::·, ~- -~---- .. · .. .,. -- :; : 

cineniaef, .. theatres, boarding schools, missions and ot~er. 
. . ~ .. . ' . '· . . 

similar premi s·es ~ · 
r · 1 •• 

".:. 

First 25 units per month, per 1,000 sq. ft. of floor .. area, 
-: - -:.~.:··;;,_. 

100 ceilif{'per unit 
\'t,) 

Next 75 n " II 11 . 45 II II " 
All units in excess •••.••••.•.••••••••• 14 II II II ...... -

The floor area .sJ1a.l1 be taken as the superfi9:i.al. floor · 
:~· - .' 1 .- ·:· .: . .;:~ \. J_ l ;· . -: • . .. . ' • ; . ' • 

area of the premises and part of 1,000 square feet shall 
' ,., . :... .·· ! . . 

be regarded a~'l:~ooo sq.ft. i' This:L.·tariff also ~pp:J.ies to 
.i . ." .r 

restauran·t~ 'v1i. th the proviso· that the number of units. 
('., -~ . :, ' 

allocated to the 100 and.;45 cents rates shall be not 

less than 175 and '525 per ·month 'respectively~· · · ,_ '·· 

General~ .. For all . Pl.lrposes in :p:pemi sea requiring a. E!~PP!l"_'~, :~ 
·: (::, -~ . ! . . ,,. • . • . . ·-···· ~· . . • • .... 

:)'cc ,,pf electricity e.xc,eeding pp kVA, , except premiseS:; 

,to which the domestic or maximu.m demancLpower. 

tariffs ~pply. 
I . . . , 

For all kVA of maximum demand •••••••• Shs 33.00 per kVA per month 

and 
-J. ,-.,·-

'F'ot'''aii unit's ....................... 14.00 cents per uni,t 

- For all purposes except- for stre.et. 'iighting and premises 

to which the domestic tariff applies. 
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For all units., ••• -.~:·•·······:.~ •••.• ~:; •• 100 cent's per uriit. 

3lectr6ifE:{ b6'i1er and ~ppl:-oved industrial heating installations~ 
. • . • I . 

!' 

For sp,ppl~es of, electricity to appliance~.,each with a 

capacity of 30 kV and over where the installation is 

sepktately ·w:lred and meterea: Th'e ~ight is reserved. 

to ·ref:it~H.H the supply during ·perlod~ of. p~akdemand~ 
1 

·; -, :r .. , ~""· I: ,; 

For all unit·~ •••••••••.••..••••.•• 9. 5 cents per ,unit 
. i; '~~- _,. :·-. • • .· . . . . • • # • • 

ilieter rentals: 
~ '~ : ", J ,. '.. .L 

Singl e-ph~s~,,.!ll.eters over ,40r .~; :~~xiF~IJll~Jing a,nd ,:;thrE!_'r, ... . 

phase meters •••••••••••.••••••.•••••••••• Shs ~.po pe,r ·~O;!ltP. 

Time switches ············••oo~····¢····· tt 1.75 u n 
'~ .- ' 

' .·:·. ·'--'; 

Security lightin~ tariff~ The consumer must be taking 
,; J ~-! "'•' ·-~- '· .. ; -:. . _; :. ':: .' .,- . ,' ---~ ::. 

a st+pPlY,, of e:L13ctricj,ty on one .of the Board's other ., · 

tariJfs.,. ,. 

Separate metering has to be provided. 
.. r' •. . . "' : . 1 • _. 

For all·,- uili ts-~-.. ~ .. ~. ~. ~. ~ .. : .. o ••••••••• 75 
~,: .. : 

cei1ts per unit .· .... 
;_:, . - ~ 

Institutional cooking. tariff; .The c.ons:tlmer.- mus;t . b.e. ta.ldng 
•,we :'),~'>, \ \ •'l~:_f', ' •~• '; f' !',_ 'j\,_'•' *; ",.,' _,-<> .. "',,' ~.- '' • 

a supply. 9:f' ~;tectrici ty on 01:1e., of' .. the Boa~d 1 a ... other .. tariffs • 
• ~. • - -. j'··, .• ' - ~ • . - :;_.: ·_- > \ ·. ; ', ') .' .. - . ~-. . . . 

•• • •• •, h ·- • • ' 

Separate meteJ::il}g l:las to be PI,'oyided. 
r._?; '. ) '""'·; • · , .- 1 :: 

Conslitfiarc '·i.ini t:.·,~arft:f~. For' sti.pplies of elect:fibi {y for I:i:;. L. -··· 

l:i:g!iiirng, raai:oc~ana: small a:PPliciri&e~ 'to 
1
premises where 

the r.ns'tallat:l6n is compr:iseci i:~o1~i§ Bi a· const1mer unit 

of the Board's standard pattern and 'ddrit:ioll~ed b; a current 

limi te.r. J I , t 

\ii th 1 A current limiter •••••••••.•••.••••• Shs a.sq, per mo,n;th 
·.' • -'··' ~ < • 

\lith. 5 "' II II n .Jl 
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2. Future development 
~- ; ' 

Fo~ the .time be~_ng, there is no need of additional byd:J;'OJ?OWer 
~ ... : ' . - t ,, . 1 u 

plant besides Hi Owen Falls, 1·1hich is far from being fully exploitedg 
:. ~ 

-------------------------------------------~-----------------~~·~;~·------~-
Power plant parameters 

" Install ec1,.: c~pa9i ty, MVl; -· 

Produci bil i ty, mih 
.:. { . ~~ ( t. ! -

Present 
( 8 sets) 

Final 
( 10 sets) 

Actual utilization 
in 1962' ·:.en'· 

In order to utilize the II.8 Ulven Falls, completely; ·b;B..i:f~mission 

1 ine s . ~~;v:e o e !!~~ c~~~ueJ:e.q;,, ~un.si~:I?: __ ~h:e :fi:g5_!,~: .. },Li'iy~~Y~?-r. q,~v~J:opmer_;t pl a.n, · 

from Owen Falls Pmver Station to Kasese 9 Fort Portal; Lira, Gulu,~ .!fJ.asindi 

and Hoima,. These. installations .. 'flare ,to ha:ve been completed in 1964, 
. ---~: -. .,J::.:;~i:J:..._~...L.~-~- ·:: __ ~:.: ... ~ ...... ~---~ :~_.:X~~i!:~J.~~~~.:~.-~:~_-:_·::~---~--~-:-~: '!/ --. _:~- : __ :b- -~- _·:: __ ;:~- ( .;- ·:1 :.:··,: .c ~ _: , 

but there is no confirmation existing in that respect, Also some other 
~ _;__t•:, -~ :· ,·_: i <, __ :~ >:rr \ 

information is missing, as e.g. voltage, l3ngth etc. 

near 

J3;"J.'96.5, a :ew' switching station is to b~·
1

built at Kabulosoke 

1Y.iasa~-4u!cf .:i#~-Sl~h~;§: .. f'roni> Kampala':: to l'Ia:'siika '~ria :F'bit' -liiortal are 

to be up-rated from 66, kV to. 132 k\T,~ . 

• • ·, ·_. - • - '-- .. -- - ._-. :". j 

For expandi'rit-"transmiss'i6n~ and!-ili.stfr1f'hl'fii-on: nett·rorks,· a yearly 

investment of ];; 500 ,000 has been planned. ·-

.-, 

1./ .. .Jstima te 



E/ CN:. U/:nfu/104. 
Page 40 ' 

Documents used .. '. 

l· ·:::·~ ·'kf.i:iio'an Ehectric Fo14ar file~tin:g; Addis 1Ababa, Oc·tc>ber 1963~ 
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Abbreviations and symbols used ' ;! 

M.H 
NThfh 
ffilh 
T.~h 

tee 
HZ 
D.-1i 
T.w 

- r1egawatt 
IVlegawatthour 
Gigawatthour 

- Term,ra t thour 
tons (Metric) 

- Hydroelectric 
- Diesel 
- Thermal 

::: 1,000 ki'l 
= 1,000 kWh 
= l million k~ih 
= 1,000 GHh 
of coal equivalent 

power plant 
II II 

It " 

\' 
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I. Prima~y Ene~ Resourc~(l, 3) 
'! 

Ol.___!;r.~ro :, o~ 

E~tfriuitions of .th~ exploitable .hydro :poteutial QfKenya:range 

between 1. 5 and 50 TWh .p.a.. The p:resent hydroelectric prodld:Ction is 

onlyabout 205 Gvlli'p.a.~ There are eight eJ(isting.hyQ.ro stations 

having·a total installed capacity of about 26 Mvl. All of tbem are run­

of-river p1artts; and most' of'.them are on the Ta-:1a River sys.tem. A 250 

MI-l' project known as· the Seven' Fo-rks scheme has been p.lanned on. the Tana 

River system. This· cbuld produce•about 1,246 TWh p~a. and wou,J_d be a 

scheme fo:J?:.<;IP·lll,bined. power,, i::rriga tion and flood 
1
conti'ol. _Further. , 

exploitatjiop, :woulQ. be, poss;!.ple to the extent.of -~bout'-l5Cf·MW···o:n the 
~ " . .. ,. , . ~- .... ··· . .-~ . ,., ; .. : . :_.:. -. ~~)"'/-. !.,.,i :;. _X 

Tana River: (ip:w:ql'j!tr~m from: ,Seven For:ks, 10, Jv1W at,L:uga,rds Fal113 on the 
- . - . .. ..- ----- -·~' . ,.._ ;. . ·,_ i : :::· .{.~- ._: ' " . 

River Athi- andrc~P:eu::t;- 2p Mlf in multipurpo~e plants ,~ast of Lake Victoria. 
" .. :. . 

(2) it::?"'?·:;_ ~-1¥?!!~ 

The coastal area of Kenya, borderfng on the 'Iridian Ocean, is under­

lain by seclitat4hit<irfi:!.Y.tick_~.::..-o_f m.a.i,tpe .Q.':pigin and the (aedime.nta,;ry. sec.:tion,; 
... ' ···-- -. ····-·-----~---" ---~--""'-" ____ .._~-'····---~-.--.-.:: .... ~------· 

appears to be favourable for the generation and retention of petroleum 
. ' : . '- ..• ~ -~:- .:~ -~- ~)i.,;."' ....... - .£ ) 

in economically exploitable quanti ties. Some e.xplorat1(:m-wcirk. has been 

carried out ana:-Ts--·-s-n-rr-nJ:'"J;ii'tsgr-e-ss-~----No- -deep--~::!:p--lora tory wells have 
.·~: --:-.. . .· -.' .. -~ . "" _. 

yet been d-rilled on the tniai:oiand ~ut wells drilled on Pemba and Zanzibar 

Islands, off tlie-cost--·aT·- Tanganyika, were unsuccessful. 
• 

Exploration work bas not yet pr.ogressed to the point where it is 

possible to give a defi,nite opinion :about the possibility of finding 

oil or gas in quantity. 

(~} 

(a) Geothermal.+-----The.r.e._ are ..sood possil:liii~ies _qf:J.~nding geo1!hermal 
- ., i 

steam in association wi th.•tlle Rift Valley system, where deep-
, • ,,. ·. ,·r. 

:' ..... 
seated faulting isasscciated with ext€,nsive Pleistocene vol-

canic ectivity. Suc.l volcanic rocks ar;e found in several parts 

of the highlands to t:1e south-east of 1hirobi, in the Northern 
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Province and north-east of: Mount ,Kenya where they form the 

Nyambeni Range. 

Carbon dioxide gas occurs under:~~;:r~:s.sure'~~:t-··Eseg~f.r:l5h~~he: 
. . 

west flank of the Rift Valley and at lower·pr.ess:u:r:~ OJ.l the 

''.:··east.·flank. ·It':i;a e.:x;ploited for ,ma~ing "d:r;-y ice"~ some.700 
' ' .. .. . . ~. . 

. , 

·~· · · -~:toinS ··peir·~yeat ·_.being .produced. The ~IJ~:rs;Y. con~_ent. of ~~ese .. ,·: ,. ~r 

>;fd.~pdsits.·is probably small, bu,t 'f;hey arE?.a~. in?-;ication :that, 

silitable reservoir conditions exist for g~oth~rrna1 steam •. 

Scime wells'- :Were: d:i-il.! ed for steam in the Nai vasp.a. ar13q.,. b~t 

·· ·'ncdtYtailsare available .• : There is. no e;x:ploitation of ge0:7-

thermal- energy •'.in Kenya at the present. ti.me • 
. ·~ . . : :· . . • . -· , r· .. 

. .. ·, 

(b) Radio-active· miriera1s :' • No workable deposits of uranium ' ~· . 

minerals have bekn fbund ~t in Keey~, but there ·are .tnd'io:ru;...: . _ 

tio'ns' th~\ cn;he:r radic;..active mineral's occur. ·ueologi:c.a.:l ... 

~.ondi tions over' mu.cih of th:.::F country are favourable for' :the ··, .. 

occurrence of such minerals, and economice1lly workable d~posits 

-· , , ~~7 eventually be found. 
· .. ·:: ', (\. 

II. Produotiortf:Trade and Consu.mpt.ion qf Primary Energ;c {:2z6} 

( 1)' Product ibn · :·only hyd.:r6 power 

·'·· . . ~.: .. 

·-~ ·.·. 

in GWh in 1,000 tee 
( rounded ·) · · 

' _; ~ .. ··,, .. ; - ,, ______ ..,.._ _ _.,....,..,__.,--~---

1959 

i~6o ....... . 
1961 ........ ! : .: • . - ~-

........ 

........ 

....... ,!I .• 

140 

150 
130 

160 

-. 170 

205 

10 
75 

·65: 

80 

85 
102 

Cohversioh ratio: 1 KVlh = o·~s kgs .: 
· .··.·•· ,- 1 coal equivalent 

• J..! 

:··, 

'.· . 

... :.; 

} ::· 

·.L.· 



(2l_ Trade (in 1,000 tee, rounded) ... · 

19 59·-~-~--~-~ • 40 

1960 ..... --~·- -~-: ..... 40' 

1261 ••.• u ........... .40 .. 

1962 

1963 ••••• 

]:964 ••••• 

40 

40 

UIPQRTS_ .. 
Liquid 
fuels 

1,230 

. l, . .l80 

1,290 

1,360 

'150' 

'182 

----~-1.1 ..... 
210 

205 

183 

.. -?s-···· 

91 

... J,Qq_ 

105 

102 

91 
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l~N·-··· 

180 

250 

240 

230 

Net 
imports 

·1;095 -

l,ltjl 

l,07€.i. 
1,195 

1,195 

Quantities giv::en under "Bunkers" were supplied to foreign-bound; 

ships and aircraft,, irrespective of the fla~,of the vessel or plans .. 

"Bunkers" are not considered as "export", neither as "consurnptio,rt of 

the country under consideration~ 

(3) 
··-·----·-·-· ··-~~. 

. .. 
Production Net import Total 

1959 • It .. II a • 70 1095 lU5 

1960 ...... 75 1181 1256 

1961 ...... 65 1076 1141 

1962 ...... 80 1195 1275 

1963 ...... 85 1272 1357 

Cpnslllll,Etion per caEita: 

1959 ......... 167 Kgs Coal equivalent 

1960 170 It 1! II ......... 
1961 163 if n II ......... 
1962 171 If !I II ......... 
1963 .......... 182 II !I !I 
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III. Electric Energy (2,4, 5,6l 

--~(J...) .. - Ex::.l:'l ting ··t:o.w.e:-:.._ Bl?-nts __ _ 
0 O.oo~ ... M.~ ---··• 

·-..... ._._ ..... -
~:a)~ Installed .. Qapac1t±~s-i-n--~9.64.,..and F~qP,u~t-i~-~--.. fii- I95G-·-anei··-l:9-64"-"---~-

··--·· ·---.. :.:. ~-~J~-- ~:.L:.i!l__ _ ---· :-r:-;.-·:-::-· -"·: .. :· ·:-· ... ···-- . 
·· .A.: .·:eyc:lropow.e.r .. :.Statiol;l$ (H_W)- ------ .· ·' .c 

- ~----~------------.::~.~ .. -------·- ., . . i .. l 

• .L ). ·• -··- ---·---.I-:> • \ 

Are~ • ·· Name· 
. . ~ 

Ri~er 

-.,.--, 

rlnstalled 
~apacity 

.·lfn 1964 
_,,._ KW 

Nairobi Tana Maragua ·· 6, 400) 

·· Production in. MJrlh. " 
'I\ 

' 1960 

•\ .. •. 
'·12,917 

.. '"' .. Na±r-o-b-i------. .. ~-1&!:! Tana Tana -8,0001 

Nairobi Hanj·~-~---·---- .. M;thieya~· · ·· ---~- ......... -----5.?-1.1!1 _____ _ 

Nai~o'bi:- · 'Ndula · · Thika 2, 250 12,210 ---·--·fa·~-743 _____ _ 

Nai:i:/6:bi Mesco• '-' _ Maragup. ' '4d()'r ·:. '·' : ·1 ~48.4 i.' iJi: 1(-~60 
.. ''·· .. 3'66; ... 

Eldoret ·· · :selby' F;a.11¥\;.,§pjsiani _ ... _ :; , 2, 1.29F ; _. :_ rf>~ 8,?,5r ,., 

ioo · ·. •· ··:. -:67·7 .. ·: 79·7· Manykki 

Nyeri 

Liki 

Sagana 
Falls 

Liki 

Nyeri ; -~-1,500 --... ·-··· 

"TOTAL :HE ... •.• .... _____ g~, 410 

.. , .··· ,, ...... -. 
r ··r ., '·, .: . 

(';, 1 ': ; .. -~ 

jl ~_:;":, : ...... ....._, __________ _ 

146,500 
- ------·-·········~ 

• ----..... ________ _ 

i' •' . . . :. ~ . 

. . : . 

. ''~--·---·-··" --------~ ...... ..._ __ _ 
·-.w.·---·-

..:. ; 

': r"• 
. . . ~ ~- ... ::.: .' . 

. .. . '-
. ~· . ·. 

' ~ ( 
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. .·. .. B~. Th<t~mal power.:stations ,(}rE) ·: 
-~-.... .-.------~-- ...... ,,_._,.;...._ .......... --~-------~--- . ". --~-- ·--'• . ,.. -.. ------·~ --·--·--~- ______ ._ ..... --

Area Name Installed Production in MWh 

--~:~.-----· ----~ -~-~--~~-~,--~ai;~~~r=-;~960~ • -- ~::~--~;~~-- -
--(i;.) · -Steam power <f?l..a-nts (&E) - ···-----···--·-·H···-·· ··--········--··- ·-···· 

coa'st -~- Kipevu 27,500 '53,500 112;345 

, . Total SE ••• 27,500 
J... .1. ~ 

(ii.) Diesel·.power planils (DE) 

Nairobi .:·, : Ruiru 3, 000 ~ J. 

... ~:+·--- ---~::::~~~-tll_r_~:t----·· 
" •. r 1"!al:i!ndd:L:. .: .r::r , 240}> ·1 , .,:o5rt8Be ·1, 

Rift Valley 

E1doret' "' 

II 

Kitale 

Nanyuki 

Nyeri 

Mereron 

·· .... , ·El:dore:1rd 

su:mu lr: 

Kericho 

Ki t .. aJe 
; ;, '· - -~- ... ' 

Nanyuki 

Sagana 

4,400 9,660 

•·· ,, :.:·r:_h_· -~UOiri_:·' '_!:. ___ ' Q.,.~~L.:~ .r·. 

~~ ~· ..•. ·' l '965) .. . ' . 

1' 2.00.) '2 3 7 ·~ • 

_l,f=30 

1,445 

450 

2 ,317 .• £0' 

680 

17 

29,261 
... 

(iii) Gas--t~nes-·{EH3·1- -------·----.................... . 

112,345 

.. 
... 

c ·_..._ 

. ·14 

. ·136 

AA~·-· 
10 

1.~~169 

119 

2,434 

1,295 

2 

5,642 

Nairobi :: Nai}obi Southii J. '4~400 1,ooo Nil 

} .-. 

. . 
··,_," ::...·- l r· 

1: ooo·· · ~ ·!· ~-,_ ~ . 1 ... ' Nil 
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(b) Production 2 import and. consun:t;ption in the..:period 1959-1964 

.. i~.?~J ro~~ed)_ ---·······------------- .... ···----·· -~------------ _____ ................................ ___ _ 

;- ' ' "~ ' ................... --~·-··Production- " · · · · Import from 
Y.ea.r. .. · ...... ....... ~ta.l .... ::...:~~d;r;..o-- .. Lu'Sanda... --Ta-nga-nyika--~-.... --futa1 .. · Consum-

'· .. 

1959 • • • - 210 140 .129 ·--151' 

--150-------lGo--19 . .61L~--~~--~---··· 2J.(L .... 
.. 

.... aJ ....... ------------±Sl:···-

191).Li~--~...'_ .... --210 ... -- '-----~-lJO. _____ ..::1:91· .. --- :.~2'0 ;~ .... ' ;' '--~'2-l:l---·-· .. -

1962 • • • 240 160 189 :~2:.~.L: .. ~:.:.:.~.?.Q?.:. .. ----- .. 
1963 -~.. 263 171 19Q 15 t.i . 205 

1964. .• • • 323 · 2o 5 C-17"7 -6 ' 183 
f 

The average rate of increase of consumption was a'Qowt. 7 per cent • 

. -._ 

tion .. 

J~+ 
··4H:··­

··· 421·· 

448'; 

c4.68 

506 

(o) Transmission and distribution: Kenya ha,s interoonnexion 
( 

lines with Uganda: 132 lkV .. :double oircui t , lim:r Nairobi-To:roro, 

total length about 400 km. . . _ 

Route lengths· of transmissi·o~ and distribution mains are as 

follows: . ~ : 

·---------- 6.67 .. kV .. -.. - .... ·. ~-/~l klL ......... ll--.kll---· 
3 wire .L-3:: ;w:i:re & 6/3/?: wire .... 

--·--·-----····· -------u-;a~--------- · o.n:-··'8e·-u:·a:· 

194 J06 2,160 .. 
• . .L .. 

L.-W. 
O.H .. &: 
tr~G~-- _ ... -·-···"···- .. 

: 1;d'6d·~-~ .. :.:.:~ 

The distribut~pn system is ]3tandarp.,i.~~q. on,440/415 Volts, 

There are no data available about the number of distribu­

tion transformers. 

. ' . ~· ,- ) 



SUMMARY 

(i) 
(ii) 

SE ...................... 27,500 

DE •••••••• " ••••• ~ ·.-; • • • 4·2 , ·2 30 

(iii) GE •••••••••••••• ~· ••••• · ·4·,,.400 

Total TE 

Total II:E, 

Power stations in total 

,· ;·;.. 

...... 

...... 

74,i3o c,-, 

26;·416 

100,540 

Kenya were as follows in 1960 and 1964: 

. 53,500 

29,261 

: 1,000 

83',761 
.146',506 

; ·~·) 'J .. ·. 

' (" ..1-, 
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._MWh 

. 1964 

112,345 

5,642 

323,171 

Area 

•. I. ) . . 

_Sent out 
to. syst€mi 

c·dns~kti~n ;(~aiei) 
tnm :(!rounded) 

Nairobi •••• 

Coast •• ~ •.• 

Rift Valley.· 

Eldore t' .. ~ ·. 
Nya.nza 

Kitale ...... 
Nanyuki ••.• 

Nyeri •••••• 

Total fur 
Kenya .... 

