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I. “INTRODUCTION
The present Energy Paper for fﬁé couhtriés of the East african
sub-Tegion is based on the draft country.papers. on enérgy propared=-
in May this year and sent to the respective governments fqy;yhegking;
and completion of data.
In the final version of the Energy Paper, the answers received.:
by the governments (seven outvof'thirteeg) and other additional informa- -

tion have been .taken into-consideration,

This Paper deals with primary energy resources and their- production, -
trade and consumption Ffor the period 1959-1963. In the part dealing =
with electric energy, thé existing power installations (capacity, -
production, trade and consumption), and generation costs and tariffs
are discussed in so far as particulars were available. On%xagifew

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

.- In the summary for the total of the sub-region, the future
consumption. ef primary and electrioc energy up to 1975 is estimated - +--
mainly on basis..of the foreseen industrial development, taking into . - : -~

considergt@on:also,fhekpast_trends in energy consumption.

The question of co¥ering the future estimated energy demands has
not been dealt with in this paper to the extent that would be‘desirabie;:;
With the exception of some new hydropower projects whiqhtgrgimgptioned
in the Qountry papepszbthere are no da%a on pew’projects for proggc:
tion Primaryvqurgy.
. e FoT the #ag§ireasop it was. not possible to deal with the financial
questions-of investments necessary for the new primary and electric: -
energy prg}ectgd,r_f

At#the end of the paper, recommendations are given for fiture work’
in the energy field sothat 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.

Two 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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I1. ENERGY SURVEY ON A COUNTRY-BY=COUNTRY BASIS

1. ETHIOPIA

I, Primary Bunergy Resources. (l, 3) -

(1) ‘Bydropower © -

Ethiopia is extremely rich in hydropower resources, the full

»»»»»

potentlal of which is not yet known. " TFhe Blue Nlle Yetween Lake Tana

and the Sudanese border Has an exp101tab1e hyaropower potential "of

25 TWh per annum. This is reported to be about half the total “hydro-
power ‘potential -of Ethiopia excluding:Eritrea which is estimated at =

45 T™Wh per annum. Present installed capacity . .is concentrated in .a-few

plants, most of .which.are located on the Awagh River and its tributaries::
in the region of &ddis Ababas: - o L Euomo e o sl o e

(2) Hydrocarbdn§

Two reglons of thé country are regarded on geologloal groundstin:
as having prospects of ‘containhing economically exploitable accumulations
of petroleum, tHese being the zone of shallow water off the Britrean ™
coast, ‘including the Dahlak archipelago; ‘and the Ogaden province in —~
the eastern part of the country. The ldtfer has been mere extensively —
explored .than ;the former and several exploratory wells have: been

drilled,;.so far without. suceosss - . ~. - .. . o N
(3) ‘Toal {3, 4)

Nm coal dep051ts of economic s1gn1;1cance are known in Ethlopla.:w‘f
Low—grade lignites occur in the southern part of the country, but the |
beds’ ‘Are thln,;of the -order of 1 metre thick, and laterally discontinueus.
The calorifit-Yalde is low, of the order of 2 000—3 000 calorles/gramme,
and the reserves of individual deposits are small, of the ‘erder of
10,000 metrie tons. In view .of the.small amount of systematic geolagical
survey work whieoh has; been done in Ethiopia it is possible. that larger

undigcovered reserves may existi:

VIR SR
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In the doc., (4), the following information is given:

Calnrlflc , Reserve
Coalfield Typz of coal alue Ash content million
Cal/u % “tons. .
Fejo ...;:};;}M”ﬁéﬁ;cébimg -~ 10
Debre -Berhan ,,'Ligﬂit, 4,000 35
5 S

Chelga 'an~oot &

LigniﬁéM;7 e - - 4,50@

(4) Non»coﬂventional sources of cuare

ctec. SN

(a) Radlo~act1ve m1n@ral«° Vo deposits of uranium minerals are

" known 1n Et&:opnq at the present time, but these might exist,

g§1K§§Wthv 5o

Trgiaalmeeuutluuuion of BEthiopia.

(v) Geothermal: Ca g%blo”*cal ground~ tt';cém~‘11kely that

s M-

vrer crithot springy-amd £

River., notadbly recex Mo

7e reoc’eruzl Dotentlal Yumerous

A

“03L4'0u914 in the basin of the Awash

vnts Famtale and chan, and near Lake

&be§
11, Prcducfwow, T“aﬁofﬁgwg

(J) Product"Oﬁ

Hydraélécirio ersry is the

in the countf§f

only kind oo

3 ?%ﬁﬁpﬁion Gfigggaanymonergy (2, 4, 5 5aj 6)

primary energy produced

; nxdrcener enal
N ;ﬁ‘j .o inl, 000 toe
L -~ oo (rounded)
1959 avvvannnnarvennen 2.8 13.9
1960 -c'e"o;;o--rtnna‘.\: /(0;/ 233
1961 ® AN B I e BH s 0 E0 e ff‘l CoE 7340
1962 2B FOERONEO0 SN )H»ul 46‘0
1963 o8 se e s currns 133:8 ,54.4

Conversio: »otio: 1 GHh
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(2) Import

_Imports..of primaay- erergy‘ln ‘the form ‘of liquid and sol1d fuels

are glvgn‘bGTOﬁ'Wp ;000 i”ﬂ (rounded)

Net 1mport

Impcrt ~ Bunkers “Solid ngUld Total : 
I : fuels  fucls - e

1959 +eteracnrnreeens 190 100 .10 T —
1960 veveereesnnnneees 180 30~ 150~ . 150
1961 wavvevanenenaness 150 30 10 150 . 160
19620 4wt T e eeeanes 220 30 10 180 . 190
1963 “ueiuvreennanaeees 230 30 10 190 . 200

Vo

i b o, o

Remarks Quantitio~ mentioncd under "Bunkers' are thoge supplied to
forelsrubound ships and aifﬁraft,»irrespective 6f the flag of

the veswel o*h plan; "Bunkerc" are not considercd as "Export",

(3) Con“bﬂp4l in 1,000 tce:

- Hylroenorgy Net impcrt Total Tl

TG50 0 nenneennranns 13,9 180 . 193.9
1960 veseconnsusoans 23.3 150 S 1733
1961530 nsennsconisna 340 160 194.0 -
1962 savurenrsnresos 460 190 236.0
1963 warsesmcnoennnne 54 .4 200 25444

.Oonsurptlon por ca apita s -
1959 ‘“*“é-°-e»=}"9a7‘kg'¢dg1 é%ﬁivéiéﬁiwjmm‘”
1960 vererrnres a7 M
J196L saieennesunes BT MM oy e
1962 cosesnvseosr. 10.6 "j;fﬁ.(A‘.,"i,"
1962 movvennnns s 10a5 W
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III. Electric energy (2, 4-10)

i (1) Ex1st1ng power ‘systeéms wa"”\;‘” ’ Co e

. ‘5In Ethi pla, electrlc power is prov1ded by°“
i . = The. Ethloplan.ﬂlectrlc Light and Power Authority (EELPA), which
7" hag electric power installations throughout the country and whose
preseht production is more than 75 per cent of the. country's
total, ‘ ‘

~ The Societd Elettrlca dell‘Afrlca Orlentale (SEDAC), which is

a prlvate enterprlse and 1s respon31ble for suépiy of electr;c

energy in Eritrea.

Y

- Also some 1ndustr1a1 enterprlses have thelr own pover 1nstallatlons.

(a) nstalled capacltles {lO) 2y In doc. (10), capa01§y 13 quoted

in VA (and fnot i kw) ~“Po- get capacity im-iiy- Wesuppese -
an average generator power factor of 0.8. 1In a&dltlon o
the stations mentioned in (10), the hydropower station of i -
eewe o .....Tis Abbay went on stream in 1964 with two units ord a total

~“<;ﬁjoapaolty Of 7,700 K. In thm’”

Aray-we get the present capacltyz

o Eydto we..ieie TEB6LWATT 00w
- Thermal ......;.' 32,489 MVA 26.0 M

~Total 3. 105,351 MVA vaé;o mw 
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Inter—-cormected system

Capacif&gﬂ

Producibility in Gith

- Installed;

A Firm
kﬂ‘*jw.ﬁfkﬂs

Yearts hydrolicity
Rich = Average  Poor

HE Koka se s s aen Of:':f’l,f

Aba Samuel s

OUrsc sesseses

. HE Sub-total z.

54,000
+8,250

525

45,000 - 23,000

6,600 44750
400 250

» 120

27
2

;110

80
18
2

62,775

52,000~ 28, 000; .

149

135

100

SE Addis Ababa .. -
DE Alemaya eveesa

- “TE Sab-total s

6,250

2,910

2,000 2,000

5,000 5,000

303“’
10

v
100

30
10

9,160

~ 7,000 ““7,000

40°

40

CHE'& TE Total ees

140

* - Estimated,

713935 59,000'*35,006"289 -

e

Self-contained systemg -+ .5 |

175

Location

in kVA

Diegsl

oo, s Hydro.

——

Produc

ibility

in GWh

capacity

Diesel

Hydxro

Jimma UG L EEERE PN

D ess i e LI 2 2 b bk 0 2t O an el

Hagere Hiwot veewe
Ghichn aseevresssons
Debre Berhan ,.4.44:
Gondar csesvEssres
Yrgalem soeevenses

Debre Merkos wessse

Ji@jiga -goyeco_-\}gfﬁy

Noghelli eveesoves

Tis Ab.bay seesivia
Total ..

Grand total seeses

1,125

b4o

B —

o200
110
40 .
"150“““

seee 1700

T

. 210

Z600@:
600
100

50
~100 wur

.100

80

2.4
2.4

0.3

—

5

eRoNe

.3
5
3

—

2,850

e e g s A A s s il aes £ v
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.“hﬁé»at;ﬁkégﬁﬁef"i964;7the“fblibwing5Di©sala;bw&raplaq§s;@gVe to be added:

e,

Installed  *
e e B0CAY1ON : cepeeLty
| - S < T O

~ABBab Ficvveve ‘l'r-ro«o--é‘ shoasasensee 2030

e

"'\'Bahar Dai‘.s,......;,,g-..l.v-'_........‘ . 865
N Shashamane L3 3K BN B AR B B BN Y B BX 2N N B ) ; ; ; . " : ’ 500
‘LDebre Mirkos (additionallsewwses .190
Lekempi‘a/_, P &9 &850 8 Hb &R O ...,..Q’l.' * Q . » e 250
Assella' . '.'“. ; ; - . . . . ; LR 2N B BN N 2R 3R Y BN A ] ' h 250
T " Total~: - - 4080 KVA
= 3260 X

For the EELPA‘S self—contalned systems;'at the ‘end of 1964,
the tutal 1nstalled capa01tles are estlmafed as‘fbllows.

B?dr6:'...........' about 8,000 By i
bléSél s Q i x :_' L . * 9 ‘*"g‘b'o-u-t‘“““*"5"’6‘@9'”'1@{“‘*""’ T e

B e 2 O

e L SV

i 'f j}j" Total PR abaut~13,6@0 m&e~w»~ mww;;;LQL”””

The main SEADD‘S power plants ‘are the followlng.

it TIE PUOPUNURN

- Dlesel pnwer ﬁIant"éf‘Gﬁéf' “""”", 6, OOO kNQ
550 MM
7 =vHydiropower plant at DOTfU sveveseesnse. %1,100 I

- Steam pqwervplanpwat~Belesg,fﬁ.,,.f%, 5,000 kWA

' W“‘W"ﬂﬂ*Dlase}~§ower plant at. Asmara sasnares

In the final ‘stags, this Power station iy planied te have
30,000 ki “capacity...The second .set of 10,000 kil oapacity
wag foreseen .fo start aperation in 1965. The pewer house
is completed o accommedate the 30 MW capacity referrsd 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 of 3,954 kVA or 3,200 i (estimated).
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‘A summary of.installed capacltles w1th regard to the owner-
ship and type of power plants gives the follow1ng plcture
(111 W) . . . T e S i v s ) S i v g

© Hydyo----Thermal... . Total

EELPA .,;;;;.‘;‘;--.60 0 .12,  72.6

SEQAO o.qqoo{-o‘c .&:‘_’ 13 5 13-5

,,,,,,

Iﬂdustry sdseddee " o -"";v»,»-,;..,3 2 302

e ML Y SR R

(b) Production 1nJGNh 5

Ownership 1959, .. 1960, 1961 ' 1962 - 1963 1964

FEELPA seveevones 47i1”“9 5.4 LA 9615 117.0 145.5
SEDAO yeesiiiees 241 - 2743 %3145 36,1 . 37.8 ?
Industry cessies f*i?.}j' R K I 0 B L9;05 L2040 2R o ?

Total : 8825“"'ioii?°‘j 1219 152 g Ceeit - e

The relative: importance of the:EELPA; in- supplylng the country
w1th eiectrlc energy is"steadily:growing..
~ EELPA's share in the total produotlon H

B I

x1959 boiooo'vo‘a"":153 5%

o 3 ‘52‘19 60 ‘Bed e eiinne 54‘4% RN
R ‘ 1951 PRPOPIPIFRNET S Fe KT U 58'6% S b
1962 sss000sssme 63'1% PR
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Wlth regard to the type of energy, we have the fellowing

_plcture°

1959 1960 . 1961 -..1962 - .11963 1964

HydTo esvesens . ..2T.8 46,7 < 7:68.1 gz, 108.8 137
Thermal Q..,... . 60.7 V55,95ﬁ_v~§?§8_ 60,5 e B ?

Total : 88.5  10L.7 ~ 127.9 152.6 7 ?

Hydro in % - - —
of total 90?6-04“,<31 .- .,46., ,.%,53b‘, nﬁo;s L, ’

(¢) sales and 1osses in GWh

Por the two utllltles EELPA and SEDAO, the following tables....

. show how much of th: produced energy wag- sold and lost:

1960 1§éi{t;}71962 1963

CEERL e T
PTOductlon ooooooooco;oooaoncooooot 5504 - T4v4 ST 96-5““‘1l7:0ti
Sale$ 009.*0‘00000;00!Q.!OQOQOQOOO' 420?§i 5905 FJ 8305" N “9850”r

R i 1

Power»plants consumption- fa RO h . -
an.d- 1OSS€ES '0.0.0oonocoalboouoaoooocl‘ 12.§ 1409 o 13.0 : 19Q0

In % Of pTOQUQtlon oon;ooco'-n-oounotwwgBJéuuu.2010 s 1334 - 16277

£ s ST -

o RS IE
© 1962 - 1963
SEDAO
Production ..Qo.n.l.cot.o.aoooIQ.QQ..Q“.OO&V.Q%%Q"M 36jl N 37.8
Sales co-ooo.ococcto-ononsn-noconoooooooooooovvcoo 29.2 3006
Power-plantsvconsumptlon an& losses GWh Weseesaennes 6.9 Te2

In%cf prOductlon U..".l...'i...‘..‘.......i.l.... 19‘O 19.O

e
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.. There follows a rough breakdown of electric pOWér_consumption
expressed in percentages of the total production, for 1962:

. Eoonow .""""‘J""*O'U-ol‘notoao-oo.ooocw 42.5% o

—.Publlc consumptlonrand 1llum1nat10n ‘of towns .. 40.0%..—
- Power plant consumptlon BNd 10SSeS. eacsescne "11;5%”*”'

The average rate of growth of productlon for 100.0% ©

“tHe" perlod 1959-1962 wass o il

.- foI‘ the G‘ou.ntry as’a Whole ...ocoooooocaoooo about 20% S
- fOI' EELPA l‘.ao..o.o.c‘-.C’Q‘O.COO...O....‘ about 26 67

e ot i b s

e fg) Transm1551on and dlstrlbutlon

Only information for EELPA is avallable é

" Number
Of e b
consumers

.-+ Transmission - Distribution
lines Peeders  Transformers! .....-

oK iR km capacity
L 132 ks 35 kv 15 kv KVA L e

72960 eeeseeee 418 129 370 28,100 __rj_;g;435
1961 weeevaqer 418 0 159 c408° 40,463 37,930
1962 4eveuqes 418 . 159 468 ©UUUU47,998 0 44,184

~1963 Jisviis 418 159 595 62,798 v - fff52;391_
1964 seeeeves i 418 Goon 159 0 662 T 1,463 60,190

......

_The .low-voltage-distribution networks employ a 380/220 V three-
Pha§§m§¥§ﬁﬁqwﬁithwéuneuiralmwifeww“Themlengfhémbf'fEEééwhetworks

are not known., e

T77(e) Tariffs

l. General‘talf»i.f-ﬁ»-...-a ------ SRR

N P -
..........
.....

_Pirst 100 XWh per month ........hEth. cents 15 per kiWh

Exceeding 100 kih per month ....”Etb, cents 10 per Kih
Serv1ce bhargel 31ngle—phase T hth;“doll;“"”“1 per'month'ﬂ

three—phase ... Eth, doll, 5 per month
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2. Commercial and industrial tariff

AL 7F‘irst1900;)]ﬁ§h\per morﬁth"oﬁ{nbrqo-ro Etho Qents 10 pel‘ kwh

Exceeding 1000 Kifh per month . eseess-. Eth.igéﬁts 5 per ¥ih

soeee. BRGCYHIVE congumption, below
005 Phl O. 89 o tovrsesseansesen c"o [ o Eth. "% cﬂent"“‘""“‘f‘l‘t pe&‘"kv.ﬁ_rh

= Maztmun- demand cherge, Der- month *.H_Eth.ﬂdgl;,m&ﬁwpgr.%Wh
SeI“Vlce Charge b ] thl‘ee—PhaSe sessses Etho &0’1'1 . ‘5 .:.'LPQI"’:'month

Rebate on total charges s . .
s Eareeﬁlng~1OO,OGG~KWh«per monthw.n~m5%

e A 400 000 kﬂh ) ‘f _‘“* ) 10%
. M 100,000 v w15 o
‘ " 1,000,000 ¢ n K 20‘% B
3. Off-peak tariff ERBE o, S

ﬁll CGnSumPtlon o-ooooooooooivlpon, Eth‘ cent‘s 5 per KiWh

Reactive consumption,.below.. . , TN
COS phl = O 89 ssssvoesResssenEsy Etht cent 1 per kKVATrh

“Service oharge, three~phase eseses ~Bthe doll. 5 per month

Rebate on total charges'giw
Exceeding lﬁb,OOO'kWther‘mdnth: 10%
" 460,0‘0‘0' N LR L 1] 20%
" 7‘@090’0‘3 SR LI TR 1 30%
" l,O%}C,OUO LT R [ 40%

" "The supply of this tamiff is.subject:bo.special negotiations
and to conditions of discontinuance ‘of ‘supply fér-certain
e+ e "pe‘r:tO&S Ch s v o s oo e

ey ?TIUEB“Of"fuelﬁﬁef p@wer generation:. . . .. .

. R W i 5 s e

B
0.;."

- Fuel 0il for the steam _power plant at Addls Ababa . 120 “/ton

- Diesel oil in the Qoastal zone .,‘,...‘.....’.‘.’..; 103 Len

.......

- Diesel oil far away from the coast .;..............- 350 o

On this basis it can be estimated that energy from the @1ese1,
e DONEL Dlants in_the sélf-contained aresas costs about Eth. cents
18«30 per kiih, depending; of course, on the amount of energy

B Pp———

produced In these floures, “all expenses are included, e.gs

R rr e i mrmars

fuel, operation, depreciation and interest for the power plant

as well as the distribution system.
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T

(2) Future development..

(a) Production ‘targets -for -the - perlod 1963—1967 are¢ given in
“% doci'(8) as followss - (1n GWh) ol galbesoy i

o o "19_"63 e '1964°°° 1965° 1966 1967
- EELFA ., " ese, ;34. “ e 143 it 175 . 225 : ,26(_5
SEDAO ..eveees 35 5 60 65 70

Industry .... 21 22 22 2525

Total : i;}90 220 . 52§YC;J:;S315NA' w>‘355

The averagéiiates of incpeasé féfééast for tﬁis 4~year period

ares ‘Y | S e 7:
fOr EELPA eeveeneeees 18.0% :)uoi o .
“for SEDAO  wnteenernseynr 1848% = g Tctal 17 o%
fur Industry cecesione 75057 ) ’

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

......

seems 10 be rather dlfferents

Ser 1964 aeseeenesens 3B
1965 seveenenenas 41
1966 sensevessens 49
1967 weneevraears 5L

- (b) . Investments in electric. power for. the period 1963-1967 have
- been .as. follows:

Group of investment v In 1,000 E§ In %

“Interconnected system .....i.... 32,006“'WN%M'Ai‘ 38 5

. Self—conta1ned systems Ceeeeeees f;19}900 - :T "“‘ 23 8~
‘Tls Abbay System ® O 8 O 500" 8500 P e ) 5"900 ’ 7 1 h

----- .

Industrial firms .........;..;..h 450 o 0.5”

Transmission linesy substatiors " " ' T

. Total: j‘. . -- LAY co o0 “83’450 H - 100;'@~
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Technzoal particulars about . the investments

~ The Tis Abbay hydropower plant went on stream in 1964, Wlth
the following producxblllty.

s dz‘l'fﬁ 1967 opo--.ooa'o

~ In the 1nterconneoted system, one more hydropower plant, Awash II,
is now under’ constructlon. Its 1nstalled cap301ty Wlll be 32 MH

and its produ01b111ty as follows'

1967 .A.0.0....O‘ 75 GWh
flnal seveseeasa 182 GWh

— The Awash III progect 1s also included in the expansion programme
for the 1mmed1ate future, and will have outputs identical. to
Awagh IT,- R

- In the selfhcontalned systems (be31des Tls Abbay), -new. power
plants will be built in ‘Dilla, Makalle, Axum, Asha Teferi, Bonga,
Debre Taber, Kdua and’ Dembldollo. V

c“Expdnsisn of the ex1st1ng power plants is planned 1n s Jimma,
Dessie, Hagere Hiwot, Debre Berhan, Gondar, Debre Markos, :
- Yirgalem, Negellie Borana, Assab Jig;lga, Wnlamo Sodds, Assella,

Lekempte 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 kil diesel electric power,
200 kn distribution feeders 15 kV

18 MVA distribution transformer capacity.
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-~ SEDAC will expand 1ts exlst1n5 .generating. ‘power. by 5,60@ k-
by construction of the flrst staae of the thermal power plant

at Bellesa,

-~ Industrial enterprlses Wlll build power prlants only in those

cages when the factory 31tes render 1t,1mposslble for them to

be supplied by electric power from the public network

L =By 1967, the follow1ng l32~kV transm13310n llnes Wlll be
 oonmstrieted:t o S
From Awash II to Koka double cifouit eee 25 km
From Koka 10 AKaKi sseveiseaiisiciessenss 75 ka
From Akaki to Sabata and Gafardd ....... 25 km

‘«Tctai : 125 km‘ N
+ There #ill" be 1nstalled in the 1nterconnected system alsos:

45 kv transm13s10n lmeSQ rreevrens about 80 km
B LE A &1str1bu$10n feeder esesnesss about 400 km
L stﬁrlbuigon transformer capaclty » about 56 MVA

-~ US AID flnanced the feas1b1¢1ty survey for a hydropower station
on e Flnglar Rlver, “the Blue Nlle, trlbutary., The 94 MM .
project” reQulres an 1nvestment of E@?O million or US$28 million.

o BpECiTiT ‘Yhvestiiont iy US$296 per K. ‘



9,

10,
11.

" Ditto, Add. 1. o
W“Industrles et travaux d‘outre-mer", January 1964, No. 122.
World Energy Supplles, 1960-1963, UN, New York 1964, No,8.

.
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DOCUMENTS USED

African Electric Power Meeting, Addls Ababa, October 1963 .
E/CN,14/EP/3 Part I. ‘ -

Dltto, Part II

W i n 1959...1962 § ":’7‘ Lo 1963, Nel7, .

’Tmthloplan Eleotrlc Light and Power Auihorlty. Heport -~ Past. -

actxvitles and future programme, Addis Ababa l962.a~

Report of the Preliminary’ Assistance Mission to Ethlopla, IAMA,

Imperial Ethiepian Government Second F&ve~Year Development Plan

1963-1967, .Addis :Ababa. 1962, L i i e

Electrigity .in Ethicpiay sBthiopian:Electric nght ‘and “Power " .
Authorlﬁy, Addls Ababa 1963. [ _ LT

Imperlal Etthplan Government Statlstlcal Abstraot Addls Abaka 1964,

:Development of the Steel 1ndustry in East and Central Afriga, ;#.S.
+&tkins, and. Partmers, Preprmt, 1965.

e

e ::"

Abbreviations and sympols used '

MW
MVA
G h
TWh
tce
HE
DE
SE

TE -

Megawatt = 15000 Kif - » =7
Megavoltampere = 1,000 kVA
1gawatthour = 1, OOO OOO kWh
Terawatthour = 1,000 Gia
tons (me%rlc)iﬁfuooal equivalent
Hydroelectrlc power plant :
Diesgsl eInctrlc power plant
Stean electrlc pomer plant

Thermal ‘electric’ power plant
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2. SOMALI REFUBLIC

I. Primary Fnergy Regources (3)5)",:}>~

(1) EZdrogcwer

Somalia has only two perennial rivers, the Uebi Shibeli and the
Juba. Neither has very great potentlal w1th1n Somallan territory.
The total hydro~potent1al is estlmated at 200 ~-'1,000 GWh, but it u
seems that the spe01f10 1nvestments wouid be oon81derablea According -

1o Assoclated Consultlng Englneers, the Northern Region has a hydro—‘

For the Shebell rlver, no flgures are given. -

(2) Hydrocarbons

e
Much of the terrltory of Somalia ig underlaln by sedlmentary
rocks, -principally calcareous and evaporltic 1n nature,;and 011
seepages occur at Laga Shabel in the Berbera dlstrlct.( There has
bedn a con51&eraﬁle amount of exploratory act;vzty and a. number of
“ doep wells ‘fiave been drllled, malnly in. the"coastal regions .~ Shows
of 0il and gas have been observed in a number of wells bui so far

no economically exploitable accumulations;§§ye;§§§§}diséévérnéift‘*Tf‘“

Exploration continues and may ultimately be successful,® @ "'

(3) Coal

Low grade coal is reported to oocﬁr at Dﬁrbo, in the northern
mountaing near the Gulf of Aden. The bed is reported to be. apout -
2 metres thick, but to be lentlcular. The ooal hag the following,
characteristics: moisture 16 per cent, volatlle matter 39.4 pexr -
cent, ash contunt 6.4 per cent, c&lorlflc value‘5,719 calories per
gramme. No estimate of reserves is available. This deposit is.reported

to have been worked prior to 1939,

(4) Lignite

Lignite is reported 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) Non-conventional sources of energz

(a) Geothermals Hot springs with a temperature‘eﬁ around 40 ¢ B
. are known to occur 1n the north«eastern part of Somalla.
leen the occurrence in thls area of magor faultlng along
the southern 31de of the Gulf of Aden, it-is- possxble that

geothermal fields mlght ex1st in this area.,

4£b) ‘Solar._Much of Somalla 1s sultable for the utlllzatlon of

A solar eneréy 1f thls could be develoPed on an- eceﬂemlc basxs.

(e) Wind: The northern mountains provide many smtes Wthh would
.be, sultable for the development of w1nd power, were 1t not
‘,1_for the fact that the w1nds 1n thls area are seasonal. Power
?§¢ould undoubtedly be developed durlng the season of the north—
sast monsoon, but the potentlal durlng the remalnder of the

. year 1s dublous.

II. Production, Trade. and Consumptaan of Prlmary Energx (5, Sa)

With excepfion“Cf woo&«aﬁ& wdoﬁ°char00a}? largely for domestic
consumptlon, there 1s no production of primary energy in the country

and only 1mported energy ‘in form ‘of llquld '‘fuels is used.

In the period l959~1963, the foilow1ng quantltles of llquld

fuels were imported and consumeds - *

1959 Ll evae s iiea it 750,000 tee. (rounded)
22960 Lesiiiiiiiiicieds TUB0;000 toer
= 1961 .ecieesencecvcense 50,000 tce ",
= 1962 sieeieveopeiinsines 50,000 tce T
- 1963M,.................. 505 000 tee T

Speclflc consumptleplggr capita was about 23 kg coal equlvalent

AP
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III. Electric Energy (2, 4, 5, 6:),.‘";5.“.1.'?;',,'“ ST smau

(1) Ex1st1ng power ‘plants

(a)

There are only dlesel power plants in“the countryy, the total

1nstalled oapa01§g,be1ng 7 900 iR 1962, ~Self-producers

are not 1ncluded in that flgure ‘and’ their cédpacity is not

*
RacH

known. o R e

‘;(b) Productlon of electrlc energy ‘amourited to ‘somewhat more than

(o)

(a)
(e)

(£)
(g)

10 GWh per annum in the period 19%9-1963, In 1961, it was

12 GWh. For other years, exact figuxnes are not known.

Consum2t10n° In 1961,’the total amotint of units sold to con-

.. . BUmers was ll GWh. Power-statlon consumption and. distribu-

tlon 1osses were about 1 GWh or sotie 8, 3 péer cent of the

total generatlon. o R e

Only 3 GW¥h or 27 per cent of the total consumption were used
by - 1ndus$ry. -.In the period 1956—&961, the average rate of
growth of- gonsumption was, about 6 2 perigéﬁt, whlch is’ T
rather low. , s

In the, period: 1959-1963, specxflc oonsumptlon of electrlc e

- energy was abcut 6 th Qer caglta.