,GWib::. ,. 
1964 

300. 
112.5 .• 

25.7 

6.5 

. 12·.6 

2 1~4 

2.0 

466.1 

'. 71.2 

15 .. 1 

4•4 
•. , 8.9 

2.0 

1.7 

3.9 

334.12:./ 

107.Q 

. 23 .. 2.-

6.0 

11.1 

2.1 

.1.8 

3.9 

49,~60., ..... _.,..,.,_ ... .-~ .. -"'·-· 
14,6'46 

4,220 

1.~080,_ 

?,,25Q: 
,~· ·-
500 

480 

950 

54,940 

19,400 

4,400 

1,160 

1,400 

504 

546 

934 

This figure is for about 1'9~ 'j;Ytl-r'-o-en t···lowe:F than the figure given in the 
next table. The differenc'e might represent .losses in transmission lines 
and distribution networks plus consumption of power stations' auxiliary 
drives, but in spite of that, the figures shoul~ be checked for cor-
rectness. ' 

The acttiil total maximuin demand vf K~~a., ,!s somewhat lower than the 
sum of all partial maximum demands, as they did not occur at the same 
time. 
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... (.d) .. CoR.t of electric power: In 1962, the price for diesel oil 

x~P~I\( M_<?EJbas~ ~~~ EAS .256~29 per ·tan,· arid furnace· oil· cost----·-­

... :.~.--EAS 112.17 per ton. In both cases the cost of transport 
--·~~---·--···· ··-····------. . ...... ----- --····-···- ··-· ·····-·~-- ·-··-·-

should be added for supplies elsewhere. Therefore, the fuel 
•, • • ' • • .. • • • ~ ., a ~ • • .. .. • • ·: r: . :- \ 

cost per klvh g~nerated is.about 6 cents at Mombasa, out inland 

the cost is :u:p to 9 or 10 cents. T~ki~.i~t~ 'accourii c\ti1 
~-th~r- eXpenses--for gei:i€fl'Rtion and distribution;. inc1udi.ng 

' ~ ~ ~ ,~ . 
. interest and,depreciation, the total·tosts per kWh sold may 

··--'he·all~imately..22 . .centsn~i:t~ the'coast'cinli31 cents or more 
. ·, . . --------- ·---- ·---

in _thE?_Jligh_~ahd,~ • ...... _, ·:' 
········--····- -------

. _:·:.• 
''• •••o.,_.,,,., .. -.,. •• -,, ·-·-------------- --

Hydropower in Kenya is cheaper. 

'seil'iril ri'os'·(pei uriit is abou;t 19, :cents,, -including in~ert?st 
and depreciation. 

!,'··- .. ,-•. 
' .(_. .... -_; 

(e)· T~-iris~-----Tru:i-- tariff~ or·- EAPh -(Ea-s-t- -Af~.j.can J?uw:er_ <md_ L~_Ght 

Co.)- in the Na~~~bi ar~~ ·:for: the public· supply are calculat~-~-­
. _· __ :··--~~- :f~i_i;-ws:--·ci/~-Ton-e···s]ri~~±n~}-=-loo cents, (East African)) •. 

Method A.·, Light:ip;g and Power .fo.r DOmes-tic ___ Pur;PCse'S :----- . 
I .l 

1/- ,,, per un.it ,for the first 20 units ;per month·, subje-ct 
• ~ . .!.. 

, . to a minimum charge of 18/- per month, 

l 7 1)2 

101/2 

cents _per unit for the next 125 units p"er<roonth, ... 
cent$ _peyr unit for the next l' 190 units ':Per month, 

cents .P,er unit fer all consumption in excess -o~f.' 

.. 
A1l __ w.'J.Ji~-~~P.P..~_ied under this method of charge in excess of 

.. ·-·- ··-~·-·~----~~---· 

145 units pe~ month are subject ___ t;--a--Fuel Oil Price Surcharge. 

.. ..... . . 1 . - . ·.<' . :__ . -
Method -fh --LJ.ghtJ.ng .... f'or alL.Purposes and· for the supply to 

domestic radio sets: 

1/-
i .. ··: 

. -per unit. subject to a minimum charge of 6/..;. per 

month.·~· . .-·: ···.!"! :·'i 

2' 
Method B. Restricted supplies for all lighting purposes and .. 

for;the SU;pply to domestic radio sets; 

either:· 
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' ' 

(i) • 11/- per month-payab1e ±n··advance;--in:cTuding the 

hire a composite supply.unit and·a load 

limi'ting device; 

or 

(±i) . 1bf;;:_ per month payable in advance including the 

hire of a load limiting device only • 

• Th~' :toad limitJ.ng device will be so adjusted that the supply 

will be disconnected wlien ihe 16adexceeds 120 watts. 

':_£::_~JVIetJWd c. Light-i.-n§-:'9-nd. Powe~--f' or ·Hotels' Clu'b~r~~Ifospi tale' 

Prisdhs, Restaurants, Cafes, Boarding.Hmises, 

·schools and Flats (not se;p<ir~'iely met;ed) for 

i .. 

• 75 cents per uni-tfor·:~·he··:f±rst·l25·~i ts per months sub-

ject to a minimUm charge of 70/- per month, 

• 30 cents per unit for the next 400 units per month • 

• 17. 5"""q§pts per unit for all consumption in excess of 525 

--un:rrs-J?~rmonth~---

Method D._·Power for Off-Peak i;,ater Heatingg 

9 cents per unit'plus aFuel Oil Price Surcharge, subject 

.. tp a minimum charge· of. 6/- per month. 

Method'E. Lightihg only f'or Churches, Chapels, Cinemas, Theatres, 

Off ;ice~?. Sho·ps and Commercial Premises~ 
' ~ ~. ( ' 

72.5 cents for the first 200 units per month subject to a 

minimum charge of 100/- per month, 

55 i Jd'E\nts per unit for the next 240 units per m<mth, 

35 ''c&nt~ per unit for the next 500 units per month, 
' 27.5·cents per unit for all consumption in excess of 940 

• .. units per month. 
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:Method F~ Small Power SuJ?I?lies; 

• 42 cents pe:t unit for the first 375 units per month, sub­

ject to a minimum charge·of 17/JO'per month, 

• 36 cents per unit for the next 600 units per .m.onth, 

~- 27.5 cents per unit for all consumption in exce13s of 975 

units per month •. 

The~e is also a charge of !./50 per KVA contin1;1?us rating of 

a.+.l electric welding plant. 

Method F~ for ~later Pun:ping: 

• 11 cents :p~r uni_t. plu<:; Cl, Fuel Oil Price Surcharge, subject 

to .a minim~~·-- ch-;;g:~- i2.oj_.. pe~ m~nth, 
_- .::..~.:_.....:;_.. . -----·-·--- --- -~ 

Method a •. :."_Larae: Pbwer. Su,Eplies - including limited SUI?plies 

fo:r l~Ehting purposes: 

( i) A maximum demand charge according to the following 
, '" - ' . . : ~ ·.: :, 

table 

Maximum demand 
as racorded· r: 

0 to 50 kVA •••••••••• 

5~ .. f'!:..:gQ9_J~'V_A •• ~- •••• •.• · 
Over 200 kVA 

Fixed charge per 
kVA per annum 

305/­

. ... J.§Q/-
225/-

(ii) A unit charge of 7.5 cents per unit subject to a minimum 

. , annual guarantee of consumption of _40 ,ooo units. 
-- ----· .. .-.~~----·~····"-

·---·-·c .. c... :t,:Lni:t .:Cb;.a::rge, wJll be s1±_"9ject_ to a Fuel Oil Price 

Surch~rge, but such Surcharge will not be imposed on units 

which have not bee,n consumed but are deemed to have been sup­

plied. in order to make up the guaranteed annual consumption. 

There is a.lso a charge of 2/50 per kVA of nameplate kVA con­

tipuous rating of all electric welding pla:nt •. '. 

Method H. Restricted Power Supplies for the Produetion of 

Sisal Fibre only: 

17 cents per unit, subject to a minimum charge of 60/­
per month. 
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Method K. _Light_;i.pg _q,nd .Power.for Mil-i ta.ry --Ca-mps·, Hos;pi·ta:ts·; 
' 

Institutions, Hotels; dlubfi': Prisons, R~s iaura_nt.!;l_, 
.- -~-

0 
·H<>_. •••" 0 -·••O'• , , ,.o ,A ... , H ••••••-••' o •--·-·••offi--~-•· ·-" 

············ ·-·-------ca:f~~' :Boarding Houses, Schools, Flats (no,t se;pq,rately 

• ":l --~ · ' '' metred) and large buildi~s with a mixed load for 
i ·;_···:· 

;_ " J .. j_ 

combined purposes of lighting and power (including 

water heating) 
-----~- __ ......, _____ .. ______ . ~,_._ _____________ _ ... -····-· --~-- -~""-" --------- . . 

... .. 

(i) A,f,ixed charge of 32/50_Per kYA per metre reading period, 

based upon the actual recorded maximum demand, 

. _: 

· (ii) 11 cents per unit ~-~us a Fuel Oil SUf?.ha:r;-Fe • 
. L "... . : ·~, ~- ~. ,-_·· .• · . 

. . Tl:l~. apove .. ohar_g~s are. sub-ject to· a minimum charge of 812/56 

per.:rt8¥th, 

Lighting and Power combined for Cin~mas and 'Theatres 
; ; -~-; 

. . . 
• 85 cents per unit for the first 200 units per month subject 

~El_~~ .. ~i!l;¥11M!!l Q:l+arge df .150/- per monthr 
~ \·! T • )2 Ldents per unit for the next 1,odo· units per month, 

CL8 bents per unit for the next 2'·000 
' 

units per month, 

:·;-., 16 cents per unit for all consumption 
..- ,_,r·i in excess of 3,200 

·units•:rp;.er month•· 
. 1 ~- . ... . •' 

Method N .' · Lightinf; and Power t'ombined for Commercial Premises: 

72. rj" c'~-n1

ts per unit subject ~? a minimum charge of 6/- per 

month. 

--.:·:[ ' 'Method ii~ Bulk Supplies fc;r Lighting and Power J:>ureoses to 

.: Farm~:· 
.. ! 30 cents •per unit'sub.jkct .:w a mini~~:charge o:t_-400/~ per 

month.· 

'' ' 

There are available three estimai;es of the futureconstimption 

growth of electric energy: 
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· )~9P· (2) . (9) 
•"-- •••hu'"-" ,•u ••>'' "' "" 

·····-19g'zr/I965 
J:9~6jig68~ 

··:" r_,;· 

10 % 1962/1970. 

15 %-·.· "· ... .. 

1963/1967 

1967/1971 

1971/1975 

12.1 % 
13 % 
11.4% 

. ' 
' - ,.,_ ... ><···-· . 

'IfowEiver' theref j_g' 'rib official~ estimate existing 
\ .; -· 

" :.·. 

Future power plant development is based mainly on the hydroelectric 

potential of the Ta~River. Long-range plans hav~.been made for a 
. ". '' :. j :. - ' - ; -~. ' 

three-stage development at Seven Forks with a total capacity of about 
I • . . i· _ . .;· ,· T C' : • ': ,.,')! ~-··· 

250/270 MW. The pr'ou:u:cib:~L- of the individual stages has not been 

given. The total investments will amount to £ 37 million. The Seven 

Fork!'! scheme will b~::.:::comp~~.:.t!<L}-B: ·10 . ."~t9 12 years~ but_:coriStr-tic tion works 

will be phased to anticipate expansion in the d.emands for electricity 

and other water storage +'?.g,uirements. 

(a) Kindaruma ;po.wer stat~on1. 'installed capacity 40 MW: 
Qonstr,uqi;ion started in March 1965.: There will be ·two generat­

,ing uni t£:Ii •e.ach with a Kaplan turbine of 28,ooo HP ·(gross) 

or 2_Q, M:lrf. nett and a generator of 23~5 'MVA. The inain trans­

formers of 25 MVA <>ill each step up' the v<>l:'tagel from 11 KV 

to 132 KV fqr transport to _Nairobi. La,t,er,' a ;t~:t.~rd' unit should 
: '.: ,;' ·~ ,,• ; :L~l ('; ::~~-··:·~~,-£.,- "-"" -~~ .:--~-• • ... , • . .,.,. ,.:: .. ~.:.:..•U''"~ ~-•••• :: .. :.-. "< 0 •- ' • _-' ~:. _!,.:.;.:.., . ....:..-•••-- m~-~ •• -~~ ~~ 

.. -oe-·a:a-crea: and .in. this way t_h~_j;otal installed. qapa.ci.ty would 
' ' ,., -- 1 J_ .f.:~ 

be increased to 60 MW. 

The total investments of tl::le.40 MW .;ph!'tS~., including. trans-

.. missiofrTiri~;'132~iv·
1

~t;·:Nairob~·-a~ol.l;;t.-~~ .. £ 6 .milli~~-
. ; ·: : ~ ' ;. ' 

. (b) . Th~. G.taJ?u. scheme·:~r, sta_!iol! ·with a tbtal ·installed capacity 

of 170 MV will have four power units, each of 42.5 MW. This 

power station, with a head of apout 20J,IJl, will.b~ situated 

underground and will be ·su~~li~d.· by;;~-~~~- ~r·~; ~~: large 
· ,- ~ r: ~ ·· j • • · · • .: , 1 

· ~wate':i' ·reservoir upstrea·m: 
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(c) A reservoir scheme power s:tation:\(40 MW) will be located 

immediately downstream of the dam of the large reservoir • 
. " 

The useful storage of this reservoir will be about one 

million acre-feet of 1,200 million m3. 

(d) At Kipevu on the coast, an additional oil-fired steam plant 

is to be installed in 1965; it is a 12.5 MWunit, thebbiler· 

: t .-. 

• . -'>. 

._L 

., ... 

... 



Efcp .14/INR/],04 
Page' 54· L • ': 

DOCUMENTS USED 
! ~· ., ' ~ 

, .~ .. i I 

? r 

1. Ji&:d.oan-E.lee.tric Power Me~.i;i~, Addis. Ababa, "oc:.~~~e"r:.19'ti~, 
E/CN.14/~/J f.a,rt I. .. .. ' . 

•• . !, . .• ~-; :~·: ... 

2. Ditto, Part II. . .-. - ·"' 

3. ;r ·r, D1tt0·1 'Add~ 1; 1.:- .. L.I' 
..!, : :,;.o ;.: ~ •• ·: ' .;nr:.· : 

'····• "''''"''•''-" 
·. !' ···' 

4 •. I Indusi:he~'-~'t T:raVa.ux a 'outre-mer,~ January 1964, '•Nr(~ .·122. 

5. \iforld Energy Supplies, 1959-1962, ·w, i~~:York 1964,''No; 7. 

6. Report of the Preliminary Assistance Mission to Kenya, Vienna 1962. 

7. Development Plan 1964-1970, Government of Kenya, 1964. 

8. "Electric Power for Kenya", East African Standard, March 5, 1965. 

9· Merz & Me Lellan Report on Market for Eleotrioity, February 1964. 

Abbreviations and symbols used: 

MW Megawatt = 1,000 KW 

GWh Gigawatthour = 1,ooo,ooo kWh 

TWh Terawatthour = 1,000 GWh 

toe tons (metric) of coal equivalent 

HE Hydroelectric power plant 

DE Diesel electric power plant 

SE Steam power plant 

GE Gas turbines power plant 

TE Thermal power plant 

L.T. Length of transmission and distribution mains 

O.H. - Overhead lines 

U.G. Underground lines 



6. TANZANIA 

A. TANGANYIKA 

I. Primary LJrtergy Resot{rces ( 3) 

( 1) rt;ydrop ower (from page 7) 
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Exploit<J.ble site.s for hydropowe.r are .situated on the rivers flow­

ing int.() the Indian Oc.ean. Other ri.vel"S, feeding the great lakes, are 

dry during part of each year and . .are no.t rega.rded a:;:; s:ui table for 

developing .hydropower_ owing to the over~riding demands o;f irrigation. 

In gene;r-a,l, hydropower and ir:dga tion projects are, inter,..,related in 

Tanganyika, and must be planned as a co-ordinated whole. No complete 
• ' . . ' -- :. < ' 

survey has been taken yet, but it would seem that not less than 2,500 

million kWh p.a.Ycould probably-be generatedult,imately, even though 

some of-t-his-pro-duction would be· ve.ry· coi':ftl;y ·-o-wing·tO' the heed Tor Targe···· ·· 
storage .dams to even out. the l-Tide seasonal variations of ±"low • At pre­

sent about 40 M1f of plant is installed or under construction at five 

si·t~s-, and·- the ··t-o'ta-J:~production of hyd::Faulic enet•gy Ts about 100 mil.::;,· 

lion kHh,p.a. though this should be about doubled when the Hale 21 MW 

plant is. in full operation. The largest of the possible hydro 81"1hemes 

is in the Rufiji Basin,.where a total of about500 MW of plant -eould 

be installed. 

(2) Hydrocarbons 

The coastal zone of Tanganyika, bordering on the Indian Oceaa, 

is to a large extent underlain by sedimentaryrocks of marine origin~ 

A considE;ra1J;Le amot;-:t,lt of exploration for ,petrole1,J.m has been carried ... 

out in this area dwing the last 10 years, including_ the drilling,.of 

a deep well at 1/[andawa in the South~rn Province. ,So far no t:)Conomioally 

exploitable accumulations of oil oT ~as have l~pl'ln found, ·but explore,..,.. 

tion continues. 

According to doc. (1), hydro potential isL€rst1tiiatE:l"d-··a.t 15;000 mil­
lion kWH ( =75 TW"h) ~ . The figure in the text apove seems to be, very 
much-underestimated~ 



(3) Coal 

Tanganyika has large reserves of bituminous coal, which have not 

so far been developed on a large scale, reportedly owing to "the remote­

ness and inaccessibility of their loca tio:ri. T}le. 'l.a.:r&f21.st.~,p~r.t: .9i::l;h';if3"· 

reserve is in the Ruhuhu river area~ on the east side. Lake Byasa 

near its northern end. Numerous coal seams are known to occur in this 

area;· varying in thickness from a fevr centime'tres up to 5 metres. Reserves 

of good quality non-coking bituminous steam' coal in. this area are st~t~d . 

to be of the·· order of 300 milli:on: metric tons; if· lm.-rer grades are 

included'; the r'eserves exceed 400 million metric tons. The seams are 

generally undfs'turbed 'except fo'r s'ome block faulting, but only a small 

proportibh'(;'f the coal ·a'ould be ~ined by open-cast methods. 

Analyses of som~ of the coals.~:re 
.... ' ~· •";, •. - '· 

ven: below: 

Area 
Fixed Carbo:n 

%. 
·Ash Sulphur 

)'; '% 

Ngaka ...• 2. 7 26~0' 63.8 7.5 0.9 
Ketewaka, ~ 1.2' ' 23~4 ·50.2 -25.2 0.53 
South :Manda• 1._5 . il.9. 7 63.2 .6 0.57 ·, 

Njernbe 3-5 19.9 40.6 36.0 0.24 

Calorific 
Value 

Calories/ 
amrne 

6,800 

5,800' 

6,500 

4,100 

:.·· 

All~ iJhe .abo:v:e an:'J.aly;sea were made on coal samples taken from ··out­

crop, q.¢ ·t:he c9.als . are non-coking •· · 

Srnaile:i! :coal-bearing 'areas are known to occur in the general area 

of L. Rli:kwa; ;b~tween L. :Nyasa and ~1. Tanganyika. These areas ar~ of 

limittJa·"e:X'tEl:ni, bounded by faults; the coal is in general of poorer 

quality- than that iri the Ruhuhu valley, and the reserves are ·much smal­

ler. 

(4) Radio-:.9-ctive minerals 

No' economi'cally explolta;b1e deposits of such minerals have been 

found yet although significant indications &re known to exist.. Explora­

tion continues and may be successful. 
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.. Tt is undo.Ubte_dly .possible--that :.ge.t:LthermaLanomalies may exist 

in oonnexion with the Rift Valley system and the extensive recent 

volcanic activity associated with it, but no specific details are avail­

able. 

II. Production, trade and oonsum12tion of primary energy (1, 5, 5a) 

(1) Production 

(a) In natural units (rounded): 

Hydroenerg;y: Coal 

GlfTh tons 

1959 90 2,000 

1960 90 2,000 

1961 90 2,000 

1962 100 · 2 ,oou·-- --· 
1963 100 .. · -oooJL __ , __ :2,:,. . .:.. •. ...2:_ ---

(b) In equivalent units, 1,000 tee (ro.ui:l.ae.d..}:-:~.--.:-~~- __ __:. ____ _ 

H;tdroenergy Co~T Total 

1959 45 2 47 

1960 45 2 47 

1961 45 47 

1962 50 2 52 

19.63. 50 2 52 

Ratio of 1 kWh = 0.5 kgs coal equivalent has been taken as 

the basis for calculation 

{2) Net imeort of liquid fuels, :Jrn 1,000 tee (rounded): 

·!f·· Estimated 

1960 

1961 

1962 

1963 

370 

430 

400 

430 

450 
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(3) Consumption in 1,000 tee: 

H;Yd.r~f:l~erg;'l: 

1959 45 
1960' 45 

1961 45 
1962 

:''"1 ., . 
1963·--·-· ···sa··-·---···· 

Coal· 

2 

2 

2 

2 

Consumption per capita: 

19 

1961 

1962 

1963 

47 II 

51 II 

51 " 

III. Electric ener~ ,(2, 4, 5, 5a,, 6, 7, 8) 

( 1) Existitir;p;o}'!er plants 

(a) Installed c~;pacirty:,{in 1961)~. 

Hydro:pp.:_w:_~r pla~:t~:::.'..: 20.-2 MW 

Diesel power plant.!5. 26.3 " 

46.5 II 

Rydropower plants: 

n 

II 

II 

Capacity 
in k1I 

HE Pangani F.~~ls 

Kikuletwa 

17,500 

1,169 

HE Little Ruaha River 1,220 

HE Mbalizi (near l\1beyfi) · 340: .. 

20,220 
======== 

Diesel power plants 

DE Kurasini (near Dar-es-Salaam) 

Liq_uid fuels 

370 
.. 430 

400 

430 
....... ·--··-········· 

,. _____ ... ··----~· 

II 

"' 

Producibility 
itt GWh 

. 80.0 

6.0 

2.6 
'_:, .. ·; lf6:.........:: ... ~ .. 

Small ~E (Arusha, Moshi, Mwanza and others) 
about 

Total 

417 

477 

447 

4,82 

'. :i i 

17,200 kW 



.. 

(b) 
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Production 2 trade and coneumEtio_n, in GWh (rounded) 
''. ., 

' .. 

P,roduq.tio:q.,, 
' 

E!J2ort 
Hydro · Diesel Total --- to Kenya Consumption 

1959. 90 .~"'" ' ' 60 l5tr 20 130 

1960 90 60 -150 20 130 

1961 90 70, 160 20 140 

1962 100 80 .. 180 -20 160. 
;'t- ·-

. 1963 100 90 190 20.·. 170 

In the period 1959-1963, the average rate of growth of 

consumption was 6.8 per cent. 

In l9q2 the dis t:i:'i bution of. ufii t · saiea·· was as follows: 

Householdpower and·lighting 

Sisal supplies 

Power supplies 

Commercial power and-lighting 

Street and lighting su~plies 

All other 
l ~ 11 •..•• 

Per cent 

27 
28 

22;6 . 

15 

3 

4.4 

,,.-, .. ~ ,· ,. 

(c) Transmission and; 'dia~triou tion 

In 1961 there were no internal transmission linei:{·be~~e:eh.:.the exist­

ing pow:e:r-:::e.~ntres. There is only one 33-kV oross~frdntier inter-connexion 

line with a 'tota1length of :;o:.km (6stimated.'to the'botdi9r of Kenya). 

No informatiori fs available ~bo~t~ the e~isting distribution systems. 

-(d~:'~~~~~J~if:fs · (uS$~:.1:·-=.£~3 ·7 :/:E~~A:;. -c·ents 700):~- ---·-

In Dar-es-Salaam, -A:rusha and Moshi, the tariffs· are: 

Ordina11y lighting E.A. C"ents 120/kWh 
II ·power E.A. cents 60 

Lighting and power for hotels, hospitals, clubs, cinemas: 

standing charge pet· m·onth and the 
r 

rate 25 E.A; ·aents/k!fu 
,,. 

exceeding 12.5 ,, 
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Domestic, private consuJnljtforH standing· ~ha~ge~per~inonth 
and 25 E.A. cents/kWh 

... oit~peak domes'tic water-heating and air-condi tio.ning: 

8 E.A. cents/kWh 

The tariffs in the Tanga area are lower on average than: the above 

cited ones., except the price for lighting, which is' also 12cf E.A. oents/kWh. 

In other di§ltribution areas the tariffs are similar i;o those of Dar-es­

Salaam. 
'0 

(e) Fuel costs 

The price of diesel oj_l at. various places in Tanganyika depends 

very much on transport costs: 

Dar-et;s.:.:saiaam 

Arusha 

Moshi 

(f) Production costs , · , 

247.60 EAS/ton 

316.95 " 

II 

Hydropow.eJ1.~eests: About 18 E.A. cents/kWh. This covers all 

expenditure.inc'luding interests and depreciation, and a high voltage 

line from the hydropower plant to .:the consumption centre .• 

Diesel power pl~nta 
' ~\-. --, . . .. 

Fuel.costs 6.7- 10.2 E.A. cents/kWh 

Operatingcof3ts . . ... -· -' ·. r- . . 
11.0 - 16~0 II 

Interest and depreciation not known 

(2) H.E. Hale and 132-kV transmission line Hale - Dar-e~Salaam 

In 1964, the HE Hale on the Pangani River :w.as to.have come into ! - . . - .. ,- - _,_ '. 

operation, according to. prr:vio~s construction plans. .J\,t the same time . ' ,, . 

the Dar-es-Salaam distribution s~stem was to have been·linked to the 

Tanga. system by a 132-kV l~ne with a length of approximately 280 km. 

H. E. Hale is to have an installe.d power of 21.,000 ltW with a 

yearly producipility of 95 GWh. 



~4'he!t;e.i:{:s-~~. ·:irifJi~.lori ava.i:llabll:e -wl¥i~b would con!irJil tha.t the. 
' ~·--~ • ''•,,...,..to;· ., .. 1'~*·•·•,.,• •rv·--.-' ... ......,;:-~:;._,..:: •. • •. _ .. ::-:...,.:· · · ·.-·_ .•. ·~· < ;:,\] £ .. :• , ~:. ,;~ -, 

above-men;t:i,,Q~d o,bjeQts .:w.~zt.t j,nto opera, tion according to .. schedule· • 
. - t• -1- •• -··· d ... \,i ••' , • • • 

(3) Future development (8) . · 

·Fe;p, th&-.:f..i::vl'i.J.;'I.ear.~'IWl.t:tg~:J~l§A.-:--1969, it is ,supJ;>OSed that the average 

rate of l~~o~~a.se df consumption v,ill ;e . i2·. ~e:r c~~~~ The prov!si'O~-r~:-·· 
breakdown of 1970 sales of electriciti¥ ~s as fol.lp~~; 

.. i.,., 

. ~-es-Salaam 
; .. · .. :_ .tl~. 

Tanga 

. ~lf~ha./Moshi 

201.0 G'Wh 
80'~·5 . ' tf ·, 

2:~:):'.8 . n· 
_. ·!'!).;.. 

Central line 23~2 ·. 11 ,. 

!" '., 

Up. _country 25.9 1
' · 

" .· ',:., 

....... ~ ·----·-·"·--·-.•.....,. ... .., ....... ...._. .. "~ ......... ~-·-····-. ..::_~2~,;~:~~ 

. .: .. :. . . ·• 
~-~·· -

1:: 

'r- , 

:·_) -:- _:! .. '- , <. " ~ ·. . r '.·.. . .. --~-·· ~ .... " . ., ~- .. ·'"- ~------~-~ ........ ·"··- .. .,.~ ''". -·~ .-... ~--.,. .. ..._, 

···· w•...n8.1L..inn.,a.~t that is· required up to 1970 to aehieve this 

increase in electricit;-:~;1~~~~-is -~~timated ~t ii0.6 .. 1Iif1Iia·n·; 'of'wh1:0h 

£8.1 million will pay for,the installation of new generating capacity 
~::::;:· ... ::.~~:·._..:.:· .. ~~.L ... .J.,.-~ , , __ . ·: ..... '.:·.. .c .,~ : · • .1· \ 

and transmission lines. ·· · .... ·· ·· ..... ··-
-.~--.,.....__ ~'Y ... J'""~--~ . ..............,~-- ... --...... - .. ~~-··..-.·--~-.,. ............ " ,_ 

The1·:P':.&:e11.minary phasing of investment is ... ~et~mted.·-·to.'birTrn··r.r;ooo): 
.. --·--·-.. - ......... -....... , .... _ .. ___ ,..,....,.....,..., ___ ... ..,._.._,.. ............. .._ .......... ~."··· 

1966 J~~x-year 
·· total 

Gener~iX~:rl-e-nsion to 
existing' ,pla.,nt 

Total 

350 

1,850 

40.0 

400 

400 

1,3oo.: .2,3QO 1,ooo . . . : ... ~ ', ~.,, ·.- . __ , 

400 1,700 2,800 3,500 

The total investment programmes 'of the TangabYika .Ele<ftrici ty 

Supply Company (TANESCO) for the five-year period 1964-1965 to 1968-

1969 amount to£ 6.71 million. 

6,600 

10,650 
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(~}, Additional power station of about 30 MW to supply Dar-es-Salaam 
' ; ~. ' "- -· ; -;- ~ " \ ·, ,. • _;k_ .-.. • ' - • -

. ''•''!' '\ ''} _..,. ~ 

It. ·.was; xw-:t"' ye5t d~,e;i!ied. :if. this power station ·wilT' be erected. :(>.n -;- ..... -_ .. '\ + ~ 

the Pangani River or on the Wami River. 

Breakdown 

. \ 
--- l 

inVe~tm~t : :::;~-::'E.' 
":. -~ ·J 

- Pow;er ~?tationfor Dar..::~s_:SaiEiam supply 
Duplic~te ~i1e/Dar..:;es-Saia:::(m 132 ... kV ·· · 

Transmission line · ; . 

Additional interconnectors Parigani/E~le 

-Additions to Hale Sub-station'swi:tchgear and 

transformers 

Additions to Ilala Sub-statidh 

. _.,...., ., 

New feeders out of Ilala 

••.• . c [.f. c 

·Total 

\ ~ -~ i . 

:. {b~) ~KiJ:.!!Il~!tj~ro an4 Arusha power supplies 
:.. .L ~.: 

Items 

Moshi/Arusn.i duplicate tr~;nsmis~ion line 
. '--,-

- New.J2 kV-feeders . , __ '- . { . ~ 

Total 

. .::.. 

,· _, 
l-

L 

1: J,500,QOO 

·-;. 

'~520;000. 

30,000 

100,000 

. 80,000 

100_,000 

£ 4,330,000 

Amount 

£ 710,000 

·f:"' 

··· ·- ---··14<r;ouo··----------

140,000 .... 

120,000.:,, 

j::r6o,ooo 

··_c 1. 23. oooo: ', ' ,, .. 

'- r· 
: ---~ 
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1 j Very little is known abo'Ut the energy si tuatioh: jj). th'e"1'islilnd.L 

~------part of Tanzania, on Zanzibar and P.emba• 

I. Primary energy resources 

No data 

II. Production, trade and •onsumption of ;primary energy 

There is no domestic production of primary energy. Only the 

imported liquid fuels are consumed in the country: 

Import and consumEtion of li~uid fuels 

1959 20,000 tee (rounded) 

1960 20,000 II ( " ) 

1961 20,000 II ( " ) 

1962 20,000 II ( II ) 

1963 20,000 II ( It ) 

Consumption Eer capita 

1959 55 kg coal equivalent 

1960 53 II " " 
1961 51 II II II 

1962 60 II II II 

1963 56 If " II 

III. Electric energy 

The total installed power of thermal plants was 3,600 k11, with 

a yearly production of 11.9 GWh in 1961. The number and the kind of 

power plants is not known, but according to some indications they are 

diesel power plants. There are no hydropower plants. 
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According to docs. ( 5) and ( 5a) , produetiC>n and f'onsthiip tion of ~ ·· 

e1ectric~el'!~rgy was: 
··-.:..... ; ·, ' 

1959 

1960 

1961 

1962 

196~-<- ;::~ '···· .. · ... 

10 GWh .(rounded) 

10 II " 
10 II " 
10 " II 

10 II 
".~-~ -.- ........ 

;'.:" .[ . . 

. I 

... 

' '· -~~ 
•-"·•··· .. ~~·-·-··-...-

. _;~ 

" .... c:,. 
.~ .... 
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~----·1; -~=i;;;i;i);~;;t-Pi;~;:r;;-T;ng~i}iik~-1961762 ~. 1~63264~ :·~~-~-~--:· ~------ --~---

8. •.\<Tai'lganyika Five~Y~ar Plan fcifJEconomic and Social·Developmeniy ·· 

;_:~\tj> Jitly 1964-30 Juhe 1969. ~,y_: 

. {a J Volume I: C'General analysis 

_ .... ________ ..:.{~t .. _Y.21~~ _ !';!; .L ~t=J .. P~S?&t:!i!!!ll!l~.l:l .......... ·- .. ·.: .. 

9. : ·ne~tHopment of the Steel rnJustry in East and Central Africa, 
---.. ---·-···--·-- ·w·:s·:--itiins it~(f·:p·a~tne-;8;· .. -:p;;;P;:f'fit ~=i96 5 ~ ·· .. --···---·--·· ·· · ··· ····· ·····--··--- ..... 

MW- Megawatt = 1,000 kW 
.. " ' • - . - i • • --..... - ~ 

GWh- Gigawatthour = 1,ooo,ooo kWh 

TWh - Terawatthour = 1,000 GWh 

tee tons'fllletrio) Qf:.goal eql4~len.tT·. c;TF• 

HE - · Hydro§l~ctriQ·;:PPWI:)r plant · 

DE Diesel,el~ctric,-,.p.owE:Jr pl;an.t"' 
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7. MAU.U! 

I. Primary Energy Resources (3) 

( 1) 1Iydro-power 

~lalal'ri has a considerable hydrc...:power potential, located principally 

on the Shire River between Matope and Chik:wawa. Details of the various 

schemes and quantitative estimates of their potential out:put ,a;r:e~_give;+ in 

a repprt prepared for the Government in 1954 by Sir Hilliam Ha.lcrcli' and 

Partners. In t~is· ;~lpo;~~;' th~ follo~i~g fi~res aie-·~ven 6~hE:f Shir~ 
· :·'RiVet po:te·ntial si:te.a. :altd Ethe .nec.esaa.ty inve.stlnents: 

• >t .:~ • .;;..· ~.;;;..;.-_.;..._ _ _;... _ _...;....,_..-i..i.i:;''>,__;. ____ -=-_--=-____ --=-~=-------::----:-........ ~--
Capacity in MW Investment$ Site 

'· · ·: · -~'~::l~:~P:eak. Instal:led .. ..::.. L millio.n _________________________________ .,_.._, _____ ....._ __ .. _ .. _____ ......_.. 

Matopi ••••••• •.••··~•;,:•; _ ;,l()i;. · JQ. 
• ..;._.,.":.._,...:.'_:..·_ ::...::.~:.~---.. -~,._.. .. -...::_-· --~----. -··~~----- .q~»-.:.~---

Nkula ••••••••••••••• 67 135 
.. ·:-~-- i ·~~-:~~~-- ~- . :·~-IT.C;!~C'~·..:.:_ --~-, 
'••.:t"' ----·---------·---· .. ----- ·-·£'·-~---------· ... Mpawamanga •••••••••• 9o 120 

Hamilton Falls...... 61 75 

Various improvements 

Total 
. --~ 

240 360 

40 

180 

150 

100 

470 

2-740 

9-496 

10.985 

7.229 

. . 2-441 ............. _____ ..._ 

32.891 

Expressed in us $, si;€cifi<{ibVkst~ents of' the>:W:hole'"~'c'heni~·;~ould 
amount to $ 196 per k¥1 ins.talled and the energy costs tc 3. 2 mills/kUh. 

·f ::~ :_ r _>·i C> i: ~l~ ~~ _c 
It should however, be poirted out that thes·e estimates- weTe~made··in 1954 

and that since then, the ~.evel of prices has riseh 'Considerably. 

( 2) Hydro cJ.rbon~ 

Malawi has no known hydr\):carb~n resources but 'sJP,?ll,., p.m:Ot.+Il't_S of 

dissolved methane are present in the deep,:watera (300rm,.plu~Lof Lake Malawi 
.- .. ~ ' . '. - - -- . -- - .-. ·-- -- ..... ~' -

and it is possible that further pros,ect~.p£ might ab,9W>P1-'!)d,uc..eab~e 

quantities. 
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( 3) Coal 
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Coal is known to occur at five different locaB.:ties: triO of these . . 

are. in 'the Shii>e Valley and, three iri the Northern Region not far from Lake 

Malawi. Iri g«fieral ~:·the coal se aJUS are thin, with a high ash content and, 

locally, badly broken up by faulting. In the Sumbu. area of the Shire 

Valley they have been intruded and partly·decarbotiised by igneous rocks. 

The most promising occurrences appear to be in the Livingstonia and Nkana 

areas, located on the west side of Lake Ma.lawi near its northern end. j.t 
2 Livings·;,onia, coal is found in an area of 90 km : it varies .latez:ally 

in thickness from 30 em to 3 m and is .::Ciften 'spirt -into m~re tha....;.n .. one seam. 

The area is block-faulted and the coal' seanfs are overlaiq by sand-stones 
~ ~·-

lo ca.lly containing artesian ~v:~t·er. The· Mcil has an a.v·erage ash content 

... (~ll:~.!~~~~l!.~ .... <?.u ~fl:t:QP. samp~_e s} .o.f . 31. 9 pex .. cent but- there are--"So·me thi:ek-· 

wo.rk.able seams with an average ash content of 14 per cent. The calorific 
•, 

value r-anges from 5,400 to 7;050 caljg. (mean 6,230). However, the coal 

wou.ld----be-di·f4i-cult -and ·expemrive to· mTrre·;······~t Nkana .. ;·-jus·t-.. south of th; 
Tanzania border, there is a smaller amount; .of coal that would pr~"'bably be 

easier to mine and that is of similar qua1'ity: individual seams are up to 

2 m in thickness. The ayer10:.ge ash content, is 2L.2 per. cent and average 

calorific value 4813 cal/g. 
. . 

(4) Non-conventional s~urces of energl 

a) Radio-active minerals: A number of occurrences of refracto:r;y 

U-minerals are known iri Malawi, the largest of which are at Tambani_, Blantyre 

District, and to the north-west ol-.Chi tipa (Fort. Hill) •. If extraction 

problems can be solved, t;he .. d..E?.PP.s:i-ts.may ... b.e .. economically explo-it-able•·-
...-•• - ... ~ -··-·-oM•< ,,.,~4~• .. ·- ••• ••«••···~"" ._, ••-< 

· ., b) Geothermal : 
-4~··~- .. ~'~'~"· 

Geothermal energy derived frl"lm hot ... ~.P.E.~~S.. is.:.E-__ .,_ 

~possTbTfity.as ·suc-h spri~g~ .are fairly commonly associated with the Rift 

Valley faults bordering Lake Malawi. 
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II. Production 2 Trade and Consumption of Primary Energy 

( 1) Production 

Only small amounts of hydroelectric energy are produced .in the 

country. In 1961/1962, this production amounted ta 4,6 mih. 

(2) .Trade 

. No data available• 

(3) Consumption 

·No data available. 

·"· trr. Electric Energy (1,2,4,5,6) 

(1) Existing power plants 

(a) :Ins_!!!:!:!::~-2!!1:~2~.!;!_!:.:!: ... ~~-~~~ ... !26 3. 

Statton· Type, of the Station Total · 
in k'!l c<;~.paci ty . 

iri kli 
. - .. 
Blar.t~yre ••••••• S:b .2 X 2500 + 2 "X 1000) 

DE I x 1340 ' ) 10,540 ) 

Peak· 
LoaQ.. 

kV1 

2 x.llOO ) ) " 
) 8,025 

·Zomba •• 0 ••••••• DE I ·x. 1100 
HE 2 X 300 

Lilongwe ••••••• DE 1 x .700 + 2. J.C. 240 ) 

2,800 ) . 
) .. · . 

System 
Load 

Factor % 

+ 1 x 2·35 ·+--r·· x !:40 :} "1 ,B'l6· ·- · · 700 43.9 
+ . 3 X 85 ) 

.. 
Fort Johnston DE 3 X 20 60 

Mzuzu ·- ••• !' ••••• DE 1 X 105 + 1 X 80 .. ) 
+1 Jt 50 + 2 X 20 ) 275 

~' -· 

Toi;al ............... 
. -f ·. . ., - ·: ~. 

J5,425 : ~~~Jt5.. ·' 
. ~-··--~·------·~·.-

• i 

. ; 

.. 
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·:areakda-wn .. of. the ... total capacity according to the type of power station: 
~···~···----~----....................... _ .. "*-" ............ ~ .... . 

DE •••••.••••••• • ••• 
~--- ..... _. ____ --·~-- .......... ~---···-

7,000 kW 
7,8-25 kU 

HE •.• • •. • • • • • • • • • • • • . 660 .kif ........ __ 

To tal • • • • • • • • • • • • • 15.; 425 kvl 
·. r . 

(~) . Pr?duction in 1961/1962 arid 1962/196.3,,, ,apc~_rding. to the 

type of the std·t'ions arid the .:erovince of the coqqt.rY.. (in M.I[h): 
"~ - ' . ' .!. 

Southern---- --· ... -··------···· . .. ... . . .. ...... . .. . 
Province 2,890.8 4,276.0 28,383:9 ·'-)cr;-zr:BB-;·J -4,553·..,4 -4,216.l _ 35,8g_~.1 39,040.0 

Lilongwe·-··2J?-38.9--· .. 2~6$.1.-.i.· .... 

Fort 
Johnston 46.2 48.2 46.2 48.2 

Mzuzu 143.0 200.2 ~ .- - --·· 143.0 200.2 
---------------------~-----~-~---~---·~~~~~~------~--~~~- -----------

Total 5,618.9 1,216.1 28,383.9 30,488.3 4,553.4 4,276.1 38,556.2 41,980.5 
~-. . . : '; : . :. 

: {e): Breakdown •of -consumption in, 1961/1962 and 1962/1963, by 
various groups of consumers (in Mllh): ·· · · 

.. . . ... 

street lighting - 241 312 

Industrial •••• 18,651 

.. 9-,088. 

5.27~ . 
~ .. - ~-~~--

Commercia:r· ~-; • ~ .·;·· · -- ---4, 339 

-·General purposes __ 167 147 . ' 

. 36 . 

'566 

683 

868 

27 

. 51 

855 

669 

769 

26 

14 

88 

62 

52 

107 

57 

108'.' 21' 18 
' ., .... ~- .. ' 

· · · · Rilth""'den"Sfty..: ar.eal:l "- 104 ........ ~__::::.:.;:;__,.;..._~=---....=.;;;....--......:1=-----=2:...... __ 

Sales total · 30,761 165 218 3_3,577 2,201 2,388 
-....... ~-. .. ~ .. ~., ..... 

. "" ........ 
.. .. .. . ~ ~ ., ' 
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Groups 
of consumers 

Street lighting 

Industrial •••.••• 

· ...... 2.77 

17,926 

1961 / 1962 

% M~lh 
I· 

% 
..... ' ... o.s 1 .. 0 

5.4.2 54-1 

· Domea·tic •·n.~··~·· 9,336 28.2 9,864 27.2 

Commercial • •· .,.. • 5,269 15.8 '6,098 16.8 
,- ,t .. 

Gen~l'~l:'-pttrpe-ae.s-- - -·-- ...... 194 o.6 173 1· .. 0.5 . .... . ' . - ~ """-··' 

..... H;i.gh=.de;;:;rty---:~~raa·s -~;- ;:··:·: -----12 6 . --- •. :·.~ . · .. : ~Q_. 4 · ..... , ......... 12a-~· ···- ·--- ---- : (h4--.c.-...... . 
. . . T. o .. t ... a.. ·1·- ;, .. ·33. ,-1-2-.7.: :. ·· · : ··· · - · ..... ·.1<o< i-L.-o-· ·- 'lo ·~·~;r·-:· .... ;:-:--:-· · ·· ··1· oo. o 

v ";) -;-ll.l:).: ... --= :~-- . 

I .. .. :1961/1962. ' ... 

' . ' ) . ~ Total generation •••••••••••••• 

' · · Power-station consumption and 
~.: .:~ · ·:: ... losses .••••••• " ... ., ·-~-.!!.~-~-· •••••••• 5,429 or JA% 

' . ... ····-- ~ .. ""'··· "' .,j\_) ...... ..,.._ ·-..- --~ .... 
~ . ' . 

~ • • • ~ :. -~ ,, :. ' .•• , ~ ~:·- • :'· ;. : .-~- <'. ~-· i • 

·· ........ ·---(-d} · .. JP·raa-smissi.o.n. .fil.nd distribution rie'tworks as at 
. • · ~ . . t::::C#k2$,.,_.,_ ....... .;,_,.__~ .... --.-------..... -~.--- -- .. 

30 June 196J : .. 

o-tJ.erh~ad lines .arid un4ergrouni oab],e_~, in km: 
' • • -. ' •. ~C.' " '. 

· · · -----·--· Southexn.. . . . 
.. Provfnde' ·. · 'liJ:longwe- Di.st.r:Lc:tt;L __ Tc tal 

_________ ::::..~..::::..~·,.,;;;,;.·.;;;;.-........... t.li'I'-.,....M~>.,_~~~••,~=~_;..;-___________ _:_,:..,._~..:............,~-----------

•< • 0 VERH·B.ill·, .. LtJi.Es ... -. . 
w-.. --.. •••'. 

66 kV ••. -• •••••••••• ~ ~-~-~-~ -~·· 
33 kV ••••••••• ~;~ •••••• ; 
11 kV ahd 3.3 kV ••••••• 
Low voitage 400/230 V .> 

··-· 44 
210 
343 55 
189 38 

. -: --·- 44 - .... '21U 
''12. AlO 
.. ~. 236 

~~~------~~------~--------~~~--------Overhead l.ines T,tal ••••• 
.. - .... 

786 93 21 900 . ' ~ ' . . . . . ' 
--------~------~---~,-~-------------------------...--...;.·..;.. _______ _ 
UNDERGROUND C~iBLES "' 

11 kV and 3.3 kV ••••••• · 13.8 ; . ,. , _ ... 13.8 
.... Lcrw-VO<l4;ag.e. .. 4Q0/230 v • . r,: 3.3 0.4 o.OB L ·.· 3.76 

Undergr~und -~~~i~~-To~~~---~~~7--~-------;.~~~6~~6---17~6-----

The total length of power linen vias··-at"tliat tillre:-· · ·--
Transmission 1inas: ••••••••••• .••••••••••••••••• 254 km 
Distribution - M>~dium voltage =~eeders • • • • • • • • • • • 424 km 

-Low voltage network.............. 240 km 

(rounded) 

" 
" 
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· Districts __ Total 
--L~;·~-:_,........_~~~-~--,. :·-----------------

S~m>-..,.UP -. • ... .. , 
.11/33 ·kv -~-~ •• ;. ~ ••••• ;~ r 6'i000':. ,-. .;.. nn - 6,000 
LV/3.3 and 11 kV ••• ~. • . 300 · l~.100 __ . ~-. 210 1,610 ------- ------- -~:..~-~.:.~; -----

210 7,610 
.... -----... ..-. __ •-.., ...... _ .. _ 

4,500 
2,315 

170 . 22,910 
.. ~ .;.;;_."' .i~ -~l...~;.. ·:~~-----

170 .. .:: "!; 29' 725 
~~~---~~-~~~-----~~;~-~~1-7~~------------------------~-~--------

TOTAL ••••••••••••••••••• 33,190 3,765 ·-~ ..... 3S0······37,335 
... 

(e) 

·'Southern ' Districts Li1'ongwe Province . Consumer groups 

------------------------------------------------~~-~~~~~~----------------
........ ------- .. . -2.!L ?~--.21L~.L-~!L 62 __ §gL§~-~_j!(~g __ ~gL§~----

street~ lighting • • • • • • • • 3. 41 .• -~· 37"' -~-4~'58 .. --- ~f~5cr··· --··· ;;.--- ·-······ --~ 
Ind).l~t~al .............. 3.06~-· i 3.).5 .4.78 4.78 7.35 8.74 
Domestic •• • •• •• • • • • •• • • • 3-57 .. · 3.5L. 5.66 5.68 12.16 11.80 

··-· ··commercia.1.---;·;·;·;;-; -.-•• -.-• .-, ....... __ §-• .24 .... _ .. ~-4·~-9~----.5~ 52 5· 65 12.20 12.51 
··General pUrpo'ses· •··· ••.• ·.:~\,.J.6.02. 16.A-7.<\ 16.32 16 • .f5.? 15.61 17.23 
High-density areas •••••• 8.50 8.56· ·13.5·5· • 'i3~97 1'7'.14' 14.61 
. - .. _ '. ,. ----------::'\cr _______ ... .,;....;..;..;_~--.-~-~-~·~-------

------,, .... :P:J;ovincia1 averages~.... 3.60 3-.61 5··51' ·· .5-.. 51 · 1l,.81 11.29 
- .. .-. ...... ~------- ._., "'" ""' 

........... -~~~ ... ~- -- -N -~-'I~··--~-~~-......... ~·---... -~-· 
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(f) Tariffs: 
..... -~···---

. S:ince-·19"6r;-:-t·h~-tari·ff-..,.sys~liillk-in_P£lJlUJ:.!-~~ had five scales: 
- Sc<:tle .r....: :Domestic .,ta~:i;:f;f "T · · · ..... , •. ---......... . ........ ··--

For th~·-;~ppiy\;l··e-rect'rfc!ty·td-pieimises used solely for resi­

: '· dential ·purposes and to all appa.ra:tus normally used f~r .. such 

: ···. :.·illemise~-,~ ;pcludi~~--~?to~~-- up t8C ~ H~F~:: ~ .... · ·.. . .. ,_· 

vince Intercon­
nected System ------- . -

. ~ .. . .. . . ,. . 