Lk

Transmission: No 11nes exlstlng.‘ k

Distribufion networks:. In 1961, fifteen twons were electrlfled.

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

country.

Generation cogtss No:data available,, .

Tarlffs, No data avallable. "For industrial- pubposes, the
average prices of’ electric energy: amount.tos . .

. In the Southern Region: So.Sh. 0.60/lifh = 8.5 USg 1 Kith
. In the Northern Region: So.S5h. 0.45/kih = 6.3 USg 1 Kilh

il

i
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(n) . _Fuel costs: At Mogadiscio, for:gas:oil-:

. Import cost c.i.f. Mojadiscio ...us:1734 Somali- cents’ per ‘1itre

P GO\TeI‘nmen't taxes B2 R KA N TG RO ERNS SN 39 O " " "

ey = '”‘“’Dis*trfbumﬁ COSfS ...ﬂcgto(oooaocoo 23 6 " » " o n

st

,Sa.le 'DI‘lce ao.o’onn.o'ec.b(o".‘ln‘ 800 " " "‘

(2) Future development (6) S e

of consumption are very far fron the possible sités for theVgeneratlon
of hydroelectrlc power. Thus the very large invesiments 1n the. gensera~

tion of hydroelectrlc power and its transm1ss10n over long. distances:. .

cannot be Justlfled épbthe}ﬁaszs of the foreseeable demand for elactrl—
city. The country will, . therefore have to depend. on- thermal: statlons
for qulte some time to come. Hbaever, “the hydrceleetrlo pctentlalltles

hydrcelectrlc power may arlwe as a result of cectain fulure. developmen#s,

paFticulariy in rcspnct of mlneraT resourcesy which it is nct p0sséb}ew“

to foresee at present. . . oL i e Sp

. The -esteblishment of ‘a national grld system is not feasible, due
to the:long distances separatlnﬂ the varlous centres of consumption
and to 1o TelativsTic e21} ddeas 2% cach centre. Capital inve stment
in the tranumasslon system will have to be very high, resultxng in
high transm;ssxon costs. - This would: tend to raise the unit cost of

electrlclty to the consumer. ThO‘oountry‘will therefore have to

,,,,, I

[ 4».

consumption.’“‘f

There is no standardlzatlen -in the electric supplies of the
'wtbef

requirementsdof: the.ex1st1ng sets, ‘new generatlnb sets shoul& e

country. It is proposed that, unless otherwise nece581ta¢ed#b

standardized: and should- bE des1gned to supply 3~phase 230 volis

50 cycle per.second alternatlng ourrent. ‘
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In the First Five-yecar:Plan, the- follow1ng development of

:electric power is foreseens.

-Existing -

Locality - power New power .  Investiments
. : ... KH - MW 1,000 So.Sh.
HATZeISa sesevesenranseanns 800 . 750 - ~600
Berbera esesscesssassesenses . 360 . 1,420 1,800
Mogaéiécio;;.;..........;..; _2,744;7 1,920
‘a) Purchase of existing . o S
installation ‘ R . 5,000
‘v) Development 5,800
Campo Bottego and Afgoi »"“? : . Su§piy from ,506
e e - Mogadiscio ’ )
KiSilRYD wesesvsoneasaeness . 310- - 1,200 1,800
25 other small towns ...e.. 7 7 9,500
Total” ...;.;;;.;.; 4,214 5,290 25,000

Hargeisa ....... : The demand for electricity'is expected tu
increase in future at the rate of 20 per ‘cent
:;per annum. The distribution system will be '

 expanded and improveds

i L s

Bgrberai1{,,.,.,;;gThemdistributiOn-system'will'bé“impioved and
. expanded to také care of the demard of the

.: .new. port and of the growing demand Of the tcwn.”J

*n

‘The exlstlng power 1nstallat10ns owned by .
Elettro-Industriale Italo-Somala (SEIS), w1ll
be purchased by the: Government. R

Hogadiscid ...s

Campo _Bottego s Do : .
ana Afﬁoi ‘ aecap .3 The local genera.tion 'W;ill b'gv; dia@ontinued.‘ I

‘A;ﬁighyyqitage‘sgpply~faedex\will bring power -
from Mogadiscio and the local distribution
system will be improved,
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As a result of the building of the port,
the demand for electric power will increase
substantlally. The old two 30 Kih units

| will be removed and., two: 600 kW wunits will

be added.

Improvement and/or installation of new

capacity and dietribution system in twenty

five towns ib fobeBeen, --ime-- o o HEE
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- DOCUMENTS USED - S e

1. African Electrlc Power Meatlng, Addls Ababa, October 1963
- B/CN. 14/EP/3 Part I."

2. Dl‘t‘b’), Pa;rt II.

3 Ditt(", A'd'd' fl,-",_f e s Cam e s T

4. Industries. et travaux: d!outre-mer, Jahuary 1964, No. 122,

5. World Energy Supplies, 1959~1962 s UN, New York 1964, No. 7.
Ha 1 " it ' 1960-1963, " " 1965, No, 8.

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

Abbreviations and gymbols used @

Md  ~ Meguwatt = 1,000 kW
GWh - Gigawatthour = 1,000,000 kiWh

tece — tons (metric) of coal equivalent
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3, FRENCH SOMALILAND

I. Primary Energy Resources (1) SRl Ll cpiisios ()

There are no known energy resources,texoept Lake Ass&l for ‘hydro—

0303 s

.-

electrlc power. o

1here are no data avallable about the'hydro~potent1al'of the -

cowntry, T e
e .

IT,. PTOductlon, Trade and Consumptlon of- Prlm&my Ener"”

There ig no local production of prlmary energy in the country.

IS e 2 Ak s ks o oS

Pr&mary enamgﬂzgépﬁmgorted in reIf%1v€1y”1arge guentities. . in_the

2o X PR

E8)
form Of llquld fuels., Onlyra small PO

‘&_pn of that energy is consumed

1 o g

in the country, Wwhereas the‘largest part of-it-gees-to-Bunkeprs!
meanlng§ﬁhat it is supplled to forelgn-boun& shlps ‘@and ‘airerafty - -

s SN

1rrespect1ve of the flag of the vessel or plane. "Bunkers"-ard ndt
consxderea*a§”“ih3mmﬁﬁ;~mm e o Tt e D0

In the period 1959—1962, trade and consumption of: P@@Q@ry energy

expressed in 1,000 tce (rounded) were 3 e TRt

N S

Net impont. - - Bunkers ;Hi honsumption

..........

19 59 Pesses et }:ﬁn 134‘6‘)x :""0 L -: . -1' !‘440 - r_ 3 \{ 20

1960 L I A P RN 1 ’460 - " ': . :j‘ * ‘]‘ f44O * ~:& , 20
1961'9~¥v¥¥3?¥é~3%-f‘~e11385954vr_56<f cekgB40, o 20
1962 Sseencsnnerense ’9}.@ 1,89‘9\‘” ) o '20

- Sy
s sy e \_‘:“_;:L R e I -

e s < 5 2t . -
B SRR

Consumptlon ger caplta was il

1959 ......‘......éa238;kg,cga;:egu;valgnt

19607 S e e eens SBTH N
961 i i e BTB M il M
Y6 S s e 3420 b M i

TR
L S VN




E/Cﬂq 14/INR/ibﬁi AT
Page 24

I1I. Electric Energy (4) T I Tl E R

(1) Existing power plants

- There‘areipnlx two d;esel plants.k -

~ DE Djibouti with an installed capa01ty of 8 800 kVA (about ?,OOO kW)
~ DB:Arta,in;a. 9attls-breed1ng centre, some 40 km from Dalboutl.
The capacity is 400 kVA, e

(a) The  ihspalled capacity of the DE Djibouti has 1ncreased o

gradually 31nc;“1§§3‘w B e it RN SR Tl
CUARTT G e 2 New Cagaclty ﬂbxaiAﬁapaozty
S S AnWAT U UinkVAS in Wi
1953iusentoenneyy o 3,600 3,600 2,900
. 1961-:,.'.". {”"‘l“‘" ”-v':’f:f:’;‘z ':]50 v 6 350 LT >-75’190 IR
1963 vevesseenses 2,450 8800 “"7,000
DE Djibouti Lo .
T e “1953";;..\...« ~2.8-GHh .. .. . R
e 1962 ,',_,,'.‘. . o
. 1963 +uevedes 15,0 Gifh (estimation) ST
YT 1964 wviieves 1946 G ]
- M .- S A
In ‘the 1l-year perlg& 1953~l963, the rate -of -inergagse.of (7]
s s w.{g@augilgn“@veraged 18.5 per cent. e v e e e, -

{2) Transm1351on and distribution .

* As’ the pE Piiboutil supplies. only. the town of Dglboutl and its
suburbs, there are no’ transmission. lines, in the country. The genera-
tion voléége of the DE Djibouti is. 5,500 V' and at that voltage electric
energy is fed to about 40 5.5/0.4 XV trapsformer stations.

¥ - Hstimated,
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The installed capacities of these stations range:frggfgﬁ tq[750 kVA,
The lengths of the 5,5 kV feeders ares: |

- 30 km undergr@uﬁd cableg “in the’ﬁéwn.

- 10 km overheads&anee~1n “the suburbs.

The 220/380V 1cw—voltage dletrlbutlon system ls 1ed maanly as over-

nnnnn

head lines.

ad SRR

The consumption of the DE Dglboutl 1tself and the. dlstrlbutlon
losses amount to about lO per oent of the total productlon. Therefore,
net” consumptlon 1s 90 per oent of gross product;gn.; About one=~third

of net consumptlon falls to the 5 SukV network and two-thirds to the
low-voltage" nefwork. ' ‘

IS

In recent years, consumptlon in: the Djibouti area has been as
follows: - (s '

i3 Sl A R

1963 sesrvae oaoooo‘o\ooio . 14.4 G’Wh e
1964 0‘00‘.0.0!.0.0-.0“." l?tsmh

(4) Tarlffs - N S oy
(rate cf exohange,tfr. CFS 1 OOO -~ Ffr- 23 = US$4.6)

It is very significant that the electr;cltytarif’fa;ch&x@:ﬁbeehg
droppxng constantly and quite notlceably.- SOg for 1nstanceg the
dodestic tariff per kih (Yow-voltage, lst rate) developed as follows.

" 1955° .....;}}}};};...“ about USg 12 4
1963 seees ‘;3.;".:‘ 0"6"0/ .,' .‘A about US@ 8.3

that is to sayjyi'a reduction of }}*per cént.

R

In 1963, the tarlff structure 1n f iCFS/kWh was_ as follows.

i 4

(A) Low voltage
(a) General tariff ¢ fr.28/kih
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(ngi
ifa)
(b))

()

Industry:”

F e
1st rate (150 k) ............«fr 22/kWh
2nd rate (next 175 ) suseess £T 20/Kih.ficve o
3rd rate (next 200 h) veeeers fT 17/kWh

 4th Taté (Test) veseesesseees T 13/kWh

The charge is based on the maximum power den}\a,}qd‘@nd the

corresponding hours per month.

LT

Domestic use.

. Mhe:tariffs decreass accord:.ng to the number of Tooms.,

(a)
(e)

... Fo¥r a -thressroomed apartment, the tarlffs are.f
| :-2st Tate (110 Kih/fonth) ... 18 fr CFS/kWh L

-

2nd rate (next 140 kih/month) 17 "
~ 3rd rate (next 160 kWh/month) X5 =~ "
4th rate (I‘est) svsesesa s 13 "

Power : fr OFS 18/Kih....... ..
Public¢ lighting &+ "

lst rate (till midnight) ..... 18 fr CFS/KME
. 2nd rate (from midnight to dawn)l4.5 fr CFS/kKiih

Medium yoltage (5.5kV) ¢

(e)

wEeakﬁta?iff (from?S Delm. t0 midnight) ; 19 5 fr CFS/th‘%

Off—peak tar:;.ffs (from midnight to 6 p.m.)

........

}F‘or a two—month conaumptlon, |

from O to 20 Mdh cenpese 13.0 fr CFS/Wih- -
from 20 to '60 MAD soveses 12 0 o n
‘ from’ 60 to 140 Mih ......, 11.0 "
from 140 t0 300 MR seenees Fab T TR
over 300 ik ”*5“Tf‘!!"'l?‘5 AT

Fixed charges for power : fr CFS 5,000 per kW and year,
the firgt 10 XH being free.
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(5) Fuel prices

Fuel : FD 6,000 per tOn consumptlon 1n 1964 33320 tan.
Gas 6il ¢ FO 11 ;320 per ton~ consum*ptlorr‘ln 196

(6) Future development N T Y o

In the present five-year plan, the following constructions eng

investments have been foreseen.

R PRI B . B R t'\‘ ey ’,;:";;:...

(a) In 1965, a new dlesel set was 1nstalled'1n the power plant
Yo%t Dglboutl. Another ‘diesel set W1th a Gapaclty of 4,200 K
will be installed in 1967-1968. At the same time, the

eluctric installations of the power plant will be modified.....

(b) Distribution network : The medium-voltage- feederm will be.
changed from 5.5 KV to 20 kV, The trangformer stationg:. _

will be meodified accordingly. . - o L dssagusld

(0) Investments: The fullowing sums have been earmarkédi i’ -
- FD 150 million far the 4,200 K diesel sty oi @i i - AHT

— FD 30 million for the modification 6f thelpowey stdtion

of Djibouti; S noer B tosdbn Lonplin e

- D 320 million for the modification and exténsion of thé

digtribution wetwork.
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1. Afrlcan Eleotrlo Power Meetlgg, Addls Ababa, Ootobar 1963,

EfTN.14/8P 3, Part 1. -

2. Ibid., Part II. CHERIS T YL

3. Ibidd a1l R R R o

4. Industrles et travaux d‘outremer, January 1964, N04 122.

5. wU’nltecl Natlons, World Bnergy, 1959-1962, New York 1964, NO. 7

Abbrevidtiohs And symbols used: - =

MW —"Mekhwatt = 13000 kW

GW - Gigawatti= 11,000,000 kW

MWh - Megawatthour = 1,000 kWh B o S RETIREE
GWh -~ Gigawatthour = 1,000,000 kWh i -+ =~
TWh ~ Terawatthour :=-1,000;000,060 kWh. - »
tce =.tons(metric) of coal yaquivalent

i

fl

DE -~ Diesgel electric power plant

FD = Bjibouti francs .. oo PRI I £ N
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4> UGANDA

B P

I. Primary energy resources (3)

(l) H;gdropoWer ('2‘-"9 3$w4)ﬁ- el SRRl e e
N There are several estimates For the tetal hydro<potential of Uganda.

They range from 15 to' 45 T{h ps a. HOstIef this poténtial is concentrated
along the Nlle below Lake VlctOrla. “a4t:0wén Palls-there is already a 120~k
1nstallat10n, later to bé extended toi {150 717~ A further 180-Mi project has
been proposed for future development at Bujagali.Fallg, 7 miles down-stream
from Owen Falls, and “there are seven more: sltes capable of development on
the Nile below Bujagali. - In south-west, Uganda there is a small hydro-
eledtric installation (1:2 M) at klkagaﬁl and another small plant is to be
erected near Kabale. . At present the total, hydroelectrlc energy production
is about 450 Gih P.as, or 2.1/2 -,3¢per.cent,9n;x,qf1§Qe total lowest
estimated potential of the country. _-About oanhégf;ggrthis production is

.being exported to Kenya.

(2) Hydrocarbons o

The greater part of Uganda 1s underlaln by rocks totally unsuitable
for the formation and accumalatlon of petrolsum. Cnly in the Rift Valley

system of the western part of the country is there any thickness of un-

~-disturbed sedlmentary rocks, and these appear to be entirely non-marine in

~-.character. 01l and: gas:. seepagas occur at several localities in the Lake
Albert area and some exploration work has been done in the area, including
drllllng 2 well. Tha beds penetrated by the Well appear {0 have orlglnated

‘shales.‘ Oll-s&turate& sands ware found at shallow depths and the oil may
v

; :Mhave resulted from dlstlllatlon of the o0il shales’ by igneous intrusions

assoclated w1th the let Vallay fault system." i

(3) __SL&-}.
Small areas’of Uganda rre:known: to be underlain by rocks equivalent
to the coal-bearing:series’ of south-eastern Africa, but drilling has not

disclosed any workable icoals, only coaly streaks ﬁaving been found.
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(4) Non-conventional sources of- energy

(a) Radio-active minerals S

Several deposits of radio-actile minerals~are known in
Uganda -and some small low-grade dep031ts were WOrked for
2 syranium during the war, although_none are at present in
production. - Prospectlng contlnues and the prospncts of
flndlng economically workable deposits are cons1dered to A

be geode s Fiongil

| Uraninm"ﬁinéreie,'although so.far.rare. in Uganda,.have .. .

“3beenifoﬁnd%méiniy as euxenite iA pegmatites in various

’iiocalitﬁéexiniﬁugende,‘Toro, Ankolé and Karamoga, and. . .

as microlite in ~estern Uganda. Radio-activity is also . .

' found ih certain spring waters. along the boundary of. the
westérn Rift Valléy.

Thorium minerals arc common compared to uranium ‘mineral’s
and occur as monazits from the weatherlng of granltes and
v e B8 thorlt At kalapata in northern Laramoaa ‘monazite is
- found in quartz-llmenlte—rutlle nodulss in “biotitec -gnaiss,
and other mona21tc occurronces ‘are at Kaleré Rivary: iipuywi,
Buhweau and Bugarama.' Although some havé a ThO as

G ag e commerc1ally exp101table.: ‘Thée same is true’of* thorite'Which

lls found at Lunyo (Jaetern Prov1nce) and Apeykal° in northern

] !,

KaramOJa,
g N

~No sustained Scdrch for uranlum has been carrled out in
Uganda, although, con51der1ng its geology, tectonlc act1v1ty

SRR TH L In +and lgneous activity,. thc country must be regarded as offerlng
many favourgble aspects for the occurrence of radlo—actlve
minerals; this is confirmed to some extent by the early
results of the aerial geophysical survey being carried out

“under a United Nations Spscial Fund project. Thorium—

bearing ores aré known but the possibility. of their .
commercial exploitétion is doubtful at the presentﬁstage

of knowledge of these occurrences.
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(0) Qggigszmé; il T

It is hlghly probable that geothermal fislds exist in
Uganda?‘;n connexion with -the let Valley faulting and
its assdglated volcanic activity. A4t Buranga; din Toro
provinég? there is an extensive area of ‘hot springs and
swamps)agd a definite attempt was made to locate an
“accumilition of-geothermal.- steam. _ Ten wells were drilled,
most of which gave hot water at 96° ~ 98° C, and two of
Awhlch made con51derablv quantities of steam before
_dylng 1nto geysers. " The area is located in the aAlbert
let Valley and the?sprlngs are 1mmedlately adjacent,

to the main Rift fault.

IT. Production, trads and cohsum?fiéﬁjoffiriméry éher§y~<5y5a,7;9,lQl

(1) Production

Iydropower stations ars the only source of primary energy in the

90““??3{,,y- o el LR
Hyarouenergyx R Total e
“M‘ s in Gl - in 1,000 tce
o Total Public . gEgivaté “(wounded) .
1959 5.6 usiE - CLT3 e
'1960““ “(;;396;2ww«fmmwm396&gmeﬁ“,wauwm o 198
1961 450 7 434.8 - awbout 19 - - 225 T
1962 470 453,00 17 235 )
1963 570 Stos00 om0 . 255 )

Conversion ratio : 1°Kih = 0.5 kg coal equivalent.
(2) Trade

In does (5 and 5a), there is a want of clearness sbout the real
amounts of imported and consumed quantities of liquid fuels. The figures

quoted are as follows (in 1,000 tce rounded):
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Net Imports Bunkers Consumption

1959 170 - . % below the . 180., . =
level of

1960 - 170 '9 ~rounding - 190
1961 - 160 . - 0. - 18
1962 - 180- . .. 10 190
1963 . .180 . 20 . 200

Quantities given under "Bunkers" were supplied to foreign-bound
ships and aircraft, irrespective of the flag of the vessel or plane.

"Bunkers" are not considered as "ixport", nor as consumption' of the

country under consideration

In the figures given above, the equation 3 T
Net Imports — Bunkers = Consumption R

is not complied with.
(3) Consumption
" Part of the hydro-energy prodiiced is exported to Kenya according to

a 50~year~agreémenf bztween Uganda and Kenyé¢

Hydro-energy Consumption
- T Consumed ' Liquid  Total
Froduced ; Lxport in country fl,OOO tce fuels o
‘ Gih 1,000 tce 1,000 tce
1959  345.6 . 129.4 - "216.2 108 180 . 288
1960 396.2 7 160.1 236.1 S 118 +.190 308
1962 470 .188.9- - .o 281.1: 140 vires19Q 0 0330
1963 570 190 320 160 200 - 360
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CT Consumptiohper capita s

H Populatlon : Kg of ‘coal

“{in"1000) 07 icequivalent:
1959 6513 L e 44 ne Pefinrnn e LEsseel
1961 . 6845 45
19620 7016 47
1963 - - 7190 e, 50
I1I. Blectric energy (2,4,5, 52, 7, .8, 9, 10) . )

(1) oxisting power-plants ...

(a) Installed capacities gt e

The bulk of electric energy is produced in the Hi Owen
Falls, horth-wesat. of Jlnga.; This hydropower plant is
constructed on the. Vlctorla Nlle, with a head of about
ZO m- ;

HB Owen Falls is designed ‘Tor 10 turbo-generator sets,
‘each lﬁ-ﬁw with a final installed capacity of 150 M,
At present,.only 8 sets are 1nstalled w1th a capaclty
of 120 M. The last-two sets wlll not be 1nstalled
until about 1968. Tha total producxblllty of the plant

will amount to some 700 GLh.

3951&95 H Owen Falls, UiB (Uganda, Zlectricity Board)
has a small hydropower plant at Klkagatlf(;,ZOO ki )
and another small bydropewer plant will be erected near
Kabale (installéd capacity not known).

The UgB has had an installed diesel capac¢ity of abeut
15 M since 1950, but since 1954, when Hi Owen Falls was
commissioned with the first two sets (30 M), the diesel

pover plant has served for stand-by purposes only.
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Besides the U.B, there are _some. industrial enterprises
(mines of Kilembe, plantations of tea and coffee, and
cotton-spinning mllls) w1th their own hydro and ~thermal

plants. Their 1nstalled capac1t1es are not known.

Summary of installed capacities (in NM)=~
U.iB Private ' Total. ~7*!

3 121.2 ) Not ) Not
P 15.0 :> known )  known

Total 13602

(v) Production, exgortténd'cbhéumptibh.af»fxﬁz.EL&?H&.QQ? slcl N
Exact figures are available only fobr'UEB!s production
(in Min):

Gdadiatar

Héo o0 D8 L Zotal

19587 ws,5i0 316 -t 345,886
1960 396,166 1 2927 396,458
1961 434,174 69 . 4345843
VX962 Tt L 452,328 . 818 . 453,146
: 1963'459.,v!; e P SR S 495, ooo”

The 4 year
average rate

of inorease

is 9.4 per cent.

N e M N N e o’

LFor the electrlc energy productlon of the private
enterprlses, there are avallable only very- rough

. flgures in Gin (docs. 5, Sa)

1959 oo wayn e 20. o 20
1960 L : 20 . .. 20
1961 e 20 20 40
962 ., . .. ™ 20 40
1963 . . 10 20 30
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In the same way, thorcfore enly rough- flgures for the country's

total _productlon9 export and consumptlon in Gihs

Total prodiuction = Jxport Consumption

1959
1960
1961
1962
1963

"Consumption"

370
420
470

490
530

130 240 )
160 260 ) The d-year

- ) v)q averagg”ya?e
190 - 280" ¢ of growth is
190 - 300 ;3;9.25 per cent
190 340 g

includes power—station intsrnal consumption and

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

the station consumption and losses amounted to:

1959
1960
1961
1962

31.04
33.94

34.38
35.34

¥h = 8.9 % of total UuB-production
" = 8.6 % of total U.B-production
" ;M,z,gl%kgiytotal U.iB-production
" = 7.8 5 of total UiB-production

Trangmission and distribution..

In 1961, the

lines were:

132 kV and
33 kV and

33 &V and 1

réute~lengths of the existing transmission

66 KV ——e—— 265 km, ovorhezad

3400 km, overhead
50 km, underground

The systeméléﬁg%hs"Of the transmission lines are not known.

In the same way, there is no information about transmission

lines constructed after 1961.

The dlstrlbutlon system of ‘the U.B is standardized at 240/415V
50 cyc;eé, 3 ‘phase wlth neutral wire. In’ 1961, the low

voltage dlstrlbutlon system consisted ofs
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(a)

Overhead lines -, ahout 730 km roﬁ%e—length

: Underground lines., " . 68 "¢ i "

U&B generatlon costs 1n cents per XWh .s0ld

u

- WL 1959 1960 figsl
.. Cost of fuel e 0.61°  0.01 ;’ _
.‘yOperatlon and maintsnance 2.831 2.73 L2370
 Depreciation apd intersste 7.69  T.66  9.76

= sk cents 700)

Total costs 10.53 10240 “13.46

Tariffs s

The tariffs of B are as follows (US& 1 ® LAS 7

. Domestic:. For domestic purposes in premlses used Pl

fo et exclus1velJ as’ a prlvate res1dencea

Flrst 6 unlts per month, per room lOO cents per unlt -;,}QA/"

Next 18 units per month, per réom 30 cents per unlt

All units in 6XCESS se+eessva'ssss 14 cents per unit .

Premises with less than three rooms shall be taken agy !

having three rooms.

Power: TFor 1ndustr1al premlsos and others where: elactrl—
city issued malnly for motive power puroosos, a
limited amount ofi 1ighting of the premlses belng

- permitted,

Low voltage supply

Mrst 50 KVA of maximum demand Shs 31.00 per KVA per month
Next 250 kVA of maximum demand Shs“29.50 per kVA per month
All kVA of maximum demand in " 28,00 per ‘KVA per month

excess

and
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Ei?§§ 200 units per month per kVA of maximum’ demand
e C e . l3 25 cents per-unit -
Igféxtlso" n WO wT " 11 75 “n " "

A1l ﬁnits“infexcessi;if.......... 10 25 t(' ven

- For premlses requ1r1ng a supply not. exceed1ng 50.kVA.

for power. and/or heatlng. lighting is not included.

First 500 units per month............. 47.5 cents per unlt

A1l units in OXCESS «rirenerressennnns 42.5 “p‘ ”fu "

S

Floor area block: For hotels, res1dent1al clubs, hospitals,
clnemas, theatres, board1ng schools, m1s51ons and other '

s1m11ar prem1ses

F1rst 25 un1ts per month, per 1 OOO sq.ft. of floor area,
o o 'f:IQO cents per un1t o
Next 75 5 W w T a TTW Tws e e e
All units in excess..seeeiecenicieaiil.s 14" ﬂff:“
The floor .area shall be taken as the superficial fleor::.
area of the prem1see and part of 1, OOO square feet shall
be regarded as" 1 OOO sq.ft.i Th1 l
restaurants w1th the prov1so that the number of un1ts
allocated to the 100 and 45 cents rates shall be not
less than 175 and 525 per -month respectively. ' ~°

ar1ff also appl1es to

General: .For all.purposes in premises requiring a -supply: .-
.. ,of electricity exceeding PP kVA,.except premises !

,to which the domestic or maximum demand ipower - -~

. tarlffs apply.,w

For all kVA of maximum demand........Shs 33.00 per kVA per month
and I P ‘

'For all un1ts .....;;;::;;};;;.L}.l.tuh l4‘bd-cents per-unitA

- For all purposes except for sireet llghtlng and premises

to which the domestic tariff applies.
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FOI‘ all unitSi :.’ 4 ss nd 2 e 0 s oylo:‘;' . ‘ . o‘; . o;' - 100 Gen‘ts PGI‘ uni't-

Jlectrode b01ler and approved 1ndustr1a heatlng 1nstallat10n H

- for suppl;es of electr101ty to appllances sach with a
capa01ty of 30 kV and over where the 1nstallat10n 1s ;
separately‘W1red and metere&. ihe rlght 1s reserved ;
to restritt ihe supply durlng perlods of peak demand.‘

. aF e T e o L
FOI‘ all unl‘ts'o---n\c.oabc >-......9 5 cents per unl't

ﬁgtgr rentaLs»

Slngle—phase meters ovcr 40 A max1mum ratlng ané threvl—‘<¢,

phase meters.....................,,......Shs 3.00 per .month .