Lilongwe 
--~Fort. ... J.o.A.n,.l:!!Q_f! __ 

Mzu~u- · .-

;)_!.._: ~ ••• " r'• • 

··-·-Ftrs-t:20 --ani ts.-per JJ!Q0.1i.l1 _____ ~:[~~~ _pe_r unit 

unit --------~~;:r 120 units n " 4d• per 6d. -.per unit 

Bal~pce_ ••••••••••••••••• 
-·-~ ---~-· .. "-··-- . · ·2d;- per unit·· · 3d .... per _unit 

-------- .. M.i.n?-!lll:l.m charge per month 
or part the.re"f'- ~. -~- ~-..--;--,;--. ------- - ------~0/.~--

. -................ :...:_::....:.. . ...:..:..~..:¥ .. , .. . . , .. 

.... ,,_:._ ···-··---~·.:·-·::·--s-o ale "1:!-~oi:c·-tl'en-~ral P~~~-T~~tff~---'~---~=--

9d. per unit 

2ci~-- :p~r unit 

.... 10/..:.··· 

.. . . :·· \ --... 

For the supply of electricity to prem-ises o..r inst.allations for 
- - . ~ -·""" - ~ 

which, in. th~ ·;pinion-of- tl;te C9mmission, no other t_a,:r:i.f_f. _ _i.s ___ _ 

.. Sppro-priai;-eF · ·· ··· · 
•••··~··-· -'""''•w -·-

Southe"rn Pro- . . . . . . . Fort J ()hnston 

. _';, '· J ·. I> 

. _vinoEr ·Intercotil-

. nected. System · ·• 
Lil<lngi\~ · · · · · , · Mzuzu _______ ......., ___ ..,.___ ..,..,.._ _______ _ 

·All units per mo~,t~ ···~ · l/3~•;·per unit- l/ld~--~~~·~nit''}/6d. per unit 
····---... ·--·iin:lmV.m-·charge-·p-e-r- moeth 

6 r part 'thereof: • ~-~ ...... ~ •. 

·:·: .. 

1.: 

10/- 10/-
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. . . 

For the supply of electricity to premises used for the following 

purposes: hotels, t:qeat~es, restaur~nts, clubs, public houses, cinemas, 

institutions, hosp~.ta;ts, oJfices, nursing homes, garages, shops, small 
~ ,-_. ·;" ·-·-

w.orkshops, publ;i-9: l:JJ:~lls, schoo_ls,, hoatels, airfiel.da., communications 

centres, railway stations and similar estab1ishment:s,:. providing the 

demand does .11ot ex:cE!ed· 50 !c}'Lof .whi:ch not more than 15 h. p. of 

,;;::.t~nn~p;ted motqr load will :l>e ..allowed. 

Southern Pro­
·vince; Intetroon-. ·Ulbngwe 

Fort Johnston 
·' Mzuzu · 

-~~;;~~-Slf:l~2_ ... .-~~~,;..-------------
First 100 p.ni t~;J PeJ'_t1llOn.thd/":7 per. unit 1/••.per:. unit 
Next 4,000 units" " 4.5d. per unit 4.54, •. perunit 
Balance • • • • • • • • • • • • • • • • • 2d. per unit· '····)d.. ···per unit 
Minimum charge per month, 

..... or .part .. the-re&£ ........ .,.,. ................. ---·" ···· --~"3·"- .......... ------·Ji-·3·-·----· · 

· -:::.d;?oAle rv - !iid.tist~ial Ta~it;t' · 

l/6d per unit 
9d., per unit 
9d •. per unit 

... --··· -····-F.o.:P--the--~·-of-e-1-e-ct-rici·ty-- for mam:rfac turing and processing purposes, 

,;.,.:.· cbmih~:t-6ial wa te:t \~a ting cooking' and refrigera t:ion, ·• ~a t~r pump. ing, 
:; ~ ,· . ' 

. farming .and ~O.~~s~oP.s: 
·:· ~~---·c ·:.~--~ · .. ·.· _ .; l .. : .. -- .: ,··--:_ • : 

.......... - .................. --------------·.. -~- Southern· Pro- · · 

First 200 kW of maximum 

vince Interhort­
nected System 

Lilongwe Mzqzu· 

demand per month • q.•... I. .1 12 Od. . .. _ .,b J... 12 .-Od •. : :o .. l:al• 12 Od. 
'c .. · ·-'---··p-e-r· to( .... -~-:: ··-· .. '"..:.:Per-·K:1r .. ·'·---·-.. ··-----·-per krl 

Next 2oo kvl per month' . -~ J.i 6 dX.r . .... l.l 6 Od. .,. l:al 6 Od • 
. . : ~-.\;J·~p~;r k'WI · per kW per kil 

Balance • • • • • • • • • • • • • • 1.1 0 Od\i' '• :1.1 0 Od. ltl 0 Od. 

First 10,000 units per 
month •••••••••••••••• 

Next 40,000 units per 
month •••••••••••••••• 

Balance ••••••••••••••• 

per kW per kW per kW 

2d. per unit 3d. per unit 

1.6d. per unit 3d. per unit 

1.4d. per unit 3d. per unit 

6d. per unit 

6d. per unit 

6d. per unit 
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In addition to that, the industrial· tariff has --ai8o·t-lle-:::f:oliowing 

clauses: . 

. {a) lfi,riimum ·Gha:tge ·at all Undertakings, 

(b) Pow.er Factor clause at all Undertakings, 

( o) Coal Pric·e Variation 'clause at Southern Province I:ritercon-

; nee-tea· System, ~--• · 

(d.) . Fuel :011 Price Variation clause' at Lilongwe, ·· · • 

(e) Fuel Oil Price Vari&:tion clause' -a:t Fdl't· J'oli!il:ftori and Mzuzu. 

For tl:J,e: supply of electricity-· used solely for residentail purposes 

___ ... .in--premi.ses""oi'- a type approved· 'by the :eommi~sion and situated in areas 

·declared by the Commission as High:Densi ty.Residential Ar~as. 'for iihe' 
-' •• ': ·' ' '•' .i' .. _:_; 

pUl'poses' of eleotrici ty: supply_.; ... ·'' 

Southern Prn- "-···-·F-----··'~"'"-r·:"'.'- ... t.- --. ·-------·---·--·;----------- __________ ...... · --·- --- ----------- or.., <.~ O.LI.ns on 
nnce Inter co~ : Lilongwe · • . Mi ·•- -
nected System · · ' · . ...:.~ . .. :. uzu 

First 12 units ·····~· 
( . 

Balance at ••••••••••• 

:I -- .1.~-: 

7/6d, 

4d. per unit 

: . Firs :t 8~ units 
for 7/6. 

. . . ' 

6d~ per unit ·. 9ci. per ·unit 
,.._,. ,.__ .._., -- -- ••• _ _, ·-• ••-'" ~-·~·--w '_....._~ --·~ 

·····--·-····-·--..-.--~···--·--.... ·----~--------------!-----~----------------
Minimum Charge (including ,Meter ··Rent}' is in each case 8/6d. per month 
or part 'thereof. ·· 

................ ~·-""'····. --~- .. ····· ·-··-·-· ..... ··· ---~-· -· ... ·--· -~ 

. .. 

are given in document (4) for the provil),qe~; these ._cos-ts 

represent an average of the: prQduotion costs for steam, 

die,sel and ,hydr.op_gwer planta:.: ·.., ....... · 
__ , ·:' ' 

............... -~·•.t• 



Southern 

•". 
fuel .• ...... 4t 0 , • 1' e • • 0 > 87 0 c 86 

Operation •••••• , , . ~-

Oo05 Oo06 

o~2cr 0.27 
• • '< ~ .. • " ~ • .. • ~ • • • 

Maintenance •••.• , • • 0 Q 19 0 o 23 

Interest·····~·!··~ 0.36 0.34 

Depreciation •..••••.. o.-:n., . 0.35 · 

Overhead charges· .• ~. . 0 a3 0.12 

Total generation; .· .2:).1' \2._23. 
:'···' 

· , . : Sqb.thern 
Distribution costs Province 

____ .§_Jj62_§.?_L63 

Operation and 
maintenance " a c- • ~ 4 Oo22 0.24 

Interest c • .,.,.tl';t'>';t.V• 0.22 0.24 

Depreciation ,) 0 .. (. ..... 0,24 0.24 . 
Overhead charges 0 "' • 0.:3 0.12 

-·--·--
Total distribution 0.81 0.84 

Lilongwe 

"61/62 

2,28 2.15 

0.11 0.11 

0.37 0.39 

0.39 0.33 

0.34 0,.44 

0.34 0·45 
0.29:. 

4.16: 
. ·~ 1' 
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., .· Districts. 

.. 51/62 62/63 
.; .· ·,,. 

7.2·4 6.32 

0.61 0.36 

3.15 2.62 

2 .. 82 1.91 .. 
1.94 1.23 

.. .·. 

. 1.59 1,.33 

0.74 0~60 

14.37 

.. ~ . .. ~ . ' ~ . .. 

ti1bngwe; 
,. 

:Districts 

61/62 :62/tJ. 61/6'2 62/63 

0.22 0.22 0.34 0.85 

0.31 0.28 0.62 0.59 

0.29 0.28 0.49 0.64 

0.30 0.29 0.74 0.60 

1.12 1.07 2.19 2 .. 68 
_, ______ 

Total costs per kWh 
sent out ···~·t.·•••Q,;t 2.98 3.07 5-25 5-23 20.28 17.05 

Total costs per kWh 
sold ••e~••o""•"••~<o.:~ 3.28 3.36 5.84 5.72 21.29 18.66 

Average revenue per 
klfu 

BOld •• l,;o •••••••••••• 3.60 3.61 5.57 5-51 11.81 11.29 

Difference •C"•ol>-.~•o +-0,32 + 0.25 - 0.27 - 0.21 -· 9.48 - 8.37 
-------------·-
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-(2}· Future developlllent .. (5) 

..... Very 11 t_tle i!lfO.~~.§-.tion is avail<Lble about the future. development 

pl~UlS of t4e.country •.. 'J;he investments of the Electricity Corporation 
-··· • •e • • ,.._ .. 

for the five-year period 1965-1969 have been revised as follows: 

£ 1000 

(a.) oompletiotl of. the Nkula Falls Hydroelectric 
Scheme (2nd stage) •••••••••••••••••••••••••• 350 

. {b) 
(.c) 

. . 

. . . 

Main.t~nance ~f general development ........... . . ., . 

Construction of a second transmission line from 
the Nkula site to Blantyre .~:. • • •••••• ·• ••••••• 

_ _(d}. Installation bf a transmission; line to Lilongwe 
·- .,. '• . . . ··-' .... 

(:e.) Erect,i.o.n of special t;ransmission lines for 
------· .. _ .... --lar-ge-private p~we.r producers (Sugar Projec:t 

line) ...•..•................................ 

TOTAL •••.••••• 

148· 
600 

130 
1,328 

The Electric Supply Co~mission is alre'ady looking ahead to its 

second hydropower station on the Shire River .. · · 

¢ ·_. 
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l. African Electric Power Meeting, Addis Ababa, October 1963, 
: ~· .. -,·., ... _, -::~ --~ _. . ·~ ~. i : -~ 

EjCN .14/EP/3 Part I. ·-------··-·--·-· 

Ditto, Part II. 

Ditto , Add • l. 

Nyasaland Electricity Supply Commission~ the sixth annual report 
and statement of accounts for the year 1961/1962. 

5. Malawi Government~ Developmon t plan 1965-1969. Zt~~mba, 1964 .•. 
. :\ 

6. Nyasaland ~lectr ic,~ ty Supply CommisE}ion: The Seventh annual report 
and statement ·of accotints for the year 1962/1963. .• 

Abbreviations and symbols used 

MWh - Megawatthour 1,000 kWh 

GWh - Gigawatthour = 1,ooo,ooo kWh 

HE Hydroelectric power plant 

DE Diesel electric power plant 

SE Steam electric power plant 
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( 1) HYdropower: 

8 • . Z.Al\lf3I A 

rl'he hydro potential of :c.,ambLt i<:J mainl<~ cor;.centr2.t·ed on the 

scheme, 

alread,y fld..,_'t.L.Y developed 9 i;;;; 1JLcnYte<i to ha.ve <111 ttl timate J)lant inst<.Lll-

ation ot 1200 M a.nd an d.Hnua.l.:vroduci;ion of 7.5 T'!h. L1 ft~rther 40-50 

]\IFf could lat.e:c bo f:;enerateci at Victoria ·I•'alls, · rais:int, the total 

i.am bezi prodt.ctioL to about 7.8 T,h p. a • ~±w Kafue scheme a 
', ... 

total hydro re­

sources of the·':Counti'y' (less 1"t1~tev~i.., contributid.n must go to 

further 450 ;.~·' installation has been planned, The 

•'t\ r: 

(Hhodesia) are at least 12 T'·r:h p. a. >vhich is divided into 

.1000 foilJ firm cap.•.city, load factor 100, and 

.lOOL M~ season~l !I !! 

12.2 TTc7h 

(2) H;zdrocc:rbons 

ZambL•, has no resources of h,yllrocarbons,. nor are an:;·.·likely to 

be found. 

(3) Coal~ 

Coal is reported. to occur ir. Gvrembe district of the middle 

L::<.Lmbezi, in the valle;ys of the Launo ancL 3hcme,,mi Rivers, and in the 

lm·rer Kaftte valle;y (Kafue }'l,cts), but the ;.;;earns c.c.l·e st.~,teci to be thiL~ 

;,ri th ~1. hiuh ash content and to be bactl;y brol<.:en up by f,.Lt.;l tiLg, so 

that they are not considered to be capable of economic exploitation. 

The most prom is in::.:, occurrence id i11 the K.andab~re -.1re;:. of G,rem oe 

district, where a seJJJJ of 2 to 3 met.J.eb in thickness occLr8, ho.vine, 

._m ash content of 22/c• F:escrves o1 this down to a depth of 300 metres 

are reported to be 20 million metric tons of co~l with a calorific 

vc:.lLe of 550U kcal/kt.c. Ir doc. (7), the reserves are reported to be 

5u million metric tons. 
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(4) Non-conventional sour~~~ of ener~~ 

a) Radio-.active minerals~ The "Copper :Bel t 11 of northern 

F~odesia is considered a most favouruble area for the occurrence of 

uranium, but little has been found so far dt:e to thick ove:c-burden 

present over much of the cot.ntry. UraniLcm occurs in low concentrat­

ions in most of the large copper mines. 

b) Geotherma1g Hot springs are ~epo:rted to occl~r in the L.amtezi 

River trough~ near the junction of th)Cl Gvrai and San;yati rivers. It 
· · ·· steam~ is possible that these might' indicate the presence of geothermal 

II. f'roduction 2 Trade and Consumption of J?;rimary IVnert.;y (4) 

Doc. ( 5) gives data only about the former Federation oT~i:Od:es'ia· 
... 

and Nyasaland and not about ts constituent parts. All information 

is taken therefore from docs. (2) and (4). 

(1) Production~ 

The only';p.J?:Lma:.cy en_e!e:.Y produced in the country i.s£hydroelectri~--Y 

energy; 

;Egdro-ener ¢:;£ 

mlh 1000 tee 

1961 
1962 
1963 
1964 

272 
290 
305 
295 

Conversion ratio 

(2) Trade (Import) 

136 
145 
152.5 
147~5 

Kariba I Izy'dro:-

power station is tre~ted for 

statistical purposes as a 

· Rhodesian producer~ 

The bul~ -of primary energy is imported in form of coal~ refined 

petroleum products and. hydroelectric energy from neighbour countries. 

Information aboHtimports is available .for 1962 and 1964 (i.n natural 

units): 
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1964 ------~2~g_ ______ 
'---------------~-~--

Coal 1,6005000 tons 

Coke and semi-coke ? 

Refined petroleum products 130,000 tons 

Electric energy 1~766 Gl:h 

Conversion factors ~ l ton coal ::;; 1 tee 
l ton refined prodLcts = 1.5 tee 

Details of imports (.in 10QO tG.~}L 

Coal (from ,'ankie in lihodesia) 
Coke (from Rhodesia) 

-~2~~--
1~600 

? 

977,842 

65,749 

147,576 

1~959 

978 
66 

tons 

tons 

tons 

Q':!h 

Refined petroleum products (via LoUl'enco 
Marques and Rhodesia) 

Ele c tr~c-: ene-rgy:;· -. 
195 
883 ___ ._. __ _ 22-Q .. 

... ..:.£:..2~2- .. 
TOTAL 

Of these tota.ls 1 the :followine, perqentages came 
from or via Rhodesia ··-· 91"1~ 

(3) Consumption; 

=====~=================~==================================~~========= 

Production 

Import 

Consumption 

-· ·-----~2~~----------------------!2~:! _______ _ 
1000 tc~ ,-

----------------L-- --~QQQ_~~~-----t ____ _ 

145 5·1 147·5 6.o1 --
2,678 94.9 2,244.0 93.8 
2,823 100~ 0 --:':.~'£' ·.I 

2\391.5 100.0 
,.l.,. :: •·; ::. r·t •' • . ,•, •· ' t" • )(· i •'"... ' .. ~·: f 

==========================~========:==~=================;:=========== 

Consumption per Cc.:Lpita 1962 

1964 

830 kgs coal equivalent 

700 kbs coal equivalent 
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III. Electric Energy (2,4) :l · 

(I) Existing power plants: 

'(a) Installed capacities (in W~) at end December 1964~ 

Territory and. 
undertakings 

Copperbelt _mipe~ 

Broken Hill mine• 

Lusaka 

Victoria Falls 

OthEprs 

TOTAL 

Total TE + HE 

Thermal 

9J .• 1 

0.3 

.208.4 

8.0 

4.8. 
55 .. 5 · 

Lo.ad fact.or. %. 
1962 1964 

82 84 

76 '89 

54 ss~6! 

55 '65'' 

30 34. 

Doc. {6 ). indica:tes some nfO:re diesel power plants (state at end of 

December' '1960}"·~- · · 

Mongu 

Choma 

r.:tonze 

f!taz.abuk:·a. 
Kafne 

.. .--~ .. ~'"-'-"~-··--· " 

Fort Jameson 

··- .. -· .. :Aberc9rn 

Kasama 

300 kW 

.. 6.0J ·" 
, 228 II 

558 II 

480 II 

495 II 

'Z U00 If 
'' i . 

.. . -500--" 

495 tl 

It is not known which of these power nlants are still operating. 

' I 

~:;,q NJ;:-. 
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(b) Producticn in GWh 

... 1959 

~Jictoria Falls • • • • ·· 'l7 .9 

1960 

,.233.6 242.[§ .2;55.2 275.5 263.5 

21.8 22. 9. ________ ~]. 3 . 30~,~ 32 ~.?. --
Others •••• , • • • • • • • _4.~...:•:...:4 __ -""'5!1::..:5:;.,..__..J.7..;.• ;;:;;..Y·........:,.,.;t ·.._.. •·_7~...:•:..;;.8 __ ..._8;:;...:.•:.....:4~. __ _,9"-'· '::...;J7:....r· _ 

HE Total 

Coppe:rhelt 

Lusaka ;•·.'• •••.••••• 

Ndola •••••••••••• 

Chilanga •••••••• "" 

250.3 

827.0 

-37.8 

52.3 

20.3 

4'5-5~1 344.3 ·jl0.2 

_4§).§_ 21 • .,c.._. _____ ... 5. 3 

44~'5 . 15.3 

HE+ TE Tatal - ;l1];87.Jr" ,8e2.8 .668.8 · 620;;5 

(c) Import in ffi~h 

1959' 1960 1961 1962 

il 
463.2 744.7 521.3 470.3 Congo " .......... . 

Rhodesia (Kariba). o.s 8vO.l 1,124.41,296~·0 
'.' ' 

TOTAL •••••••• , • 745.2 },,321.4 1,587.6 1,766.3 

314.3 305~5 

40U~5::, 

4.9 

? 

?-

1963 

275.0 

1,570.0 

1,845,u 

}.-·-.! 

. '1/2.4' . 
15~ 3; 

1964 

201.4 

1,757.7 

1,9 59,1 
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(d) Consumption 2 including power-station _consumption & losse~. 1 ·.·· ~Jil GHh 
. . .. rl . '. (; , - ... 

====.;;~&="f#====:.:=~=hsl1~=.;;~;J=:;;=b===;,.======~~;,;=~~:~~·~==~~:'"'==f===7==;o;===e.r:.:, 
1959'!'. 1961 :;) ·-· :f ;_l99,4-; · .. · 

· · · ---~~"··'I1:A-;:~-~~~-:--~· .... ~.; ___ ...... _...;.;.....:·-~-..;;_·_ .. ~,:;... ________ ,-.. -: .. -... -
.r.\_;:· J: ··,,' :l'~g.::. ;· :-·~t . . 