Time sWitches seveveicencertocanonncannse " 1 75 "“ "

Securlty llghtlng tarlff° The consumer must be taklng

a éﬁﬁply of elyotrlc;ty an one .of the Board's other .
tarlffs.‘

Separate meterlng has 1o be prov1ded.

For all’ unlts...,...........,.....‘...75 oents per unlt R

B : [P
S T SN s

Instltutlonal cooklng tarlff The consumer - must be taklng
RSO N

a supply of electr'clty on one, of the Board's other. tariffs.

Separate meterlng.hés to be provzded.

Syt
Qv

For all unitse.caedscisivnorvnonsaceceld Céntﬁﬁpermdnﬁtff

Consﬁééf’ﬁnit“%éf{ff“' For suﬁplles of electrlclﬁy for e
lightzng, radic and small appllances to premlses whare
the fAstallation is comprised solely of a consumer unit
of the Board's standard pattern and controlled by a current

o limiters oo e o oL ekomnoEame e B D

s

ooy B

"{lth 1 A Current llmltero..-........... ....Shs stQ{peI‘an“th

Vith 5 L ﬁ ,"f‘f"“"”*'ﬁﬁ!ff'~f;,gQaQQ LN

wrte RS ot i PR
YL R C R O BRI SR
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2. Pyture development

For the tlme belng, there is o need of addltlonal hydrqpower

plant besldes Hi Owen Falls; “hlch is far from belng fully explo:x,ted°

Power plant parameters Present Final Actual utlllzatlon

(8 swets) (10 sets) in 1962

o Installed capaclty,‘M3ﬁ
Produclblllty, Gith

§~ 150 - Maximm demand 13-4 1T
7000 Annual pro&uctlon 452 3

P L lf D e i & el Lod b G‘Sih
coomnpraiilaroad doivaroos L SOV L e BT e

In order to utilize the Hi Uwen Falls, completeiy;‘£§éﬁ§ﬁissionf
lines have:been congtructed;.under the fimst Five~year development plan,
from Owen Falls Power Station to Kasese, Fort Portaly; Lira, Gulu, Masindi

and Holmaf ”These 1nstallat10ns.were:te have been completed in 1964,

sting in that'r»speot, 4lgo some other

information is missing, as s.g. voltage, 1°ngth etc.

to be up~rated from 66 kV to 132 V..

Fér:eipandiﬁggff&nsmiSSibnfén&L%is%r%%ﬁ%ion‘néﬁﬁorks;’a yearly
investment of & 500,000 has been planned. Deng o i

1/ .stimate
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Documents used Forrno s on
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3. Thid.yoAddi 10 o : |
,4,w,»1ndustr1wsmet trmvaux d‘gmtre—mer, January 1964, Np. 122

5;7 Unlted ‘Watiohs World Encrgv Supplles, 1959-1962, “New York, 1964;N¢.7

sobras ey oo

5%(: Unlted Natlons World Energv Supplles, 1960~1963, ﬂew York, 1965 S8

6., Power in Uganda, I957=1970. ~Thée Ticonomist Intelligence Unit-Ltdwy -
_Londonjl957

Tuz i Lhsdy. Beport of the :rellmlnarv usslgtanoe wlss;on to Ugggggx
w@ﬁia&¥1§ﬁnav 1962' B T AT P I B B OO P Gornes el e

8. Uganda GovEramdnt,  Thd ﬂlrst FivesYear: Developm@nt Plan, 1961762
T g 1965/66 Entebbe 1961 CUoitanxe solfooiriioun oa oal o aowd

9. Uganda Government Statlstlcal nbstraot 1963, Jntebbe 1964

fele

lO.M“ Uganda ulGGtTlClty Boardg Annual Report énd AccountS, 1961

: : v
I e e G s

11. lorld Power Englneerlnsl November, 1962, P 57

L AL P Iy
B L G

12,ﬂf Unlted Nat;pns,‘ﬂonthly Bulletin of otatlstlcs, ﬂarch 1965

Abbrev1at10ns and symbols used Chemp LDt emes T

Md  ~ Megawatt = 1,000 kW

Mdh - Megawatthour = 1,000 kWh

Gih - Gigawatthour = 1 million kWh
Téh -~ Terawatthour = 1,000 Gih

tce - tons (Metric) of coal equivalent
H& - Hydroelectric powcr plant

{

Di -~ Diesel "
T4  ~ Thermal " n
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shvos 0 5. KENYA

I. Prlmary Energy Resources (1, 3)

(l) Hydro sower

"Estimations of thé exploitable hydre potential of Kenya range
between 1.5 ‘and 50 TWh p.a.. The present hydroelectric production is
only about 205 GWh:'p.a.. There are eight existing hydro stations
havingja'tétal”insﬁalled‘capacity of about 26 MW. All of them are run-—
of-river plants; dnd mos+t of ! them are on.the Tana River system. 4 250
MW project known as’the Séven’Forks scheme has been planned on the Tana
River system. This:c¢ould produce about 1,246 TWh p.a. and would be a
scheme for:eombined. power, irrigation and flood control Further .
exploltataon would be, poss;ble to the extent of abouf’lﬁo MW»on the
Tana River downstream from Seven Forks, 10. MW at Lugards Falls on the
River Athi-andrabout.20 MW, 1n multlpurpose plants east of Lake Victoria.

o (2) CHpsrodtebons

The coastal area of Kenya, bordering on the Indian Ocean, is under—
lain by sed&meniaxg;g celkg: of marine origin and the ‘sedimentary section ;
appears to be favourable for the generatzon and retentlon of petroleum
in economically exploitable quantltles. Soma exploratléﬁxibrk has been
carried out an&"is“s%ill in prbgrESS““"No*deep~exp&oratery wells have
yet been drilled on the malnland but welis drilled on Pemba and Zanzibar

Islands, off thHE cﬁgfwﬁf Tanganylka, ‘were unsuccessiul,

REE

Exploration work has not yet progressed to the polnt where it is
possible to give a definite oplnlon,about th@ 30831b111ty of finding

0il or gas in quantity.

(3) Non—cow"awf*onal sourcesof energy - -

(a) GeothermaLOWMThere are. rood posslbllltles of flndlng geothermal
steam in association with. ﬁﬁé let Valley system, where deep—
seated faultlng ig assceoiated w1th ‘extensive Pleistocene vol-
canic activity. Suca volcanic rocks arxre found in several parts

of the highlands to tiie south-east of Niirobi, 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 pressure at Teegeri o the

west flank of the Rift Valley and at lower ‘pressuié on the

Tedst flank. It'is exploited for -making "dry ice", -some.700

o

”‘5£6h8”pér7yéafvbeing.produced. The energy content of these . .

“idéposits is probably-small, but they-are an indication that .

' stitable reservoir-conditions exist for geothermal steam. . _ .

Seme wells' were drilied for steam in-the Naivasha area, but. .

“ﬁno*dewailé“are.availabier - There is. no. exploitatiop.ofwgeQT_

Radlo~act1ve mlnerals-' NO’wbrkable'dépOSits'ofLUIahium'

'mlnerals have bebn found y&t in Kenya, but there are indicai

tlons that other radlo-actlve mirerals occul. “Gedlogical:
eondltlons over much ‘of ‘the country are ‘favourable for ‘the

occurrence of such minerals, and economically workable deposits

- may. eventually be found

II,° Productlon, ‘Trade and Consumptlon of. Prlmary Energy (5 6)

@

a

Produé%ibﬁ“'“dnlf“h§&f6’ﬁdwer

Cin GWR  in 1,000 “toe o
0 ( roundéd ) SREa LR oG

1959 aeeeeee. 140 i7o'“ﬁ“
CIgeo .l 150 s i
1961 Lilli..T T 130 T -1 EC AR SRR R R
1962 vuv.n... 160 S VIR R
1963 wesrneee = 2170 85
1964 ervuee. 205 o102

“Conversiod ratio: 1 Kilh = 0.5 kes *
NI R - - ; coal equlvalent
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IMPORTS 0 = i

B S&ii&kamiiéuid Hydropower - HBupkers;,‘imgzifs
fuels  fuels oWk 11,000 tece .-
1959750 40 1,170 B0 e T 180 1,095 -
1960 wvens .40 . 1,230 ‘182 .91 180 1,181
1961 evanso 4000 1,180 0 0:211 206 250 1,076
1962 ..... 40 1,290 210 105 240 1,195
1963;{.-,. 40 1,360 . 205 ¢ 102 230 1,195
1964 .veen - - 183 S R o

Al

Quantities given under "Bunkers'" were supplied to foreign-bound .

ships and aircr

aft,

irrespective of the flag of the vessel or plans‘;

"Bunkers" are not considered as "export', neither as "oonsumptlon" of

the country under consideration,

(3) Consumptlon in 1 OOu tce. :

- éroductiqn”:Néf“iﬁﬁbffmm"ébtéi“"”'““wwmwww““"“
1959 +eann 70 1095 1165
1960 ...i. 75 1181 1256
1961 vvunn- 65 1076 1141
1962 ..., 80 1195 1275
1963 ... 1272 1357

85

Consumption per capita:

1959

1960 ts s e e ens

L A N

1961 ;.‘..'0.;. 16

1962
1963

s %= .

s s 17

“ensaus }-8

3
1
2

L]

it

L

1

167 Kgs Coal equivalent
170

1 1"
1" 13
" tt
1 L
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III. Electric Energy (2,4, 5,6)

1) Eiisting -powsw. plants

i

.,(éj‘ Installed . @apacitles~in~1964~and produotlon 1n I96®“and~%964_QN

S, - *--—-e-‘.....*
el i T i
~‘~__ : ,rj- Lo

Hydropouer.statlons (HE}

e iq Installed :iibProducfion in.Mﬂh.
Area - Namg: River capaclty e o — -

S ny ' iin 1964 , 1960 | 1964 L
Fairobi Tana_ Maragua  © 6,400)

N

re 92,917, 119,013
Nairobi—- . Low Tana  Tana ©8,000)

Nairobi Wanjii ~ Mathieya ™ —F5400-... _ 52,741 58,064 1
Nairobf® " Ndula .- oo ;Thika = 2,250 12,210 RSk

Naitobi = = Mésco: srfs Maragua i_ x:ﬁﬁﬁb” O X904 Gbd 1 360

Manykki Liki niki Ibbf*?«~?mfx4677¢;t; 797
Nyeri Sagana CEl by Gt N
Falls Nyeri ads 500 , 4 422 c g 02

"“‘~—-._~. e E,

T T UTOTAL HE e+ se— 26,410 146 5oo 205,184
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B. Thermal power.stations {TE). .- .o L .uo

Area __ Name Installed - Productlon in MWh
. capaclty in

- 1964-(H) 3960 - - 1964,

< ot e e b

(%) - -Stean povwer_ pmm {s}z}) i e
Coast * Kipeva 27,500 53,500 112,345

. Total SE ... 27,500 53,500 . 112,345

(ii) Dieselpower plamts (DE) S Gl ‘
Nairobi AORuiru 3 ooog R o 14
woth Nairobi South I 20, 7{50} 6,522 136

----- Loast- - ~—-Mbaraiei- S,OGG)

"

s e Malinddis pow oo 4’:*249). RESIE=Y -fﬁ’wopfo ToooEE TS 4*6:3

Rift Valley Mereron 4,400 9,660 10

Eldoret : CoBldoretd avicid  cogb6OG vt il b2 808l sl 145169
B .::ﬁ;Kisu‘mu Shiroerio fajg}:.i,’QG“j% e GEE LR

Kericho 1,200) Lre BR3T e 119

Kitale Kitale . .. . . 1,230 . .2,337 .. . ... 2,434

Nyeri Sagana 450 ‘ 17 .2

N'yama A SRR

1

Total IE ..o »:42.,:2350 29,261  ouii L 5642

§_J .

(lll) G&S——%}arb}nes {{‘;}E}w A : S e e
Nairobi “Nairobi SouthII 4,400 1,000 Nil

Lo TotaloOF Gidv. 45400 15 one L1000 A IE T N
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(p) Production, import and consumption in. the.period 1959-1964
in GWh (rounded)

’ o _Production ik " Import from
Year oo .Total.. = vﬂyd;},g v I}ga,nda“ ‘I!anga,nya_ka IR 1 W R

Consum—

g

ptiqna
36l
448
sl 468
506

1959 +v. 210 140 129 o é”é
19.69.4, f;:.,.“ " 23& 150 160 DT
1ﬂﬂﬁﬁx;wmiun;@;1y)WMwml;@"wgg%f
1962 ... 240 160 189 190
1963 ... 263 171 190 15

i

19644+ 323 v 205 ATT L 6

!

The average rate of increase of consumption was about 7 per cent.

. (¢} Transmission and distribution: Kenya has interconnexion

lines with Uganda: 132§kvkﬁoub1e sircuit ;line Nairobi-Tororo,

total length about 400 km, .

Route lengths of transmission and distribution mains are as

follows: : e BN -
66KV . ““4&133 PR T R S A T

M : 3 wire .3 wire & 6/3/2 wire, ... » O.H+ & o
WMW“WN,NMMﬁﬂTrG_"wwM,- T g

The dlstrlbutlon system is stan&ardlﬁed on 240/41 Vblts,

o 507 ¢§eI6s, 3 phas€ With neutral wire,

There are no data available about the number of distribu~

tion transformers,
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SUMMARY
A )

(1) SE sevnneln.

(i1)

(iii)

. Lo 42,230
e 454000

DE [ A A B A A I 2 O I )

GE QCQ"'."'QQC‘CF.I:(‘V:I

T ’Ibtalm.’."‘
. Total_ﬁ@_.,....

e

KW

- 1960+ .

1964

" 29,500

}53)500
~ 29,261

. 112,345
5,642

,74;ijéfﬁy5ﬁ

83,761

"7 205,184

Power stations in total ...... 100,540

230,261

‘323,171

Kenya were as follows in 1960 and 1964:

oopd e

LoLeE e o,
L 200

Consumption'and’ the maximum power demand in the various areas of

R e

PR )

Sent out -

"cgaéaggtign*<ggigg>f~“

Maximum demand

Total fur
Kenya ...

wt A}éa to system ‘Gwn “(rounded) - KW
I ‘G, - — - ;

1964 1960 " 1deqi! 1964
'Nairobi vews o 300,10% »4¢221¢Q;;;,;ﬁ;27935£; 49,360 545940
céaét;..;L.. 112.5+ 71,2 ¢ 107.0 “ 14,545 19,400
Rift Valley.“" 25,7 . C15,1000 23,20 . ' 4,400
Eldoret «avs | 6.5 ° SIS 6.0 . 1,160
Nyanza ..... 12,6 18,9 11,1 1,400
Kitale seue. °  “25470 2.0 2.1 504
Nanyuki .e.. 2.0 ST 1.8 546
Nyeri «ivess: 4.3 39 3.9 934

466.1

334 L~/

425,72

73,486

83,284

a/ This figure is for about lé*perl&éntwiéwer'than the figure given in the

The difference might represent losses in transmission lines
and distribution networks plus consumption of power stations' auxiliary

drives, but 1n45p1te of that, the flgures should be checked for cor-

next table.

rectness.

2/ The actust total maximun demand of Keqya 1s somewhat lower than the
sum of all partial maximum demands, as they did not occur at the same

time,
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-{4) . Cost of electric _power : In 1962, the price for diesel 0il
- F.0.R{ Mombasa was EAS 250 29 per ‘ton, and furnace-oil-cost-
. EAS 112. .17 per ‘ton, In both cases the cost of transport

". should be added for supplles elsewhere. Therefore, the fuel

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

""""""""""

~ the cost isup:to 9 or 1O cents. Taklng into account all
N ‘other expenses for generatlon and dlstrlbutlon, 1nclud1ng SR
. .interest and depre01at10n, the total costs per kWh sold may
‘:“be approxxmately 22.cents near the’ cOast and 37 cents or more

" in the nghlahds. S

''''''

 Hydropower in Kenya is cheaper. It is estlmated, ‘that the
"sellinélcos%ﬁpérfunit“iS'about:l9uoents,@1nclud1ng_inperest
and depreciation, '

,..._m,

(o) Tariffs: The TATITT§ of BAPL (Best-African Pawer and nght

Co ) in the Nalrobi area for the publlc supply are calculated
as follows (l/¥ (one shllllng}w—~100 cents (East Afrlcan))

Method A nghtlng and Power for Domestlc Purgoses' R

. 1/; »! per umit:for the4f}rst 20 unlts per month), subJect
to a minimum charge of 18/- per—month, "n:"