Pro due tion .. 
- ~~~ '.-i ~ ·: ..::: ).;_ 

Import 

1, ;1,$7 •. J~, .. sag .. s ,. . 66& •. 8 ).'"'''62o .. ·s · · 73o~·o ·. 
;.,.. ' ~ .. '• 

-~ 145.2 j_l-?.;3?1-. . . 1,.56{."6' ·766f.3' 
693.2 

1 959.1 

TOTAL 1, 932.9 2 144.2 2,256.4 ,'. ".?.~3f36.8.,., 2 ~ 515•0•: 2, 652.3 

======b~=~~;;,=;~==~~·~;=~~====='~~:·~:;~~=;~~F~.:;=:=~·r=:~~=:==r=:?.=?!:~~========~ 
In the ;~riod l959i64, the average rate of increase of consumption 

was 6.5 per cent. l ,... :~ . .:.: 

(e) Breakdown of -~o1nsumpt#;prt, . in .-,G~ll:t:c 
,: : ... ·- -· " ~· . 

19,29 . . J96.Q:, ·: ·'rl l9/6cl .·· . ·· 1962 · > '·~26.}' . 'ig6f . •" 
1"1 :'\ _;· -~-- """;:-• ..... ---~----------------------------:--- -::J>----------~-~ 

;- ' .... : -""~ .·'i" . :. · . 

Farms . , , >• o.. L < "'l:i."Q, zr o·. "7 •·· o. 6 ,, .. · · 1. 2 1~ 5 
I . c,::.·. t •) . . ·!: .Q 

··.dl,6~5.3 l~T73.r l,B:e8;;7 1,907.8 ,~~~:?. 2,URt.4., ... 
Industry 'F, ·· -46.'2 45·;'4 <t;L:f 71.8 ·· -80.5 98~~ 

Domesti<L .'o.::"·' .135.L7'"'''~'I"l28.6. l:j7~5 l47•7 >54~ .. 7 r ... -~~7.1 .. 
,· t'. 

Others :;;•-:-i·!L-:, .. :.;: 36<,r,5; ·T.~i65.4:.. :·· 7tj~f 91.1 97.5 
-----------------------------------------------~-~~--··-··---

Sales Total 1,843.8 2~013.5 2,103.7 2~2J9.2 ·~.,365.4 2·.~539.1 
1.~~---:~~~-~-~-:----:~ ........ ;;_....;,t.J··~.:...:;. __ ,...i~-----:..-~-~------""-------------.----~-\:"i 

~-- L 

Consumption 

Polver-s tat idh 

------------.-:. --~-~----~----~:;:;-~;-_:-T-----1~!"f':~~-:t':•------
.~-~·'r~;~ 

consumption.. . ,, ·.: ··:· ·· r 

and losses 89.1 :)..30 •. 7 ... n152.7 167.6 .::o209~{6 ·113.2 
. ·-

In t" of con- . ., .. . •. _·f.::·r~··· · ·., · .. !:I 
sumption .... 4' 6 ;'11v 6. Tio 1· 0/<. 8.l:jv . , 4,.rflj". 
========""===;::;·."":"i'-i=:=~-=~.~--;::===~=::?:.itb'=,;.;::;==:d·d"~,;,;.;==i..:::==,;,,;,====;;====;.=:=~,===== . 

' . 

!:I Internal consumption of power stations and losses seem to be 
abnormally low. lViost likely some of the figures given are faulty. 
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(f) 

Interconnexion bet~~e~- Zambia and the Congo (DR) exists''in the 

form of a 220 kV transmission line from Jad,_tv:ille (Congo) to the 

Ki twe sub-station where two step=up transformers effect liaison with 

Zambia 1 s 330 kV system, namely w-ith the trarismiss.ion· lin'es Ki twa­

Lusaka and Lusaka;-Kariba (Rhodes-ia). The capacity of the line­

Kariba-Lus;:ika-Ki twe,. with a total lungth i:lf- OCfcY'"iclll, is· about 250 MW. 

At Lusaka, there are 330/88 kV step-down transformers, but no. 

data are availabl"' about the· m~dium---r~"l tage transmiss~on lines in 

Zambia. 

Distribution of electric power is carried ()Ut by fifteen 

diffara"\t undertakings, IDr'ISt of Whioh--haJVe eorfsidarabla unused 

oapaci ty. "The largest undertaking is· the Rhodesia Congo Border Power 

Corporation (RC,f~Jl,9.) which distribut~s about 86- per oen t of the 
-~ ~····~·- ··-~· .. 

total onm-gy, ~ai'I'J.ly to. the mines. It also wholesales power to th.3 

municip;U.i ties of the l'~gion (Ndola, Ki twe, etc.) and' t6 the 

Northern ElectriQ'i ty SuJ?ply Corporation. There are three other 

major underta~ir".go~ th~ C_entral Electricity Corpora+.iori (Lusaka), 

the Vi~toria Falls Electl'ioity B~ard and the Li7ingatone municipal 

undertaking .•. 

There is no informa'tiol;l: available about -i:'ho technical and 

economic details of Zambia's distribution systems. 

The dissolutioi'l of the Federation of Rhodesia and Nyasa.land 

result~d in the trans~er of responsibility for Kariba power dev~ 

lopment from th~· former Fed~ral Power Board to the Central African 

Power Corporation, which has now the responsibility etf operating 

and developing -the system on 'bee-ha-lf ..cf the Governmen-ts of Zambia 

and Rhodesia. 
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In doc. (7) ~ the following information is given~ "The normal 

tariffs are approximately o. 70 pence per kl,Jh but a large consumer 

takint:; power with 'a 80-90 per cent load factor would purchase at 

0, 40 pence l('e'r k llh. 11 

(2) Future d(;lVelopment (4)- · ---··-· · 

There are no fixed development plans existing but in doc.(4) 

some projections and recommendations are made. 

(a) Electric enert;;yconsumption in l210_(in GHh)_ 

Minesg supplied by RCPBPC 
Broken Hill 

Industry ~ Fertilizers 
Others 

Domestic 
Commercial 
Agricul,ture 
Railway's 

Total 

'; •. l.-

1962 1970 
----------------~----------

l, 900 . 
I 220 

0 
.. ·. 70 

150 
90 
1 
0 

···;~~~i~?Y-

21800 
260 
120 
190 
460 
280 

5 
__ 12Q_ 
41265 

' . . ~ - . - ' '' 
====================;======;============:======~===================== 

Th~'o averae;e rate· of growth in the eight--year period is 7.3 
per cent. 

There is no information about maximum demand in Ml-. 

{b) Ne~• generating capacity: 

·The Kariba eyiiropower: ~an.t ~ras planned to be develop­

ed in two sltages.. The .fil'st of these) Kariba I,. 

consists of the drun and the erection of a generating 

plant on the south bank of the bambezi River {in 

~ - This figure 
in the 

is not consistent wi.th the figure for consumption 
ing table~ but the difference is not large. 
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Rhodesia). St::~ge.two, Kariba II, w·ill consist of a corres­

ponding ins.tallation on the north bank in Zambia. 

Kariba I 

Kariba II 

Installed ~pecif. Total 
capacity investment · Investment 

--~~----------_!L!~..;.--.~~~~.!S-.~.J·~-:-:--
.. 700 . ' 

.. 900 

· .. ;110 

47 

78 

42 ________________________ _... _________________ _ 

As Kariba. I is not ful~y-~perational (in 1962, the ma;ll:imum demand 

'1-Tas only about 345 MH 'or less than 50 per cent), there is no need 

for the time being to.construct new capacities. 

Kariba II should go on,stream not earlier than 1973 • 

• After 1970, construgtion of the hydro power station in the fifth 

gorge of the Victoria Falls ( 184 Mvi) and its con~e.xion with the 

Kariba system .should be considered • 

• The Kafue·River development should start'ear1y enough to meet 

the needs after 1980. 

(c) New transmission lines: 

By 1970, the RCBPC 1 s maximum power .d.i:lmand. will be. a:bout 

384 MTr.J ana a:·second 330-k\V''line (Kar'iba-Kitwe) will be nec-essary. 

The cost of this secondline 'is estimated at £5• 5 milliorL 
: -~ . 
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9. RHODESIA 

I. Primar;z Ehergy Raso'Ul'•e's ( 3) 

(1) Hydropower 

1.; 

The hydro-potential of Rhodesia is oonsiderable, particularly-on 

that section of the Zambezi river which forms the border Yetween Zambia 

and Rhodesia. The:re are no data available about estimates of Rhodesia's 

hydro-potentiaL For. i;he total of the former Federation of Rhodesia 

and Nyasaland the hydro-potential was estimated at 36 TWb.. 

( 2) .gydrocarb('ms 

Rhodesia has no known hydrocarbon resources •or are any likely to 

be discovered. 

(3) c.~ 

Rhodesia is relatively rich in coal of good quality, which is 

exploited on a large scale at Wankie. 

In the Wankie field there are three seams of coal, of which only 

the lowest is mined. This yields a .bituminous coal of excellent quality, 

much of it with coking properties. In thickness it rang~s from 4 to 12m, 

and reserves are reported to be ,of the order of ,000 million metric tons. 

Coal oecurs elsewhere in Rhodesia, principally along the Zambezi 

river, but its quality is inferior to that of Wankie and it is not mined 
.. 

on a large scale. Total reserves of coal in Rhodesia are reported to 

be in excess of 10,000 million metric tons. 

The following information on coal deposits is taken from d•o. ( 9). 

It is somewhat different from the data given above. 



E/CN ,14/JNR/104 
Page 89 

Coalfield Type of coal 
, ___ :r' 

--)Ash 
content 
in % -'-' 

CalcrificJ 
value 
cal/g 

_ . . Reserves 
ii1. million tens 

Proved Probable 

Wankie Coking,- 11.0 : ·~-- .. -- 7 '400, 824 300 
Wankie 

En tuba 

Ehtuba c 

Lulimbi' 

Lulimbi 

Bubye 

G~gwe 

Lubu-Sebwngtr 

Makushwe 

Malilongwe 

Non-cokin(g, ; 25 .o 
Coking--··--·· ---T2·.--s··---------

Non-coking 30.0 
Coking 12.8 

Non-coking '- 18.6 

Coking 12.0 

Non-coking 32.0 
--·-·-. ----------

Non-cQkfug 23.2 

Non-coking 34·8 
Non-coking 34-3 

(4) Non-conventional sources _of energy 

• • J '.- ~ 

-~- J .• ; 

. . ., ' i ~ r" 

266 112 ----·-ar·------ ------ ---
72 
20 

54 
20 

45 
90 

4,733. 
264 

- ' 
·-- J 

6,456 412 
6,868 

Radio-active minerals: These are known to occur in several areas 

but no economically exploitable deposits· have yet been-- found. Geological 

conditions are favourable for their occurr-ex1oe. ' 

. _· :.c·. 
II. Production, Trade and Consumption of-Primary Energy (4, 6, 6a) 

(1) Production~ Coal and hydropower 

(a) Tn na turaJ. units g 

1959 
1960 
1961 
1962 
1963 

Coal 
( 1,000 tons) 

4,143 
3,923 
3,387 
3,115 
3,021 

Hydruelectric 
power (GWh) 

0.5 
1,046·5 
2,205·7 
2,736-3 
3,142.0 



.. , .. ., ~-..:· ,,. 2: 

" .. , C.onver.Sion factors: 1 ton of coal = 1 tee ... -~.-----···~.-----"" ·~- -···- .. "' . ·"-~-~ ·- ;~; 

I) .-. 1 GWli = 500 tee 
• -·· N -~- ""'-"-··•~ _.,_, •-··-·<"•••" -·---···•••• 0 ·-···--··-·--·~ ... ,._. -~·- 0 

~,. 

Coal 

1959 4,143 

1960 3,923 

1961 3,387 

1962 ~ ,.. 3,115 j~ 

1963 3,021 

Hydroelectric 
power 

· (roundedf 

523 

1,103 
;::1 ~ ~·_; 1,368 
. . ,: ( 1,571 ; .1: ('; -~ ,._() 

Total , 

4,143 

4,446 

4,490 

4,483 

4,592' . 

(2) Trade~ 

faT Coal~ A large part of production is exported to Zambia and 
-~ ,!_ 

- ·--- ~ery small quanti ties outside of the former Federation ( 6) ~ 

1959 170,000 tee 

1960 190,000 tee 

1961 280,000 tee Export outside 
Feg.~rg,tion 

1962 l8o,oao·tce .. 

1963 230,000 tee 

D$-ta' about'exi)orts to Zambia are lackihg. Irl 1962, they are 

reported to have'~beeri 1,6oo;6oo tons. 

In 1962, _j;he ~ptal..exports :were.estizp.ated at 1,7~,000; tee •. 
·--:.-.. ·-·--·-.:·';~~·., .. :·-~-- .. :~.::..: .. _. _·_,-__ .::_::,:.:.. ______ ,.:_ ::·· . . ·. 

••(: . . 

. _._..,~ ... --·--"""'"--""~-~ ______ ,.... _____ ..... _____ ,. __ .._ 

' 

; __ ' 



(b) H,ydroenerg;y g 

. 195£1 ... 

1969 

-~9.6~. 

1962 

1963 

Exports to 
Zamb;i.$l..· · ~ ... -.... ~ ... . .. .. :rn·· ·crw1:i - . -

0 .. 5' 

801.6 

1;124.4 

1,296.0 

l ,565 ·9 

Imports from 
Mozambique 

ih Gwh 

'61.5 

71.2 

71.1 

80.7 

87.6 

GVlh 

61.0 

730.4 

1,053·3 
. l, 215.} 

1,478.3 

(p) Liguid fuels~ No .data avai1abl~"---· ·.d _ . 

( 3) ConsumJ?tion~ ·. 
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.. 

axJ2orts 

1;600 tee 
(rounded) 

30 

365 

527 
608 

.-, ·f. 

7.39 

Because.-o;f. data-for tra-de are lacking, 

cannot be set up. 

$;1?:Ifiina:ty for consumption 

Electri.c :Eherg;y;<(4, 8) 

(l) d. Ex,is.til:l.g....;J;:ower. plants:. . 

(a) ·Instal1ed:capacity of all producers (in rJIW) 
' ~ . ,, : 

. ' 
Kariba Other producers Total HE TE 

Decelll:PE1:r .. l959 lOD ... O ... 509·4 609•4' '" -.-.. ' ...... ---. .. -

II 1960 300.0 501.4 801.4 

" 1961 562.5 
... 

501.4 1,063.9 

" 1962 675.0 473-9 1,148.9 
II 1963 705.0 483.4 1,188.4 
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Thermal power plants consist mainly of steam po~er- plmris and of 

only .t.wo .. .S.Tllall .. di.esel-po~. -plan.ts--('!)Gsi-tien- irr-·1960-}~·· · · 

Dies.el power plants 

153.0 M:W 
-·-~·~-~ . .- . - ···-··--- . ······--·-··.....-.---·- .. 

2. ]ulawayo 

Umniati 

Shabani 

Wankie 

6. Umtali 

1. Gwanda 

SE Total~ 

148.5 MW 

120.0 MW 

30.0 MW ·,,·, . 

18.5 MW 

16.5 MW 

12.5 M'lof 

499.0 MW 

1. Komativi ........ ~ .. -·--·--.--~" -·· . . "'" .., .. --.."" ~ ........ - . 

2. Chipinga 

DE total 

. ;Jn 1960 was~ · 

(b) Production, net export and consumption (in G·tiJb.:)!:d:. · 

Production 

Centr. African 
Power CC'I'~P~··=---

Other 

Inter- producers 
connected HE 

TE TE 

Total 
Net 

J.!ixpo:tt 

Consump­

.t:.ion . 

1959 0.5 

1960 448.1 1,046.5 

' l,53Q.2 

893.1 

278•4 

l21.6 

1,530.} 

2,387. 7 

-61.;9 Li:l,591. 71 ·' 
730.4 1,657.3 

1961-~----·2-97 .4 2,205 •T·· 

1962 131.8 2;736.3 

19 6 3 -.105-·4·· .. '--·:3;--3:42 .o ··- .. 1.8 

·2·;781~'5 . T,05J~T ·-T~72B. 
2,989.7.icC.1,215•3 1,774.4 

3; 369 ~ 2 1 ,-zns·:3 T;13;tcf.9 

The average rate of growth of consumption in the period 1959-1963 

was 4·4 per cent. ., 
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(c) Breakdown of consumption (in GWh) 

Agriculture, forestry 61..5 69.1 69.4 ·-- ... .J6.8. 81..5 

. .Min:rt!t ~~~--=-~~=:~.:~~~::~--. --~-rfi~i : S90.~§ . 39.8·-t:--· 38 3. 9 389.2 
Many6ct.Uiing:miuirtr1~s '··432.0 4~{6 442.7 455.8 528.2 

' • • • ."'!_ ,. 

-----~::i!ii~fr~~-~?~~~~----- ~- >~:;-::-- :::~ -::~:~ :~::~--' ~:::~ 
Sales tot~{ · -~'.4:!2·7 1,513.7 1,562.0 1,600.9 :~;J09.0 

.i... w. 

'•13:9'-.0. 14).6 

8.85 8.65 

(d) Transmission and.4istribution 

ir~:-5 

9· 75 

181.9 

9.65 

The circuit lengths of 'the high-voltage overhead .transmission lines 
. • ;,! 

are, according' to information of different yea.rs~ . 
n 

' 

-330 KV 1
1
r03o k¥! ( .information of the y:l?).ar ·1964 - Doc. 7) 

·'··; \ '·:~ 

-110 kV 5 km II " tl· ~· . 1961 - tl 8 

88 kV 11

925 
kfu·~ .. II II 

.. 
1961 II 8 " II -

. --~· ~-_,-.. ~·---
- 66 kV 190 ~ " II tl !I ·1961 - tl 8 

' - 33 kV 1,580 km It " II H 1961 - It 8 . , . 

3·,730 km 
. . _-, ~ J~ 

''.It';. 

Medium-vo1 tage d:is·ttibutiori'~feed~s,' fu ir96o'· ( 8) ~ 
11 kV 1,194 km .J ...... --
3.) kV 23 km ) . Total~ 
others 216 km · ') · 

1,433 km 

In 1960, the length of the low-voltage distribution networks was 

about 4,800 km (8). 
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........... ,... .. ,..., ..... ~ ... --... --·~ 

-····· ·· · -·--~--,,~<er,·~·-!arirf§:.~r~·--·r;i9..62·;·~4;.·.;~ci:;~·~-;~:::···;~~~~::.~t.§g:l-!f.s_:tO-.. --

-- ..... ~ :.~ ... ~·-····· ...... ·:the~"f3cmtrtrnrJU16n'esia E1 ect"ffcity~.S~~~ ly C~i ss iqn, Jli ~l;',e. ; a.s ... 
. ),~f /'.~.~~ ·::· c. ~ -•• : ' ••• t .. ',; .~ .. ··-··.¥- •h ···.~;,_-4 

· .\follows~:·\ ~ '' 

.... , ·,- Y' :' 

J.- ~ ! ··-

. :- . ;_,~ ;:: {:·, 
'· Hegion 
\''_c)·'" .:\ }. 'I 

_Co.p.sump- .. _price 
'· ~ (tion °' 'Fence 

EffeQ'b-t¥e.'·on 'a:n'Y' l:trbw~h 
of either demand 9.li'c· o.:l)¥1-
sumption over basic 

--~i:· .. .:--< ... l ...... ~~ ....... :.,.:.:..:~,.,.~ ..... -~ ... .,... L :r <:.t :J ::·-. f;. ..... \~ ( 

. , C~tral.. 99~4-~t[ ·533t::_~~~:~!i;jl. ~ *' 1· Os. Od. pe:r:- kW 

··:-~·::·_tf~s-~ern'":"··:;·~.--·.~~~ '1)--··:·~~·~: .. ·;-83 '.r ·;· .lda . .-n and 0 ~~rid. pef\i.kWh 
,_..,__.... .................. -_-..,..~·--·"·"' ..... ,,._,:···.·"" .... .-.-~ .. ~-~-· ... -· ..... ~-- __ .. _ . _, . .t!:;t'·: ·:> (, :'i<~--J: -.i' _•:;_,~': ;,3 -·:-:.(:} ;·; •. ,•, 

. -., . :. (). ~ ( • 1 .I' •• 

.......... " ..... ..-.. " ..... 

,.~ , . ~-;~.-:~.:'.:: .. _ . ·"t<-·~ ··~£"" ,\' ~J/).t.~t~ r,, _ _.;_, 

In ·1962, the average p_rices inn,p~ce per -~~iR1l'~•~i:f(ferert~i':-a:f~ss~~~ 
; __ '\'. :_ • }~,; ~ ... ~ .. ~:_' ':• _\,.,"-1. '·· ___ .. ,.,....,..,,._,.....,,._.,,_,,,,•,•oft.~~~---........,.._...,,...... •. ~_..., ........ ,w-•l"'l'-

••••.:?E .. E?.!l~~l_~.§.._:W~,e..;--~,,. · -~---

Mining 

Industry 
:., 1 ::-;~,-· :c-1 .;::· ;,r>+:~v<:J 

·· · 1vrunic~pal~ ties 

I! 

ll 

' . ""1: :-: "4 \, ~j· 
Farming 

.. D6me_stl!cr '' v. 

·Coinrriercfal 

",) i.i-: 

II 

·Rote]s, ''Institutions ) 
and.:PiUblic li~hting ' ....... _:_ ,_ ..... 

~,152 
·'.r r-: ;. ) -~~r/ · >l' C.l r .. : 
····2,168 ~\. " 

" 

2' 6~t~ n 
!! 

1' 779.; ::.J r u 
·~ .... 

ll 

The price quoted above include !he, fi:X;ed ch~~f~s. for J?9~~r:·.; ~,.( 

(f) 

(2) 

~ . 

Power production costs 

Futur.e deVeloJ?melit ~ 

No information available. 
' ) ) . • i~ .i~ ... " 

No .data. availabl£~ .• •· 
. ( 

i '. j 
·.r 



DOCUMEN.TS USED 

E/CN .14/INR/104 
Page. 9.5\ . . ::.~'--; 

1. African Electric Power Meeting, Addis Ababa, October 1963, 
EjCN .14/EP/3/ Part I. 

2' Ibid. , Part II. 

3.. Ibid., Add.lo'" 

4 •. Monph1y Digest of Statistics, Salisbury, December ·1964~ 

El.e-otl'ici ty: .SJJ.PPliY Commission, Annual Report and .Accounts :e.r "'' 1 

.·12§~, sou.thf:3,X:~. Rhod~s~a. · :, · · 

6. Unit<ed NatiQr!.s~ WQr.ld _Eherg;y: SupJ;lies, .19:59-1962, New Yorki J:964i; No.7. 
I ,., .<.,_, • • -• 

6a. II .. " , ' ., ";n 
~ '·' " 1960-1963, It II 

Report ~f the trN/ECA/FAO Economic Surve¥ Mission on the Economic 
Development o.f' Zambia, +'!dOlt:L 1964.. ·· · ·· 

B. 
0);-: j 

Federation Rhodesia and Nyasaland~ Fourth report of the Under-
Secreta.~y f.or Power covering the period 1959•1960, Salis"l:>ury.l961. 

Development: of the Steel Industry in East 

W.S. Atkins & Partners, Preprint, 1965 ;· 

Abbreviations .a.nd .symbols .used.: 

MW' - Megawatt = ,ooer•kW 
Gwh GigawatthoU:t :=:: 1:~000,000. kWh 
TWh T~rawatthbu.r =:' l,ooo--GWh 
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10. MALAGASY REP"l1BliiC ,(MADAGASCAR) 

1. Primary Energy Resources ' . > :;.., 

( 1) Hydxopow~~ 

According to Parker (World Power Conference Survey of Energy 

Resources, 19~2), the.l:ly9-r()electric potential of Madagascaf- is vffi?:t: 

large~ a theoreti-cal p~tenti~i of 0-<j~~ 16~:1\WlJ;:p1 .. :a.-'-could.iP~ ~fer)ried • 
. ,\- lj J _:" ~-0 ' •' .. . --- ....... · .... . :. __ ,_;;: ·:.'. 

At presen·rawtat· ·ins·t·a1-la!t:ibn.o:t:~~ome,28 :(VJW,.is producing about 74 

GWh p.a. from nine stations. Further projeot~ h"ave been investiga-t-ed 

at twenty .... ,;o1li' -~ites invol,;ing.~.iJ>.Q§~lible ultimate installation of 
"-"·--~... . ---~ .: __ ~,-. - . .• . 

more than 2,500'·MW vlith-an· annual .. product:i,on of about 17 TWh. 

The2:~taL~xplQ~tab:J.e potel)~~ial is estiJn~ted at 114 TWh. Gross 

theoretical capacity is c·~-i~~i~t-~d.-'t~ fol}ic()~~+. . ---------·- .·. ,, • I 

') .t . (~_- . ~~}~·2 .. '~~~.:; 
- F.or. arithmetical mean f'low '· c:. c•." 80,000 MW - .. . . . :. - ~ 

- Fqr 50 % probability f'lo; c( Q"So) 
. . .. ·--

• . <r!. i -.- -~ , 
49,000 MW .,,,. 

- ·F~r~~%-'-p:robabilit-y nolL...(g:...95) 14,300 MW 

(2) 
• -- 0 •• -

flydrocarb<?~ 

(a) PetroleU.lJ:l_§;nd gas: The western part ,of Madag_a;sc~ is under­

lain by two cedimentary basins separated by. a·b'~~-~ni~iit ridge 

in the neighbourhood of Bem()langa. The riorthetn ·basill , .. which 

is smaller, is known as the Majunga, and the soutb.ern one:as 

the Morondava basin. 

Petroleum exploration in Mad:agaa<(a+ c.omm.enced in the early 

years of this century with anr im.restigation of. the extensive 
. - - . _; . . . ~ , ' 

tar sands which outcrop in the neighbo~hood of Bemolanga 
· · ,. · _ ... ) ·.i~ ~;-:r. . . 

and Morafenobe. 

In 1945, explorati)n for petroleum, using modern geological 

and geophysical t~chniques, commenced in the Morondava basin, 

followed by the rttilling of a number of deep exploration 

wells. It was f•nmd that geological conditions in the sub­

surface were com~~ex, and although a thick sedimentary section 
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··w;;;_~ present r.:.angmg in age f:rom Permian td red~~:_;.£;· much ef 