1T 1/2 cents per unit for;fhe next 125 units per month,

. 107142 cents per unit for the next 1, lOO units per month,

.15 cents per unit for.all oonsumptlon in excess Of

~~~~~

1,245 units per month.,

ALY unlts supplled under this method of charge in excess. of

145 units per month are subject to a Fuel 0il’ Prlce Surcharge.

. Method'Bl~~nght1ng for all purposes and for the supply to

domestlc radlo sets

. 1/4 -u,per unlt sub;ect to a mlnlmum charge of 6/L per

ffhmonth.

Method Bg “Restrloted supplies for all llghtlng,purposes and

- forithe supply to domestlo radlo sets"h

“either:’
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(i) . 11/- per monfh¥§§yaﬁié*inwa&vancé;*inéi%ﬁing the
"+ hire of a composite supply-unit and-a load
- limiting devices : o ’
or )
S (#i) . 10/i per month payable in advance including the
hire of a load 1imitihg7de§ioé only.
7 The“¥oad 11m1t1ng dev1ce Wlll be so adgusted that the supply

will be disconnected when ﬁhe 1oad exceeds 120 watts.

' Prlsoﬂs, Restaurants, CafeS,Boardlng houses,

‘Sehools and Flats (not separately metred) for

both Tighting and power PUXpOsSess.. St

. 15 cents per uni$ for-%he flrst 125‘un1ts per months sub—

ject to a minimum charge of ;O/~ per month,
. 30 cents per unit for the next 400 units per month.

. 1? B Qents per unit for &11 consumptlon 1n excess of 525

units per month.

Method DLWPower for Off-Peak hater Heating:

« 9 cents per unit plus a Fuel 011 Prlce Surcharge, subject

1o a minimum charge- of. 6/~ per month. -

Method: E. Lighti%g?bﬁiylféf Churches, Chapels, Cinemas, Theatres,

- Offices. Shops and Commercial Premiges:

. 72.5 cents for the first 200 units per month subgect to a
minimun charge of 100/- per month,
) 5500 ddnts per unit for the next 240 units per month,
“t L (U350 gents ?ef unit for the‘next 500 unlts per month,
. 27.5 cents péf unit for all consumptlon in excess of 940

e ciunits per.month, o . o - e
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. Method

. 42
ject
.36

215

~units per month.

F%‘kSmall Power Bupplies:

cents per unit for'the first 375 units per month, sub-
to a minimum charge of 17/50: per month,

cents per unit for the next 600 units per month,

cents per unit for all consumption in excess of 975

There is also a charge 05‘3/59 per KVA continuous rating of

Method

. all electric welding plant..

F2 Restrlcted Power Supplles for Jater Pumplngv

ll

Method

o a

N e s e s S e e PEFRORETR . SR

‘cents per nnlt plus a Fuel 0il Price Suroharge, subject

mlnlmum,charge of l20/~ per month,

G, Large: Pover. Supplies —~ including limited supplies

(1)

for llghtlng purposes:

A max1mum demand charge accordlng to the follow1ng

table
Maximum demand Pixed charge perk
as recorded i o kVA per annum
0 to 50 KVA weveuueees ~ 305/=
51ty 200 kVA t}xtf‘;éulwﬁgﬁmjggégfL“m“uxu»“.
. Over 200 KVA se..vv... 225/~

4 unit charge of 7.5 cents per unit subject to a minimum

,,annual guarantee of oonsumptlon of 40 OOO unlts.

The. unit charge will be subject to a Fuel 0il Price

Surcharge, but such Surcharge will not be imposed on units

which have not been consumed but are deemed to have been sup-

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

- There is also a charge of 2/50 per kVA of nameplate kVA con-

ﬁipuous rating of all electric welding plant. ..

Method

H. Restricted Power Supplies for the Produetion of

. 17

Sisal Fibre only:

cents per unit, subject to a minimum charge of 60/-

per month.
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Method K. Lighting and Power for Military Gamps, Hnsprtals,

Instltutlons, Hotels, dlubs, Prisons, Restaurants,

Cafes, Boardlng Houses, Schools, Flats (not. Separately

Jtimetred) and large bulldlngs with a mixed load for

copbined purposes of lighting and power (1nc1ud1ng

water heatlng)

(i) A fixed charge: of 32/50 ‘per kVA per metre reading period,

based upon the actual recorded maximum demand,

R L I TR . e T e e S e i s =

RV S S . PR

J1(11) ll cents per un1t plus a Fuel 011 Surcharge. S

l»The above charges are: subgect to-a minimum charge of 812/50 ‘

~per mchth,

. MethadoM. Lighting and Power combined for Cineﬁas”ahd”Theetres
o only: . _ o B A
. 85 cents per unit for the first 200 unlts per month subaect
$0 & minimum charge of 150/~ per month,-- ’
~wie 232 Idénts per unit for the next 1, ,O00 units per&month,
‘. 18 cents per unit for the next 2, OOO un1ts per month,
‘»0.16 cénts per unit for: all consumptlon 1n excess of 3,200

~unite:per monthy’

Method N. nghtlng and Power comblned for Commerclal Premises:

2. 5 cents per unit subject to a minimum charge of G/L per

month,

”&iﬁﬂIMethod N2 Bulk Supplles for nghtlng and Power Purposes t0

+130icents per unit' subJect to-a. mlnlmum-charve of 400/¥lper

Y monthen il

(2) ‘Future development (2 6 7 8)

SRR

There are ava1lable three estimates: of the future consumption

growth of electric energy:
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D"”', (2) | kA.-7;‘k,;;;.é%ﬁf;f;(”é) ” Dogs (7). ’3'%115‘50- (9)

: 19621‘/1965 (104 1962/1970 | 95% 1964/1970 & 13 % 1963/1967 & 12.1 %
196'6/3:968 ; 15 % L 1967/1971 = 13 %
‘ | Cor T o 1971/1975 = 11.4 %

‘'HoWever, there is 1d offigial estimate existing

Future power plant development is based mainly on the hydroelectiric

potential of the Téna Rlver.kLong»range plans have. been made for a
three-stage development at Seven Forks with a total capa01ty of about
250/270 MW. The p» odmeipils ’5 of the 1nd1v1dual stages has not been

given. The total investments will amount to £ 37 mllllon. The Seven

. Forks scheme will be:completed:im- ‘10 t0 12 .years; but. .constitction works

wlll be phased to anticipate expansion in the demands for electricity

and other water storage regquirements.

(a) Kindaruma power station, ‘installed capacity 40 MHW:

. Construction started in March 1965.- There will be “two generat—
. Ang unitsy each with a Kaplan turbine “of 28,000 HP ‘(gross)
or -20,.MW nett and a generator of 2375 MVA. :The main trans—
formers of 25 MVA will each step up' ‘the v@i%ééé’from 11 XV
to 132 KV for tranoport to Na1rob1.w Later, 8 th%rd unit should

Pl e be ad&éa and 1n thlS way the total 1nstalled capacity would

be 1ncrea3ed to 60 MW,

The total 1nvestme 1

of the 40 MW @hase, 1nc1ud1ng trans-

& 6 million.

OmNaerbl amount

e i ssiva Ilne'132 ¥

. (b) . The Gtaru scheme power station 'with a total installed capacity
of 170 MV will have four power units, each of '42.5 MW, This

power station, with a head Qf dbout 203 2y Wlll be S1tuated

[

underground and will be supplled by water from the 1argeA

L ..iwater Feservoir upstream
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(¢) A reservoir scheme power station (40 MW) will be located

immediately downstream of the dam of the large reservoir.
tThe"uSefulvstorage,of this Teservoir ?ill_be abbut'one f
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 MW unif,LthezBEiler“

-of which-is. already in servigéii - .
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DOCUMENTS USED
1. Africar Electric fOWef Mee¥1ng;JA£ai;Tz£;ba;%Bgégﬁgiéi§%%i i
E/CN, 14/EP/3 Part I. AR
24 Ditto, Part II,
4. Indugtiied 64 Traveux d'eutre-nes,. January 1964, Nr: 122.
5. World Energy Supplies, 195§;iééé;tUﬁ; ﬂgﬁb§6rk?i9éﬁ;iﬁofw7.
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 Africen Standard, March 5, 1965.
9. Merz & Mc Lellan Report on Market for Eleotricity, February 1964.

Abbreviations and symbols used:

MW
GWh
TWh
tce
HE
DE
SE
GE
TE

L.T.
O.H.
U. G.

Megawatt = 1,000 KW
Gigawatthour = 1,000,000 kWh
: Terawatthour = 1,000 GWh

tons (metric) of coal equivalent

: Hydroelectric power plant

Diesel electric power plant
¢ Steam power plant
Gas turbines power plant

Thermal power plant

- Length of transmission and distribution mains
~ Overhead lines

-~ Underground lines
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6. TANZANTIA SEN

A,  TANGANYIKA

I. Primary Inergy Resources (3)

(l ydropower (from page 7)

o Exp101twble 81tes for hydropower are 31tuated on the rivers floan
ing into the Indian Ocean. Other r;vers,rfeedlng the;g;eat lakes, are
dry dufihglgartyofveach;year and are not regarded as suitable for
deveIOp;ngﬁhyd?QPOWegypwing to th§‘dergriding;demandsﬂofhiprigation.
In geneé@l,_hydropower gnd‘}rrigat;pn p:ojects are inter-related in .
Tangaﬁfika, and must:ﬁe‘flanned 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.l/could probably be generated ultlmately, even though'

gome-of~this-production would be very costly owing t6 the need Tor Iargé

storage dams to even out the wide seasonal variations of flow. At pre-

sent;about'ﬂo MW of plant is installed or under construction at five

sites; end-the-total-production-of hydraulic energy is about 100 @mil="

lion kWh p.a. though this should be about doubled when the Hale 21 MW
plant is.in full operation. The largest of the possible hydro sehemes -
is in the Rufiji Basin,.where a total of about: 500 MW of plant would

be installed.

{2)" Hydrocarbons

The coastal zone of Tanganyika, bordering on the Indian Oceanm,
is to a large extent underlain by sedimentary rocks of marine origin.
A con81derab1e amount of exploratlon for petroleum has been carried .

out in thls area durlng the 1ast 10 years, 1nclud1ng the drilling.of

a deep well at handawa in the Soutbern Province. So far no economloally,;¢

exploitable acoumulatlons of oil. cor gas have been found, but explora-

tion contlnues.

_/ According to doc. (1), hydro potential iéiéstimété&;éf”7§;506 mil—
lion kWH (=75 TWh). The figure in the text above seems to be.very
much underestlmated - o ’ '
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(3) Coal

Tanganyika has large reserves of bituminous coal, which have not
so far been developed on a large scale, reportedly owing to the vemote-
ness and inaccessibility of thelr location.  The largest . part of -this.
reserve is in the Ruhuhu river area, on the east side. of Lake Nyasa
near its northern end. Numerous coal seamskare kﬁewn to occur in thls
area,’varylng in thickness from a few centlmetres up to 5 metres. Reserves
of good quallty non-coklng bltumlnous steam coal in thls area are stated
to be of the order of 300 mllllon metric tons3 if 1ower grades are { ‘
included,” the reserves exceed 400 mllllon metrlc tone. The seams are
generally un&zsturbed except Ffor some block faultlng, but only a emall

prOpOTthn of the coal could be mlned by openaoaat methods.

Analyses of some of the coals .are glven beloW’

I o s s : . i Calorific
irea - M01§ture ‘Vblaﬁlles ,lee&7Carbon : A;h bul;hur Value
Lo v PP P P Calories/‘
. . STamme
Ngaka = = = 2.7 o0 26,0 7 . 2163.8 : 7.5 0.9 - 6,800
Ketewaka . « ~ 1.2.° " =23:4 S 050.2 - .25.2  0.53 - 5,800°
South Mandae - 1.5 = 19.7 o 63.2° © 15,6 0.57.- 6,500
Njembe 3.5 19.9 40.6 36.0 0.24 - 44100

All ,§he -above analyses were made on coal samples taken from out—

crop, apd -the codls:are nmon-coking.

Smaller coal-bearlng areas are known to occur in the general area!‘d
of L. Rukwa," ‘between T Nyasa and L. Tanganylka. These areas are of A
limitéd extent, bounded by faults, the coal is 1n 0'em-alxa,l of poorer
quality than that in the Ruhuhu valley,‘and the Teserves are much smal-

ler.

(4) Radio-active minerals

No' ecothomically exploitable deposits of such miﬁeféls»ha#e Beem,
found yet although significant indications are known to exist. Ixplora-

tion continues and may be successful,
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(5) Geothermal Tl P ATEELY

It is undoubtedly possible.that gedthermal anomalies may exist
in oonnexion with the Rift Valley system and the extensive recent
volcanic activity associated with it, but mo specific details are avail-

able,

II. Production, trade and consumption of primary energy (1, 5, 5a)

(1) Production

(a) In ratural units (?Qundedj:
Hydroenergy Coal
+ G¥h tons

1959 90 . . 2,000
1960 ) - % . 2,000
1961 90 2,000
1962 100 0 Ce,0d0 -
1963 100 . 20008

(b) In equivalent units, 1,000 tce (ronaded}s - . lll..

Hydroenergy Codl ™ Total

1959 o452 47
1960 S 45 2 47
1961 45 miieli20 AT

o 1962 _ A 50 2 52
1963 ... 50 2 52

Ratio of 1 kWh = 0.5 kgs coal equlvalent has been taken as

the basis for calculatlon

{2) UNet 1mport of liquid fuels, in 1,000 tce (rounded):
o 1959 a7
1960 430
1961 400 oo iei
1962 430
1963 oo . 450

T metimmtea
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(3) Consumption in 1,000 tce:

~Total
417
47T

Hydroenergy Coal: Liguid fuels.
0 1959 AHe oo 20 370
19607 - 45 corenns 430 oo
1961 45 400 447 -
1962 50 430 482
19g§;;wg;' QEGMJ;mmnm,numm HERY WASO;.M;;;;WMH m}gﬁz "

NN

ot

Consumption per capita:

1959 45 kg coal squivalent
19602 B e " "

1961 : 47 " R )

1962 Cspm owo e
1963 51 " " o

7, 8)

III. Electric emergy (2, 4, 5, 52, 6,

(1) Existiié&@@wer plants

(2) Installed capacity. {in 1961):.

Hydropower plants .. = 20.2 MV
26'3 i
46.5 1

Diesel power plants.

Hydropower plants:

HE Pangani Falls .
HE Kikuletwa

Capacity
in kW

Producibility
~in GWh

17,500
1,160

HE Little Ruaha River 1,220

B 80.0 B
6.0
2.6

1§ég;Q;w {g}

HE Mbalizi (near Mbeya) 3405 - - o

Diesel power plants

DE Kurasini (near Dar—es—Salaam) 17,200 kW

Small DE (Arusha, Moshi, Mwanza and others)

about 9,100 "
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(v) Productlon, trade and consumptlon, in GWh (rounded)

Produatlon S Eggort

Hydro Diesel Total to Kenya Consumption
19590 © 90 -¥i: 60 . 1500 200 130
1960 90 .60 - 150 20 130
1961 90 70, - 160 .. - 20 - -140
A | :1962 100 C 80 o 180 20 - 5 C160 s nElae
1963 100 . 90 190 20 e 170

In the period 1959-1963, the average rate of growth of L

consumption was 6.8 per cent.
AIn11952;¢hepdistributionfof”uhit’séiés*waéiasWfoiidﬁs:“:

Per cent

Household: péwer and - llghtlng S 2?;w“&h
Sisal supplies - og
Power Supplleg . 22:6;h
Commercial power and lighting 157

Street and lighting sugplies fffﬂfWC:£ 3 Q,ﬂ;

All other L L e 4.4
el . Lt LR e ‘100)‘(}

o mmEETmERmes

(¢) [Transmission and distribution =

In 1961 there were no internal transm1331oh lines’ %etween*the exigt~
ing power:centres.,’ There is only one 33-kV crose~front1er inter-connexion

line with a ‘total length of 70 km (estlmated to the border of Kenya),

No 1nformat10n is avallable about the ex1st1ng dlstrlbutlon systems.

n(d)-~§éraffs (383 St EﬁS SEAT cents gOO)
;.. In Dar-es-Salaam, “Arusha and Moshi, the tarlffs are."
i+ ..~ - Ordinary lighting E.A. cents 120/kWh o
' ":‘“"p@wérf~ E.A, cents 60 o

nghtlng and power for hotels, hospltals, clubs, 01nemas.
standing charge per month and the flrst rate 25 joR A. cents/kWh
exceeding ST 12. 5 B
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Domestic, private consumptioni standing charge per month
and 25 E.A. cents/kWh

" Off-peak domestic water-heating and air-conditioning:
- 8 E.A. cents/kWh
The tariffs in the Tanga area are lower on avéfége than ‘the above
cited ones, except the price for lighting, which is also 120 E.A. cents/kWh.

In other digtribution areas the tariffs are similar to thoéé of Dar-es—
Salaam.

(e) Fuel costs

The prioe of diesel oil at. yarious places in Tanganyika depends

very much on transport costs:

Dar—es—Sala.am .- 247.60 EAS/ton
Arusha 316.95 "

Moshi 317.24 LI
Mwanza 387.92 "

(£) Production costs

Hydropower-eests: About 18 E.A. oents/kWh;” Thiskcovars all
expenditure“iﬁC1ﬁﬂing interests and depreciation, and a high voltage
line from the hydropower plant to the consumption centre, . ;

- Dlesel power plants T

, Fuel costs e e e 6.7 - 10.2 E,A. oents/kWh
Operatlng costs [T 11,0 - 16,0 "
Interest and depr601atlon , i _not known

(2) H.E. Fale and 132—kv transmission line Hale — Dar—es~Sa1aam

In 1964, the HE Bale on the Pangan1 River was: to. have -come into
operation, accordlng to pr”v1ous constructlon plans., At the same time
the Dar-es—Salaam dlstrlbutlon system was to have been linked to the

Tanga system by a 132mkV 11ne w1th a length of approxmmately 280 km,

o H. E. Eale is to have an 1nstalled power of 21 000 kW with a
] yearly produclblllty of 95 GWh.
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E%e?e 4810, 1n£grm@$;on available which would.conflrm that the

above~nentioned ob3ects went 1nto Operatlon accordlng to schedule.

(3) Future development (8) .

- i iyt

e

Y

Fer-the-fxwe»ﬁéar “pEriod 1964-1969, - it 1s supposed that the average

R s

rate of 'inerdase of consumption will. be 12 per cent,

~The provisional ™

breakdown of 1970 sales of electricity is as follows:.

(\
k®)

_Jbbar-es-Salaam
o Tanga

) A{ygha/Moshi
 1‘¢é£Era1 line

 ‘h§ country

A bt s

201.0 GWh
8@ 5w s -
, 24,8 R s -
ay.z
25.2 R R JE S SR R

5 v e

»~Thewnau;1nw§aﬁg_nt that 1s requlred up to 1970 to aehleve thls ‘

inerease in electricity supplies is estlmated at £10.6 miliion, of whith
£8,1 million will pay for the 1nstallatlon of new generatlng capaclty

e ey e ot

and transm1381on lines.

wopn

NrmeA s o

vk iew

R SO AT

j@f*prelimlnary phasing of investment is estlmated to be ({n"%1,000):
Chagm e 1RER o _ §;;;year

Generé%xéé§€nsion to Cos S