! . '• ' !' r- . t ." . . ~;:, >__~_:·} _:, ·~- {' ( . .:C ~--i.· . . • · 

·it of marine origin; "it wa-s decided that the possibility of 

~--·finding. economically exploitable deposits of oil or gas was 

slight. 

J!',o,Ll._ow:ing }lf~!l .,d,~i~iOJ1,~ ~~lora tion wa~. commenced in the 
... ~ ": "': . ' ... ' -.. ~ '-··. ·' 

Majunga bas,in t ,V,V::h,icl;l, ng.d .. h~;etofore b~e:tl -()Ons,icl~red less -. . ' ' . . ' -·· .... ·-·· . 

;.Promis:i,n~ peoause _of .. the r:;P,resence in the. sedimen,t~ry section 

int.e:rcalations .. of volcanJ.c, rocks., ,;;;_::. 

'The SPN carried oufg 
. ; .~' ' + r, . ::~' 

detaile.<t geq;Logical surveys,.direc~ed at a st,~ of varia-
;_ . ___ >• -' ,.-~ -4 .,, . ' 

tion, in, :~P..e P.:ro.perties of rocks a.n4 the thiq.k:rf,~s of 
_,j ~: > ..... '·;l .. 

seft~f~ftl:: .~argE3;-S~.{i.le terrestrial and f,luvio .... mar-O:Pe seismic 

reflection operations; 

;fiJ:J.ral~Y. two test drillings to study. two marginal problems, 
. ' .:_ ).~-~ '.f .t <~ -.. J__ .:·. • ! 

th.~. r.f;~~l!t.s"of which were impori:;?nt for the continuation 

<:lf.".?:X:,PJ?:r;~.t:i,on. 

Final•l-y ,.·r·'aftfez'· three years of exp1tlrat:Lon, the SPM defined 

a zone-- of,", :j.nt.erest in the central part of the Majunga basin. 

During subsequent operations; work will'be concentrated on 

this area to find the areas of subsidence and sedimentation 

fringing the. continent. 

Despite the lack of success a-ttending the corisider<'ble effort 

and money so far expended· on petroleum explorat-ion'' in 

Madagascar; the p!''esel'lce of enormous quanti ties of l;l,ydro­

carbons in the tar-sands of Bemolanga-Morafenobe indicates 

,.tllE~.t petroleum has ,Pe6ll formed and accUI)lul~;t;ed qn. a very 
\) ';· , . 

. larg~ sc.ale at some,.,peri?~: during. ~he geological b~story of 

~h~,i1:1land. This be,;in~ f;l9, there alway~ r.;,elfla~s a possibi­

lity that furtb,~lf ~-X;plo.:ra:!;~q:q.ma;y discover;, petr9l~um in 

economically exp:J.:o~ table ql.l<m tities. 
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(b) 

• 

Tar-sands: These outcrop irregularly at the surface over an area 

of s,o.rne,_ J,jOQ 'km2 between la il:tude 19<:56 1 ani·2f0 _)0' in the 

gen~ral reg.iqn of. Bem6langa...:Morrafertobe fu. the we~t:_central 
" ·.'. :; . 

part of,,Madas'?;scar. The d!egree cf itnpr~~~tion o'f' the sands 
. : . - . . . 

with tar varies locally but averages about 3-4 per cent over 

the area as a whole. Th~,. s~ds J;b~mselves .form the basal 

. un:ft of the Isalo~- ~er:i,e~,.~d O'lre some, 200m~ thick, resting 
. . :"': ·.:,. \ .: ·- ..... 

directly on crystallip~ basement. The tar ,i•ts-elf is black, . ;r .... ,. .·. , __ _ 

very' viscous, and ,appar:~n~ly homogeneous ~thra'lighout its 

thickness. The richest impregnation is only g;f the order of 
. ,... • ' !, . ~ : 

8 per cent by weight, as compared with 14.7 per cent in the 

case of the Athabas()a tar, sands: in western Canada; this latter 

is· t:h'~-· only occu::;ren9~ of. this type, which it is proposed to 

~pl~'it for' its petroleum content, on an economic l:asis, at 

the present time. The tar yield_s ,t;he ;f.a-llOwmg constituents 
·. ' . ,·r·· . . .- • . 

upon distillation: 

Naphta 

Kerosene 

Light fuel oil 

Heavy fuel oil 

Coke' 

Gas artd losses 

1·2 

25-1: 

24• 
2],..1 

~ - :. :; 

_7.8 

4·5 

per. cent: 

per- cent 

pert. eent· 

I?er cent 

per cent .. 

:IJer cent 

The sulphur content of the .cr-ude tar is 0.65 'per cent, which 

is relatively low for this type of: _:material. rrJ:fe·, d~'stilla­

tion analysis of the tar indicates that it would be an 

economically desirable product if it could be extracted from 
j 

the sands at a low enough cost~ so far no method of doing 

·this has been discovered. 
"1 ~. 

Total reserves of tar in I>.laoe in the sands appear to be 

of the 'order of 1,000 mill.:i,on Il!:etrict -tons or :more, of which 

25 million metric tons ha~e b,Fl~n .Jlroved by looa-iL±~:ed dXilling. 
• -· , I. -' . ' 

. . . 

It is estimated that about_ lOP wi)ll:ion metric tons could be 

exploited from the surface .;bY opf'ln'7':"cut mining. 
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Oil sh,alts ~ Oil ~ha~e~ occur in two or three localities in 
••••••• -··- .... --.. • ". . ~.J~- " :: ... -·- .:. • • ,-. 

the central part of.Madagascar ~ where they were deposited·· · 

ill ancient lakes resui ting from volcarl"ic action. The beds· · 

are more of less horizontal but are g~~rally .rather thin 

arid reserves are comparatively limited• · ·' 

Near Samba.ina, ·.located .about 100 km south-west of Antananarivo 

on the Antanan~ti~Antsi:r--ab.E:~ rail:way, .. ~Eli-:two d~its 

.. of oil shal·es ~ one a~·Mandroschasina,pontain;s aqout 500,000 

·tons of shale; the other, at Antanif9tsy o.ontains altout 26 

million tons•· Thee yield of oil from the .first. deposit was 

relatively low, most of the hydrQ9arbonsbeing semi-solid; 

the An tanifot13y d(3pOsi t gave a b~t:ter oil yield with about 
- -· . 1: ',: +: 

35 per C!'lJ:lt of volatile 1Datter, of which .40 per f"-ent was 

. liquid hydJ::'ocarbons. 

Distillation of the bi;tuminous ... s.chi.s;t~, gave the following 

·· <composition (in per-c:enta:~ee) of th,e -r'Uf'!,-:of-the-mine product~ 

··r !-~ . 

(i)) 

(a) 
... ,,..,_. 

Strktcin No. ·wkter Oil -~ ·semi•oke 

III 60.9'6 4·~ 4.6 30.1 
~ . · ... '.- . " 

IV 42·7 5.2 ?.2 45.8 

Solid fuels 

~~ .. Qr;:ly one. odcilrrence ·of' coal is known iii Madagascar, 

at Sakoa near Tulea:t irt the. e.:lttreme south of the ·• island • 

·The coal is of Gonswana age arid type, similar·to'that of 

aouthernr Aftica but of a 16wef. grade. · Total reserves are 

reported to be'o¥ the order 'of 1,000 million m~·tric tons. 

Measured reservefi·'are lOO.million tons. 

In the area that has been investigated in detaii, there are 

five' beds of coat, three of them of workabl• _·tlii-oknes$: 
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, ... · ,, ,: . . 
Bed No. Thickness Ash content Volafi"le matter 

III .1.2 ... 1.8 m . 3? % 24 % .. 

IV 3·5 7·0 m ... 17. % 26 % 
v s.o 9~0 m. 22 % 31 % 

r· The o6al'· is' composed af an .. ; intirnata miXtUre of vegetable 

'"c ~ 'ahd' ·mirier aT· ma'iiter, >w± th' cialcared"us· ·granul'es· arid calc± te 

v&ina;:washllig does little improv-e~ its calorific value • 

. '·"The ~alor'ific value of. rtin-bf .... niine coal from the No. IV seam 

is 6,509: cal6:Hes/gramrne; ·and after screeriing and washing 

··6;900 ealoriesfgrammes. 

P~~v~n e~i~itabl~ .. reserves of coal iri this area, down to 

td.epth ~f 4oc{~.; are of the order of 50.:...66 milli~m tons 

of bituminous hard coal, having 25 per cent voiatiie matter' 

17 per ceht,ash, ·0.5-1 per cent sti1phUr,''arid:a calorific 

vlihi-e'bf 6~,500..;;6j900 ·calories :iYer·~gramme. :It is· stated to 

. ~ .. !L . ..::~:e good ;for ind1£1!3trial :furlf!=!-Ces an9-. ~~~~+~P~t;_ and for thermal 

, electric± ty gen~rating plants, but unsuitable for ships and .. . . 
··locomotives. It is not reported to have coking properties • 

. ' 

(b} Lignit.e,; A .small depo?it of lignite occurs at Antanifotsy 

in association with the oil shales. Reserves are stated 

to be of the order of 32 million tons. 
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'·-Tb!eri:F ar·e five strata, 'whose total average~h±ckrress is 1.50m. 

Run;;.;.c)f:1;.'the:.;.mine crude lignites of stratfun II±have the 

.· .. " · folldwiiig.:.:compositiorl (in 'per6entag~s) ~' 
,-_.""1•':" 

··_Humidity 
:; ,::; .'"J -

·- Combin~d water 

Ash 

47-9 

5-l 

15.8 

Fixed carbon 

Tar 

Gas 

The mean calorific valu~:,of' the dry lignite is :3,.500 cal./ 

~ramme. ,The .lignite ()Onsi:sts:·Jof .combu.stible:-:matter closely 

mix;ed .with m:4;:ter.a]; par:i{ia,.1ea and cannot be enriched. 

'" '(4). Noh:.O.o'onV'~htidnal s61lrces 8:t·en'ergy 

(a) Radio-active minerals: Ma~a~ascar has numerous. deposits ef 

radio-active minerals of various kinds and appears to have 

a bun dan t resouroeSi of m9-st of the mine:r.als neoessari__ for the 
' • : *-•• " • ••- ~-· ~~-...-r.--• --- --- ~ "'- ·-~ -··- •--- - --·- --

production of metals needed for obtaining atpmiq, ep.er:gy. At 
: __ , -~- •J :.__ ' ___ . '_; - _, : .;, 

·~ .,, ~-----...--·•.--·----

present, uranothorianite is mined at a rate of 440-550 tons 

p~·a:.· fbri export ·t-6 F:rakc~·;· "Estim8.tes of th·e:-~gw-b reserves 

are: 

tir'~1lum oxide -, libbut l 000 tons 
~ .. _. -· .. ···----·---· ··-·"" -· .... -.. . . ........ ---·· .. ·-----'- .... . .. . 

,; . Tp.or.;i.unr, ox,i_de about -2 ,000 tons 

In the period 1959-1964, production was as follows: 
~ 

1959 

1969 

1961 

1962 

. . lf)-6-}---· 

1964 

536,679 tons 

510,20 3 tons 

416,588 tons 

534,579 tons 

·48e,-65t--ton s- -~-"- ··---- ---- · 

560,125 tons . 
t 

.At that yearly production, the known reserves of the urantho­

rianite will be exhaustedby 1968. 
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(b) Geothermal~ Numerous hot· springs are known in;.' Madagascar; 
\ ' 

volcanic rocks of the Neogene and Quate~nar:y ages are common, 

and there is considerable deep-seai;.ed fa'l.ltihg. Given these 
··-,•''.- ·. 

conditions, it is probable that a definite programme of 

exploration· for geothermaf depoai ts would succeed in finding 

them. 

(c) Windg The mountainous south-eastern coastline of Madagascar 

lies in the zone of the south-east trade-'-winds, and runs 

. , 

. -· ,,· 

. ~~pproximately at right angles to them. Tliese winds are of 

moderate. atrength p.nd blo-w froni tlie rsame ;di;e'ction throughout 

the year. The combination of :t;,opograpl~y. and ·wind conditions 
- ' . -~~..:.-.. - .. --~~-·: ::.,~:._ _ _;:,:_,;.:...:.:+---..:: __ ~-------· --·-----· 

should be favo~able. for the development .of wind:-power on a 

large-'-scale, if this shbuld ·ev~·i o:e'ne.:.ce'"s~-ar~ or desirable. 

II. Production'· Tra;;W ,and Consumption ·of Primary :Ehergy ( 1, 2, 5, 8) 

r; 

--·--·- ... --~··---~ . 

Only hydioenergy and small amounts of coal ar,e :pxoduoed 
··: . -~ 

Hydropower Coal Total 

GWH 1,000 tee (rounded) 

1959 53 26 I"" 26 
1960 61 31 31 

1961 60 33 2 35 
1962 70 35 ·2 * 37 * 
1963 . .74 37 2 39 

* Estimatien. 

The conversion coeffio~ent taken is 1 kWh = 0.5 kg coal equi­

valent6 
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1959 

1960 

1961 

1962 

1963 

( 3) 

195.9.. 

1960 

1961 

1962 

1963 
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Trade of solid and liguid fuel in 1,000 -tee {rounded}· 
.,. , ~ ---~· .. _L.L . 

" Import B'l:1,11kers 

,. 

190 10 

200 10 

180 10 

200 10 

210 10 

----· ... ····- --~-- _, ~ .. _,, -~ -··· -- ..... 

Consumption in 1,000 tee (r•unded) -----· ..... 

Productictn 

--180----·-·-·········· 

190 .·. 

170 

190 

200 

Net import 

180 

190 

170 

190 

266 

... 20-6 

221 

·205 

227 * 
239 

* Estimation. 

\.:.; 

Breakdown of energy consumption according to the var:~?..~I:L _ _!!i.?ds of 

wergy (in 1,000 toe, rounded) : 
.... ---~~ .... ...._ ....... -----······-~*'"._....._ .......... ----------........ --·-· ... ""'~"'--······ .. ,, ...... ---~ "'"·----- .... --·---·-······----.. ---·-· 

--~---------··--···-"'"""~···-···~---""· 

1959 
1960. •.. 

1961' ·. 

1962· 

1963'. 

* Estimation. 

.. .. 

SQ::Iid.:fuels 

20 

2 

12 * 

12 

Litiuid fuels 

.17.0, 
'170: .. 

., .. -:po , 

Hydfopcwer 

. . . 3~" 
.:..~ . 

37 

~. ' 

206·.· 

'. 221 

205 

227. * 
239 

.- .· .. 
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... 3.8-. .kg .. co.al equival-ent-

r ; , 40 II II " 
M·~• 

••m '"''••-• .... ·-~--~·--•••·-...,.....··-·-• •< • "'~ • •• -..-+• 0 --.-- •• ,...~ -~ • 

1961 
"1962 

1963 

III. Elec,trlc Ehergy ( 2, 4, 5, 6, 7) 

37 II II 

39 
40 

II 

II 

11 

n 

pjl.} __ Existing power pla.nt.s: ·----------~------

(a) Installed capacities~ . ····:; 

" 
" 
II 

----------------------------------_______________ -.. ---===~--~---~--"""--'""--""'--·""'--...,.,..,.,.,.....,._..,.,._ -- ...... 
-----------··-·p·----------· .. ·-------- IP~t~ii~ci power i,n :-196) .. Production in GWh 

Pow ~:;:~~~~Jon s _ -·----- __ :_ ... .::_~-~ · · · ·· · · --~- __ ....... ···----~ ----- ·-·-···· 
kVA 

Hydro 34,712 
Diesel, public 23,1:82 

Diesel, private 30,760 
' 

Tctal <. 88,654 

* Estimated. 

Hydropower p:lan.ts ~ 

Location __ _ 

lVIandraka 
Antelomita I 
Antelomita II 
Volobe 
Ambohimanga 
Man an dray 
Ifahidaky 
Ambodiriana· 
Fitososona 
Beantsy 

River ) . '"-·· -. 

Mandraka 
Ikopa 
Ikopa 
Ivondro 
Manandona 
Man an dray 

? 
Iefitra· 
Andranobe 
Fiheranana 

kW 1962 1963 
-\ c 

27,769- 75·5 74 
18,560 13·5 18 

24, 608* ]2.0 33 
.. 
r 

70,931* 121.0 125 
'. _______ ._ """----·-~ " , .. ~·«• ~-~*'··- ---··· -

_ -----·--··· _ _ ...... --·- ... .Installed ... ---:Y-eali' ly- pr.o--­
Near the; town •:; 

. __ ., __ ,_.'" ___ ,_,,,_, -·. 

Antananasivo 
Antananasivo 
Antananasivo 
Tamatave 
Antsirabe 
Fianarantsoa 
Ambohimahasoa 

· -va. taman·ar;y 
Ankazobe 
Tulear 

:p.o:wer 
,. kif. 

11,000 
5,000 
s,ooo 
4,500 

,• 1' 620 
460 
160 

'" 80" 

50 
500 

ducibility 
. .. -·-------in- mm- ------

68.0 
33.0 
27.0 
35-0 
11.0 
1.5 
? 
'i 

".? 
3 

There are also some small private HE with a total installed power of 

about 300 kW .. 
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. -~--~- --~-- ............. ·---...... . .... ___ , __ ·r=:t=rw 

,· ., 
-~ .. , 

Q • .. : .. 

:-~ :.1 .: "•"'f./ ~ . 
unitt;(u·.:: 

.. ~---·--·--- -~--

-; .... :"_"·: 

.Antapapa.:;oivo, Manctro~eza· · ' 
. .. ' ..... .i. ,-, --~ . 

Tamatave. 

Majl..U?-ga . 

4· 

6· 

5· '. ~ 

------... ·~-----.... ~---~-~-.- ...... -·· ···-····· 
5 ,OOO·: 4,000. 

3,020 

3,435· 

2,400. 

2,150: ' 

. ·' 

•. - .. · .... -~t • .-~.- r. \o \ .. 

An ts.;:ira,be 
-_;.,.. ,•·' ... · .. 2,280 r·, ·3· ,.· 2 '840_. 

~-~eg<>-::;~~ar ~z, 

. - F.~i.S>.~~~~.::.?!__ .. ' 4 .. ( 1 ' 6 30 .. : ... 1 ' 30q 
.. -----·~--.. --•• - ..... - ..... - ......................... "l··-······ ............... 1,490. . .... 1 206 ... .. 

..) ·---........ ~t ............ _______ ........ .. . ... (..- ... -... .: .. i.s 
Nossi-Be · . . ' . ~-: .: --~ -~·-: . "'• 

.. ·5 .• 5.75. .. J . o.:. '':• --~~q ; 
Mo:t'ondava 

Fort Dauphin 

Manan·j;~·Y.: -.r·,>··' . .. '"'''-,. 

.Antalaha 

J\rq.b~t.qlampy 

4 395 

'•'! • 
!: ·. . . ~ . 

. '·' .•.. j : . • :(.'J,i, c,, :.~. ·.:~. •·:. 
Tulear ..-:.. :i. i. r --~. :· '"• .. ? . ; 

212 

)~,5.00 

-5>0. 

205 

415 

.310 

Ambositra 

:Faf~tlirigan~· · 
·:·Man~kai-a': .. ·• (: 

Ambatondrazaka 

Othe;r'~.;·;: :< c . .., ,; :· 1•• : .•. 

·: ...... 

. '.· _.: 

' . ·.:. : · .. ;~- .) .:: ~ .... 

._·, 

.. -, .. ,·· 
L -:· 

.t·.:.·~-.... :.··,:.:.:·.n: 3. 

3 
· . . :.: :;.: .. 

? 500 
,··. 

. .i· -'. ;' .. · : : .. ~ ,~; ' 
23,1ff2 
"'· .. ·. ;"· 

\:.·_: ~ . \ ~- ; 

330 

170 

1,200 

420 

160 

330 

220 

440 

18,560 

Details of the private ( industxial., iltt.m:i.ej,pa;I.) ~-i~sel power 

plants are not known. 
··. !' 
·~- ... ~ 

- !' _. -~ -·· 

'. i 

:·. ·. ;-. 
': .... ' : '~ -;- ' ~. ,_:· .... 

. -·~ ...... --. 

. .... ~ ·····- .... -....... ' . ~---
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(b) Production and· consumption :in -~cnih:.q·:=:.: .. ~ ... : ______ .::;.=...:._ .• ~· .h 

Year 

1959 
1960 

1961 

1962 

1963 

,···•·••••"---·-,--··-·--w••-·•••.._.__,-.,, '•••···--···-•• 
.: . . ~ ").J . !_r::: ~.-.:~ ·.": ::....~ ... · , .. "·": ~~ ...... "··~·- •.. 

·-----....-- - -- . ----- ~ --. ·-Diesel· 

. - ~ ~ . 

.,_.;·;· 

' .... 

'· 
,. 
'' 

Hydro 
--- ·-- .. -·- ·--..... --..·-·--·-· 

53 .. 2 
6L2 )I~• ::. • 

66-3 

75·5 
74~0 ~ l. 

public .. ·r·:~· 

17.6 

15 ·9 
15 ·5 . 

13 ~5 '~ 
18.0:. 

Diesel 
private 

....... ____ .., ___ .. ______________ _ 

not known 
.:...,~~._\ :':J :_~ -:. ".1.3 ', . 

30.2 

3L3 

32.0 

33-0 

Total 
rounded 

100.0 

107.3 
113.1 

121.0 
. . ..... . : ~ . ~ 

125.0 
;' ... L· ) ~. ' . ·.i' . • .. ' .. _:·:. 

Production figur'~•i in documents ( 7) and ( 8) differ slightly ifom' 
.... , " 

each other~ 

(o);\_Transmission ~nd distribution: 

6) kV transmission lll:e from HE Maridraka to Moramanga 

(40 1cm) and to Tanana~ive (50 km); ,;,_ 
. ·... • ~ .. :..! .r~· ,. " 

· 35 kV twcr::system tran'smission line from HE Anteloni ta to 

Tananarive, 2 x 25 = .to circuit km; 

• 35 kV as medium voltage for the feeders to the,E!l;l:Ps;tati.ons 
c 

in the suburbs of Tarl.anariva. The total 35 kV-fef1de:t' _.l,ength 

is about 34 km. <:"··· 

--· -· .... 
·--- ... Irr---the··~-ity- of An.:t@~'r!.?~ivo and in other locali ti!?s; ... the 

distribution feeders have ~-::rolt~g~··;f· 5 ·kv:-- --------
,. - ' . 

• .. · .• , '-' ~·r. 

The low-voltage distribution systems are changing over from 

· '127/2'2ci v tb :tioj 380 v.·. _, .. " ·.· .. 

(d) Tariffs in CFA or FMG per kWh 1/ 

At Antananarivo, the tariffs are as followsg 

1/ Since July 1963 the Fr. CFA has been replaced by the FMC 
(Franc Malagache) with the rate 1 Fr. CFA = l FMG. 



- Domestic lighting, up to 10 kWh/mO:nth 

- Domestip lighting, over 10 kWh/month 

- Other domestic use 

- Other domestic use, off-peak 

- Power low-voltage; 

EjCN.l4/:WR/104 
Page 107 ; 

1962 1963 

24,527 25,423 

27,294 29,167 
13~647 14,583 
10,918 11,667 

,. Y0arly fixed charge Per kWh 

,, 1962 196~ 

Up to 1 kW 1290.80 1379.56 
1 to 5 kW 1267.75 1354 ·92' 
; to ,10. kW :1244•70. 13)0.29 
10 to 1.5: ·.kW _ · 1221.65 1, 305 .. 65 

.. -·-· ·-. ···-·· -·· " 

. . . .. . . 

F:tx~d charges"f'.or metres (in Fr. CFA/ni<mth) g 

- One-phase 

" 

11 tl 

" tt ····-· .. 

" II 

5 amp.· 

10 amp. 

15 amp. 

20 amp. 

30 _al_!!;p• 

(e) Fuel costs:. 

.1962 1963 

-~I~.031 
'' '16';8'40 ' 

16;677 
16,5~1.3 

87.00 

101.43 

112•43 
1"23:35 ' . 

-130..48 

18,200 

17,996 
17 ;821 
17,646 

102.76 
I ' 

113.8i( 
i24·;a-4····· 
1:32;,d& . 

The prices bf diesel o'il depend very much on trans:port cost.s. 

They were in 1963: 
. ' 
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. : Antairap~­

TamC:tav~ 
Nossi':·<Be 

An tananari ~.-o 

.Moron<:l~va 

Fianarantsoa 

Majunga 

20.750 Fr FMG/litre 

14 ~246 F;t!'; II 

14.470 .F'r II 

18.850 Fr 

20.150 Fr · 

23.100 Fr 

16.113 Fr 

" 
II 

II 

" . ,. ······-···-- ______ .... __ ------"'·--~ ... .----·~-· ·-·-----~ --·--•<-·-· .. . 

Tulear . 2l:~43o ... n.c.:.~:-» .. --
... ~ P§l::t.gn Cl:r ~ g;_?-. .k§.. ____ (~.:.'::...:.. 20 ... 9-50 .Ji':F·.:.:... . ..:'c.....U ..... -------- -~...,,,.·--· ....... -·· ••·• 

{2) · Future d,ei~~lopmeq_t {7)' ~ 
-. ',; 

{a) .. ~'he total production. 9:t;: ;electricity should be increased:, · 

.. ~- ,_ accordi;n~ ,to the fi.ve7:y.ear pla~' 19.64/.1968, as fol:iows.z-.. ' :. ,' ... ·-~, . ~---··'"··--------~---- --·----~~ .. ----.. ---.. ----·-····~- --- -.. ~. -·-----... ~ .. "----------·-·"··-

1962 
T968' ___ _ 

1973 

Total 
production 

in GWh 

Rate of 
increase . , 

. % -

Production of h.ydroenergy 

7 r::; ·5 ................. 62 ... . .... . .. - ···~---...J-,1- ..... -

138 6J 

295 16 

(b) Breakdown of consumption in percentages~·· 

--· ...... ------· -..- ._,, •... ---·- '""'- --~ ·---~ --- -~- ---. 
-In-dustry 

Water pumping 

High volt~ge consumers 

Lo~i' ,;~ltiga consumers 

Losses 

1960 

35.0 

6.9 

T· 7 
37.0 

13-4 

100.0 

,. 

1~73 

41 .. 0 57 .o 
6 ·li'.~... .. -- ;.'~~.4. 7 

8.2. 

30.8: 

13.9 

100.0 

"·-. 

100.0 
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(c) Investments in two five;.;.;.year periods (in million FMG): 

~ Tt:·· ' : 

1964 - 1968' \ 1969 197 3 

A. Studies 200 

B. Productiqn 1200 

• 1. Larg;e power stations High Plateau 560 
"--· :.!~._;-~;~~.:...;.;.~=~~:.::~·.:;.:_ ... ;.·_, ... -~~ ~_:: __ .:,...;.· ___ ,, . 

2850 

200 2. Eq~ipment for 
• . :· ·~}- . _"j_f: • 

3. Small D~ and HE __ 450 659,: ·_ 

C. Transmission 
. L"~:-· --------·----·------------"---

·- 2100 

1. 90 kV-line Antsirabe-Antananarivo 500 

2. 150 kV line Fianarantsoa II 1500 
. --- :.:.:..: ___ -_ -.... :.: .. ..:-~;.. ___ ;:_' __ ~ . .:..: .... ·-- --

3· Distribution 1600 2000 

Total 

-· . -
.. ,-· 

I 

250 

~7.00 

~500 

.. 
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DOCUfiiENTS USED 
. . ' ' . ~' / ~- ~ ~ .... ,... .. -~·-.· --~ .. ---~-----·· ,, , .. ---·---... -··~· 

l. African Eletltric Power Meeting, Addis Ababa 
· •····· Ej CN-~·lzj:JP'/3· ~arr·I~ .... -· . ....... . .. ~--

J. 

4· 

5· 

6. 

1· 
.. ·. 8. 

Ditto, AdGt.l. 

Industries et travaux d 1outremer, January 1964, No. 122. 

United Nations, World Eherti;y 'Suppiie§f 1959-62, New Ytirk 1964, No.1. 

Rapport d 'une mission de l 1 .A:IEA''a ~adasasear, Viemfa 1§'62. · 

Plan guinguennal 19o4-l968, Tananarive 1964. 

Republiqti¥ ·Malagache, Situation E:donoufigue au debut de l96S . 

Abbreviations and symbols used 

... ~ .... 7 Jv!eg.aR.a.t.t ·"" .l.,OOD.-kW 

GWh - Gigawatthour = l,ooo,ooo kWh 

TWh - Terawatthour = 1,000 GWh ·-· __ ... 
·t;;·· .. ::··t~~-~ (~etri~-j·~·~f c·~;l-~~~l~al.n t 

HE - Hydroelectric power plant 

DE - Diesel electric power plant 

SPM - Societe Petroliere Malagache 
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II Production? Trade and Consumption of Primary Energy (1 2 2) 

(1) - Production: 

There are only ~1all amounts of hydro-energy produced on the 

isl.p.nd~ 

195~. 

1960 

1961 

1962 •• c 
1963 

Conversion ratio: l k1fu 

(2) - Trade : 

in 1000 tee (rounded)~ 

1959 

1960 .. 
1961 

1962 

1963 

0.5 kg 

~~E:::E!...: 

110 

90 

90 

130 

llO 

in G\l'h · 

(E::~~~::;~2-

30. 

30 

20 

50 

60 

in 100 tee 
lE::~~~::;~l __ 

15 

15 

10 

25 

30 

coal equivalent 

Bunkers !i:::!_~~E::E! -------
10 186 
20 70 

20 70 

20 ·no 
20 90 

l / ' - . -. -- -~- --· .... 

Quantities given under "Bunkers" Here supplied to foreign-bound ships 

and aircraft, irrespective of the flag of t4~t~vessel .or . .plane. 
11Bunkers 11 are not considered as "Export"'" nor as "CorlSumption" of the 

country Under consideration. 
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(3) - Consumption 

1959 

1960 

1961 
·--'·~·" ~-

T962-· 

1963 

in 1000 tee 

. . 

Breakdown of consumption 

in 1000 toe (rounded) ~ 

Solid 
fuels 

19:59 15 iJ 
1960 • o'. 

1.961 

1992 1oY 

1963 

(rounded) 
'. -" ~ . 

Production Total. 

15' 100 115 

15 10 85 

.1:0 JQ .. 80 
--·--··-.... ~·· 

25 llO 135 

30 -. 90.~. 120 

according to various forms of energy, 

Liquid Hydro energy Total 
fuels 

85 y 15 ll5 

70 15 85 

70 10 80 

100 25 135 

9~ 30 120 

y - Estimated as. the rounded figur~s in tlie doc. (l) and (2) are 
not always consistent. 

Conversion ratio for; solid fuels ~ 1.0 
liquid fuels~ 1.3 · 

that is to say-; 1 ton liquid fuf31 = 1.3 tee. 

- Consumption per capita; 

1959 185 
1960 127 
1961 -'· r> 129 
1962 192 
1963 171 

III. Electric Energy (1, 2 9 3, 4) 

(1) - In.stalled capaci t;z 

kg coal equivalent 
II " " 
II II II 

II II II 

II II II 

The only available information' is take~ from doc. ( 4), issued 

in 1963 when the International Bank made a loari of .:p 7 million to expand 

electric power facilities in Mauritius. 
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The beneficiary of the loan was the Central Electri:ci:ty, Board 

(C. E. B .• ), a semi-autonomous government corporation established in 1952 

to consolidate the various electricity undertakings on the island. 

Since 1956, CEB has been the sole public supplier of electricity on 

the island and now serves about half the population. 

CEB obtains mo Qf i t.s energy requirements from its own plants, 

which have combine~-.:~~-aci ty of ~9~1;.1,! 30, ()00 kT,_ __ o...f which about half 

is in hydxo plants. j.n~:the dry season, 

by purchases of power from private plants on sugar esta.tes... 

The loan helped to finance the construction of a 12,000 kH 

diesel pow~r station atPort.Louis, the capital city, and an expansion 

and improvements of the transmission and distribution systems. 

'l'he project increased the island's public supply by nearly a third, 

improving the efficiency of service in towns conneGted to the power 

network, anA extending service to some additional communities. It is 

expected that the·project will. meet the CEB power requirements until 

mid-1968. 

The new station is equipped with two diesel generating sets of 

6,000 kH each. The. plant site is large enough to. permit e~entual 

expansion of the station to 40,000 klk 

The •total cost of the project was' estimated at the equivalent of 
. . ···~. t. ' 

$ 8. 6 million, which gives a specific investment of ~ 715 per in.stalled 
: . ~ . 

kilowatt. 

The loan was given for a term of 20 years_ at .. ~n. annl:la!t:in'te~.g:t · ·. 

rate of 5.5 per cent, including the one per cent commission,allocated 

to the Bank's special reserve. 
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(2) - P~oduction ; 

There are only a few data available; 
,•i· 

in GUh (rounded) 

-----------:-:------~.~~----_.-'"":"'~ ...... ~-,._ ___________________________________ _ 
Production 

.. Public & industrial 
Total Hydro 

PUbliB only 
Total Hydro · 

Consump­
·tl.on 

---------------~~~-~--~~~~-~-~----------------------------------------

1959 150 3.0 55·:8' 30 150' 
. i'l 

1960 150 30, 54·6 30 150 

1961 160 20 6~. 2. 20 160' 

;1962 .. 170 50 77-2 50 170 

1963 .. 180 60 87-4 60 il80 
1:·:-,; 

. ' ,·:_ ' . 
------------------------------~----:-:----.'""'"!T~-:.---------~r---------;_.-------

DOCUMENTS USED 

l. 

2. 

U?rld,.~mergy supplies;· 1959 .:.. l962,UN, New York? 1964 

\!orld energy supplies, 1960-..;,; l'963,tnil", New York, 1965. 
·;: 

3. Colony of Mauritius~ G~uarterly digest of statistics, 1964. 

4- UN Press Services, Offj,c;e of ,PubliCS: Information, UN, New York: 

Press Release 'rn/1386, 23 September 1963. 

Abreviations and symoo,ls used 
. ."( 

Glib -'Gigawattthour =l,OOO,OOO k1Th. 

tee - tons (metric) coal equivalent. 
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I. Prilh'af.y~ Erirrgy_ Resources (3) 

(1) Hydro-12ower 

Rwa.nda has considerab,le hydro-power resources 'in relation to its 

needs for electricity. Hydroelectric stations have already been 

constructed at several ~ocations, but .it is repQrtoE}d t~~~~ ~~ere, $P:ill 

remains a considerable titfeiPloited potential, especially on the I:ii.ver 

Ruzizi between Lake Kivu and Lake Tanganyika. 

The largest part of thE? total difference in elevation between the 
,, I 

two lakes ( 689m) over a distance of some 30 klh dowl::lstream from Lake 

Kivu, lies on Rwandese territory .. ~e hy~liowe;r: potential of this.· 
'. ... ' ,, "' .. ·._;·, . . . .. - . 

part ·of the Ruzizi {s estimated to be some -2.6,tvll;l,, :but one half of,· . . · ... - , __ ···•_.;._: ·'" ---- . 
. ~·"-

this p'oterit'ial belongs to Rwanda as the Ruzizi fo;rnljs t.he frontier :vrith 

(2) Other £?rimary energ;r resouroee 
' •'-: . ...... ,, ,_ ·' .... -~---~-· , ... -~- ... ' 

(a) Hydrocarb~ns (3,8,9)~ Rwanda has no known p~troleum r.eso~rces, 
and in general the geology of the country is not favourable for their 

. .. . . 

occurrence. The waters at the bottom of Lake Kivu ly~ng between Rwanda 

and the Congo, which covers an area of approximately 2,300 $quare 

kilometres and is very deep, contain a considerable quantity of di.~.S.olved · 
' . . ·-· .. ·~ _, ·-··· -~ ~ 

gasee, including methane. Tests have been made to investigate the 

possibility of using this gaS. as a source of· energy. ResErJ:V:~e gf 

methane are r~ported. t.o :P~;- 57(, 000 mill ion m3 which is eqUj·~~lent to 

16 mill ion ~ons of coal.>. A 'pilot extraction sta t'ion 9f ~~thane from 

water has been set up at Gisenyi and the gas is employed ace:. f~~-~ Jor 
one of the boilers in the·. Br~lirwa brewery. 

(b) 

(c) 

Coal No coal is known Lto occur iri Rwanda. -
Thick layers of J~eat ocour in many of t.h,e river valleye 

and exploitation has commenced near Shangugu to provide fuel 

for a cement plant. 
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II. 

~1) 

(d) Radio-active minerals; These are known to occur in Rwanda 
'. rr: 

and may ultimately be fou:rid. in economically exploi tq.l;lle 
. ' ' ~::}..:.:.:.: .. ::;.._~:~ " 

quantities. 

(e) Geothermal : It is possible that geothermal ari·o~::~ii~~ ~ay o 

occu;r in conne;x:ion with. the Rif:t Valley' in; whic:h'Lak~ ':kivu 

lies. 

Produ<;:tion;. Trade'and 

Production: 

. ,. ,, 
'· "'· 

. . .. ·. . r .. ~· ·.\t .. ·.; . 

Primary Energ;y; (~, !?a) 

Only small amounts of hydro-energy are produced in the country, 

but it is not .clear what are i;h~ :real' .amounts. · Th'e a\tailabl ~ocuni~nt 
r :'.;."·:··;;:·· •. J~;~:~; ; .. ·f;·~·!.~·.· .. L 

give t~he foll o'Wing inf'o.;rrnat i<rn :i .. · 

Doc. (4} !. Hydro .energy: produe€M~:in' 1961 in Rwanda-Urundi w~.s 5· 6 GWl:l· 

Doc. (5a): FQr the p~riod 196i..:..l963'1 produc·hon. of.hydro"":'en~~~ was .10 Gl-Th 

Doc. (6a)~--. .'J;a-ble l 1 J?.7~Present hydro-~~ergy production amounw to ~7.5 mfu 

(2) 

(This should read "produoibil i ty11 and not "production") • 
. . 

:') ','. ,· :'_. < ~ \:. \ ·* . ·~~ . .-.· ······~_...::.;_-. ·-·· 

Net import of liquid fuels (in 1 1 000-tce; roUiid.ecif 

,.;...-.. ..;:..'.. J.~59:''• ·• 
• 19 6p' • ,• . ¥ • 

. 1961 • • • . 
;'! :;;.1~62 ·~. 

1963 .. ~.. ..., ' 
····' .,,:.;.. ·~· .) .... ..,t 

'·""' 
30 
30 
40 

. 40 
·40 

... ·--..-.· ·---·· ... 
: .. · .. 
l,-jl 

(3)· 1 ,Con~wnpt.iQ,n:{i:tf11,G00 toe, rounded): .I.' 

(4) 

i· ~-· . ····· '•· .. 

3D ) 
30 ) 
40 ·) · +'fiot kno~n amounts 
40~, _:_.) ~·-of hydro...:ene:rigy 
40 . ) . ' 

Copqwnptiom:· p'e,:f,ef.ijlita j (:i.n k~' do~l equi~.~lent,;) 
. :.: '~ ~ - -. . \ .. 

1959 
1960 
1961 
1962 
1963 

.. \,· 

. l .. 'j .. 

... . -~'. .. 

11 
11 
14 
,~5 

' l5 

c.: . 

,.o;: 

.. 

' . 
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III. Elect·r±c Energy{5r·5a, 6, 7)-: --·-····--· 
:: Jf ! .f. ' , .. . . 

(1) Exi~ting ·;po.Ie r p 1 ant si~'-; ··--·· ··--... ----~-·-· .... 

The available information is in some respect not clear: 

(a) :b~ c. ( 6) 

Hydropower plants 

________ .,..;.~~-----------~------------,~~-----------------------"1"'-:r~-~:::~-
Installed capaicty 

...... ··· ··· in kW---···---~-----k-e-sent 
Product ion in GWh 
{= producibility) 

i; < 

Present Possible 1 mak:x:.:rload Present Max 
" Possible 

····---·--·-.··· ~-------·'"--- ·---~ ·-·~·-·-···-- "•···-·-· + ... -- .... ···~--"'·--·-· -----------------------------------------------------------------------
Ntaruka ll ,250 1,510 20 

··i_:.::: - ·:: X , .. 
.:.. .. 

. 7 ,5Q0,. , 

Kisenyi 1,100 1,100 550·-- -·5 

l2d50 2,060 11.5 25 Tota~-----·-·· ... §_, 600 . , .. -- " " ... -----------------------------------------------------------------------
The maximum load ±:s- only 36 pe:!'- -cs-nt·--~..:~the'.!:.:p.xe.se.nt installed capacity. 

Thermal power plants (~DE) 

Locality Ins"t all e d 
capacity 

k'fl 

Present 
Max. load 

kU 

Yearly 
Production 

kWh . . . 
----------------"":"'------------~:---:-------------~-----:-------------.~~-~--

But are 

Nyanza 

Gisenyi 

Kigali 
Total 

~) Doc.(7): 

555 

70 

120 

20 

690 Stand-by 
25tf- ---------

476,000 

729000 

1 '565 54$,:000 

~ ' '" ;. "' .·-.> ._ ' 

•<M-•-••• ~"·-------·''" ·- -----·--·------~-"""''···-~·-

In 195~, tp.e Power af:ld llat~r Company REGIDESO had the following 
pOWer pl an't Ef ih 'Rwand:~ i: ; ' ;. ' .· . , 

---------~ --.,.-OIII~<"~oe-=:::.:-- -~.,.........._ 

' ; ~ '/ ,-.-

:.-
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Locality Installed ca~acity in kW 
Thermal Hyd-:rc. - ·- .Total 

-------------:-~:-.:::~'!:7- ..... ~;-~~~T~·~--~7:-=;~-~--;--:-------~-----~-------

Astrida 

Kisenyi 

Niawza 
··~ ---- -····---.......... h,-··-···- ~~ 

265 

690 

40 

!?50 

1,245 

550 

.265 

1,240 

40 
320. 

1,865 
-.............. -~ ... ·-·--- .... _ .... ~· _.__. ___ __.... _______ ..:.....;. ________ .;....;;;..,.;.;..::...·-;;;.,;-.;_·,;, ... :.;.;.;-.,.. .............. ...., ... -...... -----------~-"!"'"':."!""P,:~""'r~~ . 

(c) Doc. (2). 9.nd (5a},.: Production and consumption, in G'Hh 
·--··:-.J-round&d·}~- ·~-r . . . ...... . . . .. .... .. . . .. . . . . . 

·--·-- -~- ..... ·-~ .. ·· -· . __ ...,. _____ .:,. _____ ,.;;;.~_;;;,;,;~-----.....;,...;....:......:·-·.,;,.;;~-..... ,_-...,.. .... ____________________ .,. ___ ~ 
,;..--·. 

Produ6t ion · Cons'Um!hion 
Total Hydro 

---------------~-------------------------~-~-~--7~--,--~---------. 
.... ·····-· , .......... 

1959 10 below _ .. , . 10 . .. \' :.; .. 
':: (·, j 

1960 10 the .. 10 
····· .... ,._, .. - .. - ... 

1961 10 level 1o ·-

1962 10 of lG 

1963 10 round- 10 

ing 
----~-~-..:~~,F::::------:~~-~"':""-:-:------------------..,..------------------~ 

-·~·-.· 

(2) ... -T·ransmission and dist .. ri.bu.t.ion ( ~), 

(a) 70-kV transmission lines exist between the HE Ntaruka and 

and. th;e; ·follp,wing substations: 

Substation Kagera for the region of Kigali and;;for thEt mines 
... , .. ..,_ .. 

of Somuki at Rutongo; 

Substation Musha for the mines fL Miuetain. .. ,. 
Substation Rwinkwaon for the miriea of Geontanda (about 115 km long). 

(b) The medium distribution voltag~s are given as 15 kV and 6.6kV . 
• 

The length of the respective lines is not given, nor the number of 

distribution substations. 
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(c) The low-voltage distribution systems use 220/380 V, mainly 

with underground cables. The length of the lines is not known. 
-·· .~-··--··.·"":""-. 

The number of the substations is nOt -kno-wn. 

(3) Power plants 9 transmission lines and distribution networks under 
construction or in project 

Only recommendations given in (6) are known ~ 

(a) Hydropovier plants _________ :'. _ ... 

It is possible to raise the installed capacitie£ in the 

HE N'taruka and M~ruru by 19 ;·350 kt( 

The hydropotential of the River Ruzizi sou.t}). of Lake Kivu __ _ 

amounts to some 2, 600 GVJbjy-~a::r~- Jfal:f(:c\'i~·:.::,_;;:hi~ ·potential 

belongs to Rwanda. l'.· 

(b) Transmission lines: 

.. -

130-kV transmission lines are to inter-connect -th·e··m!riviururu 

with Gikongoro-Butare 9 ending in the power station- 1'-~~~.;-~J~~:­
to t-Q~ _n,oi-th; of Kigali. Neither technical nor economic 

ex:planati9ns have been __ g;i,ven fo:r -this recommendalic)Yi:·--· The -

possible installed capacity of the HE IVI_ururu is quoted at 
' . . ~ ---. 

28._2 ~f\i but n:o.:..just:J.ficati.o-fcror such a high vol'tagE! as 130 

kV is given. 

30-kV lines are in the same way recommended for the gross 

distribution network without any technical or economic 

justification. 

( 4) Tariffs~ 

No data available. 

(5) Fuel prices in retail 

Bo data available. 

,. \ 
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DOCUiviENTS USED 

l. A;t;rican Electric Power Wieetih , · Ad.dis Ababa? October. 1963, 
.::; 3 ?art I •. 

2. 

3. Ibid, Add.l. 

4. Industries et travau~ d'outremer 9 January 19-64 No.T22 

5. United::Natione, lfO:tTd :E,'nergy Supplies, 1959-1962, NE;W .Yo.rk 1964, No.7 

5a. " 11 11 
" ·" 1960-1963 11 

" 1965, No.8 

6. Les ::prPblemes energet'iques au 
the Govern~ent o£ Rwanda. 

Paul Meystre, UN Expert, with 

a) 

b) 

c) 

Rapport periodigue No.I, February 1964 

" " No.II 9 April 1964 

June 19E)4 

7. Rapport 19.58., by the public. enterprise REGIDEStJ' (Regie de distri­
butfori d'eaU. et. d'electricite du Congo Belge et ·.du Rwanda--tJrundi). 

8. Hise en'·vaieur du ;az~ethane dulac Kivu, J. de Lavallee~ UN 
Tech:n.ical.Assi'st'anC'e, Ilutare, Rwanda 1965) 

9. Development of the Steel Industry 
Atkins & Partners, Preprint, 1965 

1, 000. k1[ 

mih- Gigauatt hoU.r "' l million de klih 

tee- tons (metric) of coal equivalent 

DE - Diesel power plant 

HE - Hydro povrer plant 

Central Africa, If. s. 
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I. Primary l!;nergy Resources·· (3) 

No data are available. 
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II. Production~ Tracte and Consumption of Primary Energy (-5~- Sa) 

(l) Production; 

. -. 
Only small amounts of hydro-energy are produced 9 but they are "below 

the level of rounding" 9 which: m·eans under 10 G~ib/year • 

III. 

. -.-~---· . 

(2) Net import-of liquid fuels (rounded) : ··-·· -·--··· 

1960 

1961 

1962 

1963 

'' .. 

( 3) Consurnpt ion (rounded) 

1959 

1960 

1961 

1962 

1963 . . 

20,000 II 

.3o,ooo " 
',' 

20,000 tee 

20,000 II 

309000 II 

30,000 II 

40 000 II 
? . 

, C< 

... ---·-····· 

Consumption per capita 

-1959 10 kg coal 
-. 

1960 ll II II 

.! 

1961 12 II II 

1962 13 II II 

1963 14 II II 

Electric Energy ( 5 ~ 5a, 6) 

The only data available are' 

)_ 

) 

) 

) 
) ... 

+ small amounts o:f 
hydroenergy which 
are "below the 
level of.rounding" 

-----~--

equivalent 

li 

II -····-·· 

II 

II 
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(1) Existing power plants of REGIDESO in 1958 - ( 6) 

Installed capacity Production in 
' 19;58 

-----------------~==-~:... __________________ .r~~~!2 ____________ {~~E:2~-------
DE Usumbura 

DE Kitega 

3,040 

95 

3,135 

·--9,276, 77 4 

141,948 

9.,418, 722 
~-------------------~~-------------------------------------------------

(2) Production and consumption in the period 1959/63. C5~,~5a):... 

DOCUMENTS USED 

1959 

1960 

1961 

1962 

1963 

under 10 GWh ) 

more than 10 GUh ~ 
" 

.If 

.II 

" 10 mm ) 
" 1 o mm ) 
" 10 mm j 

+ small amounts 
of hydroenergy, 
which are 

"below the level 
of rounding". 

1. African Electric Power Meeting, Addis Ababa, October 1963 
E/CN.l4.Ef/3 Part I 

2. Ibid, .. .Part 

3. Ibid, Add l 

4. Industries et travaux d'outremer, January 1964 No.l22 

5· United Nations, Uorld Energy Supplies, 1959-1962, New York 1964,No.7 

5-a. " 11 11 
" 

11 
. 12§?..:.~~963, N.e.:w York,1965,No.8 

6. Rapport 1958, REGIDESO (Regie de Distribution d'eau et d' ectricite 
du Congo Belge et du Rwanda-Urandi). 

Abbreviations and symbols used: 

tee tons (metric) of coal equivalen~ 

DE Diesel electric power plant 
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The follewing six tablea . .:'g_iv'-~- a:::sft"rvey on the energy situation in 

... tb.;i..;r.t,?_en __ 9ountries of the East AfriC.§.Jl sub:...region: 
• ' ~·~·-·· ...... ~ •••• --.~.... -·~-._. -.-~~. .., v, ··-· -·-·-'"--- ........ . ........ , ______ _ 

Ta hie- ~ •·-· .. -- Su~ar.y:.-.0.! __ 1;1}_~- -~<?~Venti o~~r fuel'" d.eposi ts ( ~;~:;~·d ~~d. 
" - _____ eati.Jn~t'?r.iJ -~-- ............ ·--~-- .. ··---·---- ............... .. . --~~-:---.~-----·--

Tabl'e ·2= 

Ta:ble 3: 

Table ·4: 

.Table 5; 

Table 6: 

Summary .ef tl!e 8Stimated hydroelectric potential 

Primary energy in the period 1959-1963,. in 1,000 tc~ 

Projections of primary energy consumption for the peri~d 

1963-1975 -

Electric energy in the-period 1959-1963 
-"'··: 

Pr93ectron~ of electric energy oonsumptien flrr the pericd 

196.3-19l5. . 

t •. 
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No. Country 

1 • Ethiopia 

2. Somali Republic' .r 

" 
.,. 

3. French Somaliland 

4· Uganda 

9· Kenya 

6. Tanzania 
..., ,: . 

7· Malavd. 

8. Zambia 

9· Rhodesia 

10. Malagasy Republic 

11. Mauritius 

12. Rwanda 

13. Burundi 

TABLE I 

Su,mmary 

of the conventional fuel dePosits 

( provt7d and .estim<:l.ted), 
4 •• 

. l1ydrocarbon,s , .. Solid fuels 

Quality Quantity Quality 

.· ... ~N 9n~cbking 
· .. ·Lignite · 

10 m.tons 
3 m•tbns 

. -

tar (in sands). 25 m.tons 
proved 

1,000 m.tons 
estimated 

oil shales 17 ·5 m.tons 

,Coal 5, 700. 
· · kcai/k:g 

.. - i· 

Bi tuminuS cC,al 
4,000-.7,000 

k'ccil/kg · 
low grade- .. 

not known 

300' m.tbns 

100 m.tons 

low grade coal 50 m.tons 

coal 20 m.tons 

coal 10,000 m.tons 

6,500 kcal/kg 

lignite 
3, 500 kcal/kg 

100 m. tons 
measured 

1,000 m.tons 
estimated 

32 m.tons 

methane 
Lake Kivu 

eQuivalent of peat 
76 m. tous coal 

large 

Expressed in tons of coal eQuivalent, the tvtal cleposi te in all countries 
of the East African sub-region amount to: 

Hydrocarbons 

Solid fuels 

In total 

1,435 

11,615 



1. 

2. 

). 

4· 

5· 
6. 

1· 
8. 

9· 
10. 

11. 

12. 

13. 

Ethiopia 

TABLE 2 

Summary 

of the estimated 

hydroelectric potential 

In GHH 

45,000 

Somali Republic 1 ,ooo 
French Somaliland -
Uganda 5,000 

Kenya 50,000 

Tanzania 75,000 

Malawi 

~ Zambia 36,000 

Rhodesia 
) 
) 

Madagascar 114,000 

Mauritius 

Rwanda 1,300 

Burundi 
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not known 

not known 

not known 

East Africa,n sub-region 367,300 
=======================================================~====== 

The continental' part of the sub-region (without Mada~ascar and Mauritius) 

has an estimated hydropower potential of ~dJ~JQQ=g~~ per annum. 



Country 

1. Ethiopia 

2, Somali Republic 

3, French Somaliland 

4. Uganda. 

5· Kenya 

6, Tanzania. 

7. Ma.la.wi 

8. Zambia 

9. Rhodesia 

10. Madagascar 

11. Mauri tiua 

12. Rwanda. 

13. Bu:rundi 

--Ea.st African 
sub-region 
Total for Africa 

!!.E£~: (a.) 

(b) 

~ 

\C 
(c) 1'\j 

I 
lr'\ 
\0 
:.; 

!estimated 

TABLE 3 

Primary Energy in the period 1959/1963 in 1000 toe 

Production Trade 
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Consumption 

--
Hydro 

electric 
energy 

Coal 
lignite Total 

Electric 
energy 

Coal 
lignite 

liquid 
fuels 

Total Total 
Per capita. 

1959 1963 --1959·--196)- 1959 

14 

5 

173 

54 
6!1 

255 - -

14 
5 

173 

1963 1959 1963 1959 1963 1959 

54 
6 

255 

10 

-65 -95 

10 170 
50 
20 

180 

1963 1959 

190 180 

50 50 
30 20 

200 115 

kg of coal 
equiv. 

1963 1959 1963 1959 1963 

200 194 254 9·7 11.5 
50 55 56 23 23 
30 20 30 278 367 

105 288 360 44 50 
70 85 - - 70 85 75 102 40 40 980 1130 1095 1, 272 1,165 1, 357 167 182. 
50 55 2 2 52 57 -10 -7 370 450 370 450 422 507 45 51 

2 - - - 2) 
403! ,.l"' -259l 710) 810) 986) 733~ 5,129~ 5,480) 512) 476) 

~ ) 
) 

) ) 

) ) 
) ) 
) ) 

153 - - .., 153~ 
- 1,571 4,143 3,021 4,143 4,592) 

) 
) ) ) 
) ) ) 

239 38 40 
120 185 171 

170 190 
85!} 90 

26 37 - 2 26 39 - - 10 10 
15 30 - - 15 30 - - 15!}-

180 200 206 
100 90 115 

5 5 - - 5 5 30 40 30 40 35 45 11 15 
20 40 20 40 20 40 8.2 14 

----------------------------------------------------------------------------------
358 2,253 4,145 3,025 4,503 5,278 403 182 -52 -199 2,785 3,220 3,136 4,203 7,639 8,484 113 128 

3,180 4,820 42,080 46,590 48,8~6()-<Y -9o·,-7-86Y~ - 200 -1033 11,:370 21,400 11,570 22,430 60,370 68;35()" 225 233 ----------------------
The Conversion ratio selected for electric ener~J is: 1 GWh. = 500 toe. 

Under "Trade", the figures ,fi th a negative sien indicate exports. The figures \1i thout any sign indicate "Net Importe "' 
that io "Imvortsll minus "Bunke:rsu. 

In the East African sub-region, there has been no production of hydrocarbons yet, 

The "hole of Africa including all cou'ltriec of the continent had the following production of erwle petroleum and natural gas, 
1rhich is included l n the "Total 11 of Jlrod'c:t.ct ion: 

ornle'-lm 
1959 
3510 

30 
w ·-·- ----------·-

122.1 
38810 

560 

hyd.h1Carbons 3,54') 35;3'70 

) 
) 
) 
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Projections of primary ener§Y 

consumption for the period 1963-1975 

Rate of growth~ ro Consumption in 1~000 tee 

Estimate Estimated 

1959-1963 1963-1975 1963 1965 197C 1975 

1. Ethiopia 5·6 s.o 254 280 460 750 
2. Somali Republic 0.4 5·0 56 62 100 163 
3. French Somaliland 8.5 5.0 30 33 54 88 

4· Uganda 4-5 4-2 360 392 480 590 

5· Kenya 3.0 3.0 1 '357 1 ~ 440 1,670 1 ~ 950 
,. 

Tanzania 3.7 5-0 507 560 920 1,500 D. 

1· Malawi ) ) ) ) ) ) + 200 
) \ ) ) ) ) 

8. Zambia ) 1 • 5< 2.5) 5~480) 5,780) 6,520) 7,380 
) 

9- Rhodesia ) ) ) ) ) ) 

10. Madagascar 3.0 s.o 239 263 430 700 

11 • Mauritius 0.8 3.0 120 127 148 172 

12. Rwanda 5·0 5-0 45 50 82 134 

13. Burundi 15.0 s.o 40 44 72 118 

East African sub- 3.0 4.0 8~484 9,031 10,936 13,745 
region 
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Country 

1. Ethiopia 

2, Somali Republic 

). French Somaliland 

4. Uganda 

5. Kenya 

6, Tanzania 

7, Malawi 

B. Zambia 

9· Rhodesia 

10. Madagascar 

11. Mauritius 

12. R~a 
n. Burundi 

East African 
sub-region 

Total f'or A.frioa 

Remarksr 

'l'Al!LE 5 
Electric enersz in the Reriod 1222-126J 

Exieting installations Production in GWh Trade 

Trans- Distrib. Low-
Power stations, in MW mission feeders voltage liE 'l'E Total in ClNh 

liE 'l'E Total "lines km km 1959 1963 1959 1963 1959 1963 1959 1963 1959 
km 

60,0 29.3 89.3 577 662 ? 28 109 61 66il 89 175,; - - 89 

- 1.9 1·9 - ? ? - - 10 13!1 10 13 - - 10 

- 7.0 7.0 - 40 ? - - 10i/ 15 10!L 15 - - 10 
121.2 15.0 1)6,2 265 3,450 798 350 510 20 20 370 530 -130 -190 240 
26.4 74.1 100.5 900 2,160 1,060 140 170 70 92 210 263 150 205 360 
20,2 29·9 50.1 70 ? ? 90 100 70 100 160 200 -20 -20 140 
9,6 14.8 15.4 254 424 240 4i/ 4 28H 38 32;/ 42 - - 32 

55·5 208.4 26).9 600 ? ? 250 314 937 416 1,187 730 745 1,845 1,933 
705.0 483.4 1,188.4 3,730 1,433 4,800 1 3,142 1,530 227 1.531 3,369 61 -1,478 1,592 

27.8 33.2 61.0 174 ? ? 53 74 47 51 100 125 - - 100 
I 

27.oll 42.oY 15.0£. ? ? ? 30 60 120 120 150 180 - - 150 
8,6 1. 6 10.2 ? ? ? 2 11 ? ? 10 11 - - 10 

- ).1 ).1 ? ? ? ? ? 10 10 10 10 - - 10 

1 ,040.) 1,144·7 2,185.0 6,550 8,169 6,898 948 4.494 2,913 1,168 3,869 5,662 806 )62 4,675 

2,747# 7,604!/ 10,351- !il ? 6,350 9,640 28,290 34,280 34,640 43,920 34,640 33,585 . - -

(a) At the end of 1961 
(b) Under ''Trade", the figures ·•ith a negative sign indicate ex;ports. The figures without any sign indicate "Imports", 

(o) Dashes (-) in the table mean "zero". 

(d) Question marks in the table mean that the relative data are not available, 

(e) The"Total f'or Africa" includes all countries of the continent 

y Estimated 
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Consumption 

Total Per oaEita 
1963 1959 1963 

175 4·4 8.o 
13 5.0 5·7 
15 1).8 20.2 

340 )6.5 47.0 
468 46.2 52.6 
180 14.8 18.2 
42 9·3 11.2 

2,575 620 736 
1,891 452 475 

125 19.0 21.0 
180 249 256 

11 ).8 4. 1 
10 4.1 ).8 

6,024 69.0 81.5 

43,920 130 150 



Country 

1. Ethiopia 

2. Somali Republic 

3. French Somaliland 

4• Uganda 

5. Kenya 

6, Tanzania 

7. Malawi 

8. Zambia 

9. Rhodesia 

10. Madagascar 

11. }la.uri tius 

12. Rwanda 

1 3. , Burundi 

East African 
sub-region 

Remarks: (o) 
;o 

(a) .... 
I 
~ (x) 
:It 

(b) 

(c) 

Past 
1959-1963 

20.0 
6.8 

10.7 
9.2 
6.7 
6.5 
7.0 
7.2 
4.4 

5·7 
6.2 
2.5 

-

5.2 

TABLE 6 

Projections of electric energy consumption 

in the period 1963-1975• 

Rate of growth, in % Total Consumption, in GWh 

Future for Future Past official 1963/1975 Estimated 
in aver~ge 

Period % % 1963 1965 1970 1975 

1963/1967 n.o 13.1 175 -257 g) 477 890 

- - 17.6 13 15 34 77 

- - 12.0 15 18 32 57 

- - 10.0 340 410 660 1,060 

- - 12.0 468 530 935 1 '650 
1964/1970 12.0 15.1 180 204 355gj 978 

- - 40.0 42 48 85 2,250 
1962/1970 7.3 7.3 2,575 2,950 4, 265 Q./ 5, 900 

1962/1967 7:2 
4·4 1,891 2,070 2,570 3,200 

1968/1973 14.5 13.5 125 152 2.1 2402/ 680 

- - 6.2 180 204 276 374 
- - 25.0 11 12 38 121 

- - 19.5 10 12 29 73 

- - 9· 1 6,024 o,882 9,996 11' 310 
·~-----·----- -· 

Official estimate or based on its extra- or inter polation. 
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Industrial consumption in Estimated rate of 
OWh and % of the total growth for the 

Future 
remaining consump-

estimate 
tion 

Past {~ without indus-
for 1975 try) for the 

- period 1963-1975 
Year % GWh % % 

1961 46.0 578 65.0:2/ 12.0 
1961 27.0 46 60.0 12.0 
1963 3o.oY 1111 30.0 12.0 
1961 67.0 708 67 .o 10.0 
1961 31.0 856 51.5 12.0 
1962 65.6 !I 785 8o.o 10.0 
1963 54.0 2,100 93.1 12.0 
1962 90.0 4,660 79.0 7.3 
1963 54.0 1, 710 54.0 4.4 
1960 35.0 441 65.fft-/ 10.0 
1963 25.0;/ 95 25.4 6,2 

1963 30y 94 78.0 12.0 
1963 301l 46 63.0 12.0 

1963 70.0 8.2 

--·------------

Including supplies for the sisal industry plus commercial power and lighting, 

Estimated, as nearer data are lacking. 

For 1967, the official estimate is 58.5% 
For 1973, the official estimate is 57.0% 
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As a result of all these surveys the follo;,ring conclusions may be 

pointed out~ 

1. Hydrocarbons~ Crude petroleum and natural gas have not yet been 

found in the sub-region in economically exploitable quanti t1~es, 

The methane gas in Lake Kivu seems to be the best known source of 

hydrocarbons in the sub-region. 

Crude petroleum for the refineries and large quantities of liquid 

fuels have to be imported for the time bein~. 

2. Cnal, :lit:;ni te: 

There are relatively large deposits of high grade coal and other 

kinds of solid fuels in the sub-region. 

Taking into account the estimate that by 1975 about one-third of 

the total requirements for primary energy will be covered by solid 

fuels, the known and the probable deposits of coal and lignite in the 

sub-region vwuld be sufficient for some 2,400 years. 

Five countries in the sub-region are without any known solid fuel 

deposits. 

3. Hydropovrer: 

The East African sub-region has a very large hydropcver potential 

with Madagascar being relatively the stron.;est in this respect. 

The ~a pita hydr·-:Jpouer potential amounts tc~ ~ 

Madagascar about 19,000Kvfu p.a. 

ContinentE,l part 
of the sub-region about 3, 700 Kf~h p.a. 

These :f'tgures have to be compared "TfiTi th about 2, 500 KNh per capita 

and per annum for the whole of Africa. 

4. Electric enerEl 

In 1963, the ratio of hydropower production to thermal power produc­

tion was 80:20. This ratio will steadil;:,r increase in favour of hydro­

power ann by 1975 it f!lit_;ht be 90•10 or· thereabouts. To cover the future 
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requirements for electric en'ergy by 1975, a.,bout 6 per cent of the total 

· hydropower'.potentiaV bf' the oc11tinenta.l part of the sub-region will 

have to be d.evel'Oped. 

By .. ,that time, nevr power projects with a. totalpelWel' (')f about 2000 
; -~ ( ~ . 

MW will have to be constructed and ·the total i:mrestment~,. ,including 

transmission and distribution installations are likely to amount t• 

some US u' 70~ or 800 + mlH1'on• .. " ~ · 
4
." 

' .,. ' ·~ 

•.·j •"\ 
·~; 

._;_... ... . .'. 

c : 
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, IV. RECOlU13NDATIONS 

1.. Taking int-o· bonsi.deration t~l:tet:faclt.' -fb.at E~.ll kind.s of primary energy 

and especially the secondary form-electric energy:; are among the basic 
.•-, 

prime .. mQV;ers -Pf;.}~;G.q,nqm:j,_q development, appropriate attention sh~"~uld be 
'~ - - . , ~ } ., , " . ,' ' r.• ~ 

given,tQ a proportionate development of various forms of energy in the 
:: ~ : j r ; 

.. )' 
2. In the light of the necessity to oo-ordinate the general economic 

development of the countries on a sub-regional b~sis,. the ~a:'rhe basic 

principle ~f c~-ordination should be applied in the energy field as 
well. 

3. As the aim of co-ordination in the energy field is to provide 

various forms of energy f~ the countries in the sub-region •n the most 

economic conditions, all possible efforts shvuld be made to get a really 

complete and up-to-date picture ~f the economic side of the production 

and distribution costs of various forms of energy in all countries of 

the SUb-region. 

These energy price analyses on a country-by-country basis should 

be later co-ordinated in such a 1ray that similar or equal financial 

contU tions be taken as starting points in order to get a realistic 

comparison between various countries uf the sub-region. 

4. The dynamics uf the economy and energ-J development require that the 

necessary, reasonable amount of statistical data from the energy field 

be collected on a routine basis. 

5· Being one of the most promising primary energy resources in the 

sub-region, hydropower potential should be intensively studied in all 

countries in order to fino out the most economic hydropower sites. 

6. It seems that the methane gas in Lake Kivu has been sufficiently 

explored from the theoretical as well as the practical points of view with 

pilot plant in operation and that a feasibility study of its large scale 

exploitation should take place. 
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7. The prospects of exploiting eeothermal energy in the East African 

sub-region in an economic way are supposed to be l~rge and it would be 

advisable to propose a few sites for which feasibility studies should 

be prepared. 

8. In parallel with the technical and economic side of energy 

development, the manpower problem in this field of activity should be 

given the necessary attention by the governments in the sub-reg~on. 

UNESCO and ILO should be requested to render assistance to the 

governments in organizing various training programmes to provide the 

necessary professional and skilled p:rsonnel at all levels. 

9. Efforts in the energy field should be co-ordinated to such extent 

t:tat more important power projects may be financed and administered on a 

sub-regional basis. 
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~-1EJ',er elect_r.ic J20i-Ter stations in the East African aub-regi_o,n 

Al.•?ftydrtipower Stations· {over 5 MW installed cal!aci ty 
·-· • Installed Capacity 

Country 

Ethiopia 

Uganda·-·-

Kenya 

No. 

1 

2 

6 

7 
8 

9 
. ------· ...... ' 10 

Tanzania 

•• 

Zambia 

Rhodesia 

Rwanda 

Madagascar 

11 
12 

13 

15 
16 

18 

19 

20 

21 

22 

·--·- ·-· ............ ······· ............. -- ···· ...... ·in··Mif ... 

Name 

Kct:it. ·· 

Aba Samuel 

~--.Tis Aooay--· 
Awash -II- ~--

Oweri 'Falls 

Tana 

Low Tana 

WotJjii 

····-seven·Yor'ks··---- · 

Pangani Falls · 

Hale 

Pangruii R:lrver 
or---·w~ · River··--.... 

Broj:en Rill 

Victoria Falls 
'· 

Kafue.!!-iver 

Kariba,. I .. ' 

Ntaruka 

River Ruzizi 
-\ i• 

Manoviaka 

Ankl om:i ta- I --.----.r.-a; 

under con..;. 
Existing struction 

45·0 
6.6 

....... ; .. :.9.~'6--

:.. 

'. ,, 

120.0 

1$.4 

.. 8.p, 
7.4· 

17.5 
21.0 

or proposed 

· 32 .-o· ~'"_, __ 
'_: . . ... 

, 3.2 .. 0 .. =tY,_,_... 

+30.0 

• ! 

=-·······~----···~0 

42.7 
8.0 

705.9 
. ; .. - -··~ 

11.0'. ' 

·--10}.0 ' 
ut 

184.0 
900.0 

257 .o 

+ 4·2 
2600GWh/year 
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B.. Thermal ECJWer stations (Over 2 ~1W installed capaci t:y). 

Installed Capacity in MW_ 
. ,~, 

. "'--·--·~--~., .... ::: ___ _ 

Country 

Ethiopia: 1. Addi~ _Ababa 

2. Alemaya 

3. Assab 

4· Massawa 

5. Asmara 
Somali Republic 6, Mogadiscio 

Fr .Somal~and 
• .. ~ 

1· Djibouti 

Kenya 

s.o 
2.U 

2 .o ··i 

.6.0 

5.0 
2.7 

· under ·aons·trucct­
i.on: c)r-::;_ '. - ---- ---- ·-­
propesed 

3o.r 
+ 1.~ 

8. ':KiP.ew. 
· -9"' ~ · ·R"urzu.-· · J ·.·a-··· ·-:-••>' • -·-·-" .... ·--- ···---- ...... ' 

Tanzania 

Malawi 

Zambia 

11. Nairobi South I 

11. Mbiraki 

12. Mere ron 

. 1J .. ~XurasiniJ .. 
(Dar:-'es-Salaam) 

14. J4oshi .·. 

15. Arusha 

1~ •. :Sla~t,Y}:'~---
17. Zomba_ 

19. Lus~ka 
' .·. 

~ ,· . 

20. Fvrt Rosebery 

+ II 25.1 

6.0 

4·4 
.~ ) ., 

17.2 

? 

'.? 

.10·5 
2.8 

15 •• 
2.0 

21. Salisbury 

···· -· - ---2-2-.---Bulawa;~n . .r 

153.0 
'.. 148-5 

.. _________ ___2.,l.._Umniatk ,_, ___ .120.0 

Burundi 

Madagascar 

24. Shabani 

25. 'Hankie 

30.0 

18.5 

26. Umtali J6,.5 

27. Gwomda 12.5 
28. Bujumbura 3.0 
29. Antananarivv 5.0 
30. Tmatave 3.0 
31. Majunga 3.4 

--------------~3~2~·-=An~ta:1~·z~a~b~e------------~2~·~8 ______________________ __ 

• 

.. 

' 
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The main electric Transmission 

A. Exi ting (over 70 kt) 

Country 

Ethiopia 
1

, 

Uganda 

Kenya t 

Tanzania 

3. Kampa,la-01mn Falls 
-Toror6 -:ie~§a

1

-

6. Ki twe-Jadoti:'ille( Congo) 220 

7. Kitwe-Lusaka 

8. Lusaka-Kariba(Rhodesia) 

9. 8EH::v - System 

Rhodesia 10. Kariba-Salisbury 

11. Salisbury-Shenrood 

12. Shenmod-Bulawayo 

13. Kariba-Sherwood 

14. 88 kv - system 

Rwanda 15. Ntvmka - Kagera 

16. Ntvmka- 1iusha 

17 • If tvmka - R winkwaon 

B. Under construction or proposed 

Country No. End points 

Ethiopia 1. Koka-il. v.rash II 
2. iCok'l-Akaki 
3. Akaki-Sabata 2 Gafarsa 

Uganda 4· Kampala - Kabulasoke 

5· Kampala - l:asaka 
6. Kabulasoke - Fort T'ortal 

Tanzania 7. Rale-Dar-es-Salaam 
duplication 

330 ~ 
330 ) 

88 

330 ) 
330 ) 

330 ) 

330 ) 
88 

70 

70 

10 

KV 

132 
132 
132 
132 
132 
132 

132 
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Sub-region 

-~··· ·e:trcu:i t 
length Krn 

418 

400 

--··-~ .... --~---.-28Q. ___ ·-·· ······ ... 

290 

60C 

11~ 

925 

? 

? 

115 

Circuit 
length km 

50 
75 
25 1 

25t 
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Courrtry·· ---------·No. :Li:nd points KV 

Zambia 8. Knribu-Kitwe, duplication 

9. Antananarivo-Antsirabe 

10. Antananarivo-Fianarantsoa 

Rwanda 11. IViururu-Gikongoro-Butare 

''331 

90 

150 

130 

... c5ircui t 
len-cth km 

• 

I .,.. 