existing plant 350 . 400 400 400 Y 509 © 2,550
New pows? dtation - - - 1,300 2, 3oo 3 QOO 6,600
New_traiismission lines 1,500 - LT LT e s00
Total 1,850 400 400 1,700 2,800 3,500 10,650

The total investment programmés-of the Tangabyika Blectricity
Supply Company (TANESCO) for the five-year gerlod 1964~1965 to 1968-

1969 amount to £ 6,71 million.
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(a) Addltlonal power statlon of about 30 MW to supply Der—es-—Salaam

It. was: notwyet deolded 1f thls power statlon wlll be" ereote& ‘on

the Pangani River or on the Waml River.

Breakdown of the total proaect Ynvestments Sl

- Power statlon for Dar-es~Sa1aam supply’ o £-345500,000
Dupllcate Hale/Dar—es—Salaam 132~kv S e e e

Transmission line & ‘7 Tiiiusin . 1:520,000. ¢
- Additional interconnectors Paigani/Hale ... 30,000

!

Additions to Hale Sub-station’switchgear and o
frahsformers PP 100,000

~ Additions to Tlala Sub-station . 80,000

- New feeders out of Ilala .. W_P; ;i09,000

‘V*ﬁﬁtal‘ B & 4’33Q;OOO

~i{b) -Kilimanjaro and 4rusha power supplies

i

Itéms , e Amount

= EE- Nyumba-- ya-Mnngu_(S“Qr 6. MW) — e 710,000

3 Transmlsslon llne HE Nyumba_ya Mquu to Moshl 000

o oo

et e e,
s 1y o

- Sub-station Mosh1 ‘”““‘“‘~NNM“wmwmml40,OOQ;mmwN
- = Moshi/Arushi duplicate transmission line 20 s 1204000
~r. = New 32 kV-feeders , “ ‘ - 7T160,000 7 1

Total 81,230,000 ¢ C

At e

et . T e

0 st ottty

(é)f Mlscellaneous smal& scale progeems

A Pt o o s < i

b e i g P

Total amount of £1, 150 OOO
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B, "t]ZANZIBARAND"PEMBA” :':»jg:i“s‘;\ T R A STV LT

e

/" Very little is known about the energy situatioh  in the’islanal “1°

\\./-

paft of Tangania, on Zanzibar and Pemba,

I, Primary energy resources

No data

II. Production, trade and eonsumption of primary emergy . -

There is no domestic production of primary energy. Only the

imported liquid fuels are consumed in the country:

Import and consumption of liquid fuels

1959 20,000 tce (rounded)
1960 20,000 " ( w )
1961 20,000 % (" )
1962 20,000 " ( " )
1963 20,000 " ( " )

Consumption per capita

1959 55 kg coal equivalent
1960 53 1w "
1961 5L "
1962 ) 6o " " "
1963 56 " " "

ITI. Electric energy

The total installed power of thermal plants was 3,600 kW, 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), produetion and eonstumption of -

electric energy wass: _ .

1959 10 GWh.(rounded) = - - S s
1960 10 " "

1961 0 " "

1962 0 v "

1963 some o 10 Moan o W omian e

T o e e e L e o e e b et e 7 Sl sk et e+ A mns e e s e

% PN -y
- < o - R ks . 4
o £ PR ot o N o
I . S
~ - - e v 5 e At s b b ks
o - i
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DOCUMENTS USED1*1 .

R i

l. African Electric Power Meeting, Addis Ababa,
Octover 1963, B/ON. 14/p/3 Part I, B

. Ibld,, Part II s . ‘ : .
AR - RN PRI Wit i I AU & S A RN oSy DTV Le o D nn il

wr3seviTbide ,rAddG Y s tns s woo ot Tn s omioee v ddnroonnn L0 wan el

;ﬁeMmIndustgiésve% tfavau§~&Jea$ré-mer, January 1954, Nr. 122
&7 8 foE 2 Arwolic .
Se Unlted Natlons, World Energy Su lles

‘~1162, New York 1964, No.?

5a, 1 n f! " " 1960_1963, ,i' " 1965 ’ N_O. 8.

agort of an. IAEL~M1ss¢onwta Tangangaka & Viemna, 1962

" S
P b v s S e T o W FE ) '»\m%v-—w“.y e sty B o . D T W A A 20 e 1 i e e+ s o

7. ,Pevelopment Plan for Tangan_;y_r:.ka 1961/62 - 1963/64

T T
[P s

8. “Tanganyika FivexY¥éar Plan for!Economic and Social- Development,
201 J4ly 1964-30 Juhe 1969, Vui ' Lot

“"fa Volume I: “General analysis

L:{®)__Volume IT: The programmes»muw_»jm

e 4 et W o i

e iiDevelopment of the Steel In&ustry in East and Central Afrlca,

s o Rt - A 4. ot T AT 7 AT . 7 b0 S 00 e 3 0 AR R S B e~ [ ———

W, S. Atklns and Partners, Preprint “1965.

SN

Abb%ev&aﬁtens~and symbols use& };;-r"ﬁ_ e -

MW ~ Megawatt 1 OOG kW .

GWh 1,000, 000 ki

TWh 1,000 GWh A

tce ~ tonms:(metric) of .coal equivalent. . . - .
- HE

IE

Glgawatthour

Terawatthour

!
t

1

'Hydroglectirigpower plant -

1

Diesel .elpctric.power. plant,
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T, MALAWI
I. Primary Fnergy Resources (3)

(1) Hydro-power B T D SRR NS RRPN 3 £F S 1

Malawi has a considerable hydf64§o§eivpbtential, locatediﬁfincipally

on the Shire River between Matope and Chikwawa. Details of the various

schemes and guantitative estimates of their potential output arefgiven in

a report prepared for the Government in 1954 by Slr Ullllam Halerow and

Partners. In this repor% the follow1ng flgures arb‘@iven dﬁ“%he Shlre

L River potential sités afd Fhe. necessary 1nVQstments.~

. Site *‘(m V " Capacity in Wi . in:iiiziéts
T A RS - Peak s Installed. ... .. 7" :
Ncula sevensscaneecen 6] r;ﬁ_135 180 9.496
Mpa%amanga . . T, ; . A "5;9“6 e 150 150 M 10.985
Hamilton Falls ...... 61 75 - ) ‘1oo~‘j';w 7.229
Varicus improvements __ - B - ‘_— ‘A wfvﬁ, 24441
Total 240 0 470 32.891

Expressed in US §, sieéifibziﬁ$éét&eﬁté*5%Vtﬁéﬁ§hdiéﬁéﬁieﬁédﬁould
amount to § 196 per kW installed and the energy costs tc }.2 mills[kWh.
It should however, be poirted out that these estrmates wer@”made in 1954

and that since then, the _evel of prices has riseh ‘considerably.

sep s
T NG
ity

(2) Hydrocarbons

Malawi has no known hydrocarbon resources but small amounts of
dissolved methane are present in the deep.waters (aangyglyglwof,Lake Malawi
and it is possible that further prosgecting might show preduceable

guantities.
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(3). Coal gMHJ;gH.;.,JM;ff%f T R G SRS

Coal 1is known to occur at flve dlflerent 100dllt1es. two of these
~‘are in the Shirs Valley and three in the Northern Eeglon not far from Lake
Malawi. In gﬁnerul, the coal segis are thln, with a hlgh ash content and,
locally, badly broken up by faulting. In the Sumbu area of the Shire
Valley they have been intruded and partly -decarbonised by igneous rocks.
The most promising occcurrences appear to be 1n the LlVlngstonla and Nkana
areas, located on the west side of Lake Malaw1 near its northern end. it
Livingsionia, coal is found in an area of 90 km2:7 it varles Jlaterally

in thickness from 30 cm to 3 m and 1s “Sften” spllt 1nto ‘more tﬁgh one seam.
The area is block-faulted and the~ coal seams ‘are overlaln by sand~-stones
locally containing art981an-wzter. The coal has 8H’ average ash content
d(lncludlng outerop. samples) of 31.9 per.cent but-there: are-some” thlmr
workable seams with an average ash content of 14 per cent. The calo“lflc

value ranges from 5,400 to T 050 cal/g. (mean 6,230). However, the coal

m.wouldmbe«&ifﬁﬁcultvand expensiVe to mlne.' Lt Nkana, Just south of the

Tanzania border, there is a smaller amount of coal thut would prabably be
easier to mlng*and that is of similar qua&mty. individual seams are up to
2 m in thickness. The average ash content is 21.2 per cent and average

calorific value 4813 cal/g.

(4) Non—conventionalfSou:ces'of energy

a) Radio-active minerals: 4 number of occurrences of refractory
U-minerals are known ih Ma1awi, the largest of which are at Tambanl, Blantyre
Dlstrlct, and to the north-west of Chltlpa (Fort Hlll) If extraction

problems can be solved, the deposits may be economically expleitable.

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

b) Geothermal : Geothermal energy der1Ved frnm hot springs is &
“poesibility as such sprlhgévare falrly commonly associated with the Rift

Valley faults bordering Lake Malawi.
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II.

Production, Trade and Consumption of Primary Fnergy

(1) Production

- Only small amounts of hydroelectrlc .energy are prcduced in the

id kWKW

“wcoﬁntry. In 1961/1962, this production amounted te 4,6 GWh.
(2) .Trade
- N6 data availables =
(3) Consumption
”‘No data avallable.:'
111. Electrlc Energy (1 25455, 6)
| o (1) Ex1st1ng power plants
V‘ (a) Installed capacity at éO June 1963
- Station - Type cf the Station Total - " Peak -~ System
in kW capacity - .. Load. Load

Factor %

5H;i

Blantyre svee.e. 552 2500 +2x 1000) o }
SN DE'1 x 1340 " ) 10,540 )
| o ) | g 8,025 55.5
Z0mba eesssees-s DE I°x 1100 2,800 ) '
HE 2 x 300 A
Lilongwe sss-ees DE1 x TOO + 2 x 240 ) e
+ 1 x 235-%1-x 1407y ~1,810 " TOO 43.9
o+ . 3x 85 ‘ ) ‘
Fort Johnston DE 3 x 20 : . 60 -
. Mzuzu serveervne DE 1 x105 + l X 80 ) e L. L
+1x 50+2x20 ) 275 = -
?Q??l,!-3:*°{93f{;35;w»;51425 3725 5645
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"“Breakd@wn of. the total capacity according to the tYPe of power station:

SE tolt"‘toll‘td“ 7000 l{W
‘,ggml,:i,...........‘ 7,825 Kk

HE saavsseennns :‘. -6 : B 6OC k” ——

Total TeEBEsIBEGIENOS 15’425 k.”'

edr 4

P e

type of the statlons and the grov1nce of the country (1n M h)

SE ' HE

- Tetal generation

981732 1962/&3

-19@}63 L NV 230 1.962263 T1561/82_1962/63

SoUtHE P e

28,353 9 30,4883 4;553:4 4y 276 l\ 35,828.1

Prov1nce 2 890 8 4,276. .0 39,040.0
Lilongwe - ,»538,9- 2,69l1~, - 2,538.9  2,691.7
Fort S .

Johnston 46,2 48 2 - - <AL 46.2 48.2
Mzuza  143.0 200.2 .- z © 143.0 200.2

28 383 9 30, 488 3 4,553.4 4, 2?5 l 38 556.2 41,980.5

Total ;5,6;8,3; 7,216.1

“{e) Breakdown of - consumptlon in 1961/1962 and 1962/1963, by

i e, VBTloOUS _groups. of consumers (in MWA):

- Grcups of

consumers "o

TSouthern . Iilengwe

Prov1nce

e Pistricts Mzuzu and

Fert Johnston

1961/62 1962/63 1961/62 "1962/63 _1961/62_ 1962/63

Street lighting

Industrial sens

'Domestlc ..ao-ooo

- General purposes

«.:%ngh*&enﬁlty»aneaﬁ -

o Sales total

Commerc131 B

241 o327 3% st - -
17,346 18,651 - .566 . 855 14 52
85565 .. .9,088 683 669 88 107
45339 ..5,272 ' 868 - 1769 62 57
L 16T 147 21 26 - -

.S 104 . 108 21 - 18 1 2
30,761 33,577 2,201 2,388 218

165

---------
.-

..........

,,,,,,,,,

L
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TOTiL:

Groups , , | 1961 /'1962 ~1965/&fééjr:

of consumers ;MHh ' % Mh %

 Street lighting 1. . 277 . . .. . 0.8
Industrial eessse.. 17,926 . 54.2

" DomeStic ieqsnevens 9,336 28.2
Commercial svesees. 5,269 “15 8

54.1

~ - Geriergl-purpeses. 194 ~ 06

Total . 33,1.27.. LT 100,. O-

Total GENeTation seeesseeessns 38;556" 41,9800 5

Power-station cd&sumption and o
" 10SSE8 eeeecanstrisreccsinnens 5 429 or 14 7 , 5:797 Or‘13 8 %

‘ “‘(d) Traasm1831on an& dlstrlbutlon netﬁorks as at 30 June 1963 -

S0 151 e

Overhead llnes and undergrounﬂ cables, 1n km. H

m1mmwmsout§e;97”“bilongwe Districts _  Tctal
e Prov;pcg- E _ S

OVERHV‘;D LIN.ES i ; - O S TS T,
66 KV ‘44- e e = 44
33KV iivernneniiveannes 210 - - TP
11 kV and 3.3 KV eeeen.. 343 55 120 410
- Low voltage 490/230 vV .. 189 .38 L9 L 236

........

Overhead lines thal ,.... *786 g3 21 o "fébo

UNDERGROUND CABLES o N
11 kV and 3.3 KV eeveees’ 13.8 - = ... . 13.8
va*vo}¢aget409/230 Ve 3.3 04 0,06 " 3.76

Underground ‘cables Total™ o :17.1 Vwif?0;4 “““:u"d;06'w5";5 17.56

s ot A

The total length of power lines was at that timss —- -
Transmission 1iNSS: eeeececescescasacescsssesscsse 254 km (rounded)
Distribution - Madium voltage :’eedersS seveecsesss 424 km "

—~ Low voltage network ceeesesoscenne 240 km "
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Transformer capacity, in kVA:

‘ gout?ern”"2§$6ngwe o Distriets .. Total
AR e D Gl e S rOVLROQ: s . - ————
STEP-UP .. . o e
11/33 kV voo.oloonoooln 6 000 T - E “' Q 6,000
LV/3.3 and 11 kV ...5.e o 300 1, : 210 1,610
NS S ey -.H.Sllb""total AR a M “w,_§00 210 7’ 6IQ
STEP—DOWN e .
33/11 kV KELE o“o:-e_c”o~’ saaa 4! 500 - 4’ 500
33/0 4 kv .........:t.:rﬁz;3t3~ s - 2,315
11 and 3.3/0. .4 KV . .,..20,075 ,665 ... 170 22,910
o “A Sub-toﬁal 26 890 C 2,665 ¢ 170, .. 29,725 .
TOTAL B Ees LGRS NEENEB AL 33 190 3’765 - - ‘380‘.:\"’:379335

(e) Prlces of ‘electric energy’ in"penne/kWh~by -GORSUNer . grou gg an& pPro—
vinces, 1nclud1ngvf§§ed charges; for power, for the periods 1961/
1962 and 1962/1963 S -

““Southern © Lllongwe oo
Province

61/62____62/63 61/L62 " 62/63 ' éi/ez 62/63

Stree’t‘lightlng sResunee 3» 4? 3 37 4 58 4 50“ T LT e

Ind}lst;"ial ' EEEE N 0“"0.0 .. o‘ol . 3.,06 3 15 4 78 4 78 7‘ 35 8 74
DOMeSTLC eeveonsesaanaees 3457 - 3.51. 5.66  5.68 12,16 11.80
- Commereidl 7t sisseavan- w5.24“mmu,4 99, . 5.52 5.65 12,20 12.51
" Generzl DUTPOSES’ iws.ess»3d16.02 . 16,0 16 32 16,62  15.61 17.23
ngh-den31ty ATEAE erssse 8,50 8.56 13. 55 13.97 477 17,147 14.61

Consumer groups "Districts

_Provincial averages +.... 3.60 “\%4, 61 5¢57a.~,5-51~“§fi1;éi‘  11.29

" A it st o n s e ST

The average for the country amounted to 3.77 pence/kﬁh in 1961/1962
and 3,78 pence/kWh in 1962/1963
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Tariffs:

()

‘MW' §2§l2_£ ~'Domestic- tapiff

R TN

Since 1961, the tariff-sysiem.in_power has had five scales.

jail

For the supply of electrlcity td“premlsea used solely for resi-

”“ dent1al purposes and to all apparatus normally used fcr such

-

-----
........

.........

Tl

‘“Frrat—ee-unltswper month

w

_~h”wﬂext 120 un1ts o

)]

Balanca srevsrssvrecsaacy 7

w_-_“&M1n1mum charge per month

OI‘ pal‘t ‘thel‘e’\f ..'.Q‘Q.l

--.Fort.dohnston
Mzuzw - .

" SoutheTH PHo=—"" = o
vince Intercon-  Lilongwe
nected System - - .. ... ... .. ..
___.1/3d. per unit -1/3d. per udit
© 44, per unitw;m“ 6d.vpe? unit
T2d. per 3@y per.unit

unit-

;wlc/:Ah,;i .

-

1/6d per unit
94, per unit
94, per unit

o Sdale T

‘For the supply of electricity to premlses or 1nstallat10ns for

©..which, in the oplnlon of the Commission,-no other tariff is
T f& ”'pr1ate.rwwm‘- e
' Southérn Pro~ ) Fort Johnston
. . 7».jvlnce Interconf: Lllangwe ......... Mzuzu
i L ‘nected System e

All unlts per month ....'

Mlnlmum charge~ per-month .

’ or ‘part thereof sveeessss,

1 ‘l‘a-o;.A‘,“ N
R "

¥

10/-

10/;“

10/-

b b St v
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"Spale III -—Ccpmmex:cmal’l‘anff. ETELE PPN & SRS B S5 S LS

For the supply of electricity to premises used for the foiiSﬁing'

purposes: hotels, theatres, restaurants, clubs, public houses, cinemas,

inetitutions, hospitals, offices, nursing homes, garages, shops, small
workshops, publégéhglls, schools,«hostels;'airfields,vcommunications
| centres, railway stations and similar establishments, providing the
demand does not exceed- 50 ki of which not more than 15 h.p. of
crafonnected motor load will.be-allowed. S

Soﬁfhefn Pro~ Fort Johnston
wince: Intercon- [ Lilbhgwe = - Mzuzu
nected System

First 100 unitg per:month 1/= per unit - 1/+peritinit 1/6d per unit
Next 4,000 units " " 4.5d, per unit 4 54. per unit  9d. per unit
Balance ecsessesevccavenes 2d. pexr unit 3& per unit 9&. per unit

Minimum charge per month,
—..or.part. thersof wwvwwersv— H£3"“ s " s st R lO/-— i

§¢ale v - Industrlal Tarlff

onm$he.au§p%y“of electrlclty fcr'maunfacturlng and pr009351ng purposes,

commerblal water heatlng, cookmng ‘and refrlgeratlon, water pumplng,

Fa. f&}mlng :and WOrkShOPS- o Lt e , e e e e SEowmnna o
~~=Gouthern Pro="-" 77 " Forf Johnston
L oreq Wo0h saun cosovince Intercofi- Lilongwe S
nected System ‘ VM; Mzuzu
First 200 kW of maximum
demandv perxr mcnth "‘.\"’%?;‘ .. L l ,12 Odc i L l. 12. Odt Ll 12 Odo
R ST e ;“per kU "W“f ber kamiﬂ“ ff per kW
Next 200 kel per month Ll 6 0d. ‘f Bl 604. Ll 6o0d.
SR shger KW - ¥ per kKW per kW
BalanCG LE 2R JF 28 BE O BN BN BN Y B 3N I 1 Ll 0 0&3 i .:‘ - J'i['i’ :Ll 0 Od. ' ’ Ll 0 od.
, per kW per kW per kW
First 10,000 units per '
MONTR sveceosacssncoce 2d. per unit 3d. per unit 6d. per unit
Next 40,000 units per
MONth eosssvasscacesas 1l.6d. per unit 3d. per unit 6d. per unit

BalanCGessesesercnsnss l.4d. per unit 3d. per unit 64. per unit
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In addition to that, the industrial tariff has also-the~following

(a). Minimum -Charge at all Undertakings,
(v) . Powsr Factor olause at all Undertakings,
- (o) Coal Price Variation clause at Southern Proﬁince’lntgrcon-
“.. “nected’ Systemy SO s T T
() . Fuel 041" Price Varistion clause at Lilongwe, =~ = %
(e) Fuel 0il Price Varia$i6n1clauSeﬁé%VFﬁftiJbﬁh%%dﬁ’éhﬁﬁmiuzu.

- Scale V‘~ High Density Regidantlal Axea Tardif e e

‘For the aupply of electrlclty*used solely for residentail purposes
e - d - prEmises--of - a type approved- by the- Commlsslon and situated in areas

- declared- by the Comm1331on as ngh Densxty Re31dent1al Aréas for theft

purposes of electrlclty supply.ii“ :

e e o e e e e e Southern PI“"-"‘_ o Forf johnston
vince Intercon— | Lilongwe L

nected System f o o ‘gz#%?
‘First 12 units f;?"fé;;uﬁ;r /5d- . ~»:%wz/6@!fw% -Firat.8-units
? B ST - o for 7/6
B&lance at seavreasaspren 4d' per u‘nlt 6d' v‘p’er | u.l'lit 9d per unlt

Mlnlmum Charge (1nolud1ng Meter Rent) is in each case 8/6d. per month
or part thereof. -

jows oo e e

(g) *‘Production costs Sf eleofrlc energx iﬁ'ﬁéﬁée/kﬁh in 1963/1962

Hare given 1n document (4) for the prov1nqu° these costs

represent an average of the productlon costs for steam,

Lo

diesel and hydropgwer plantsa -

P A L IR R

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

P S N T
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B b e . . .
: oo Doutbern . Lilongwe .. .: Distriots
on costs Province TR

61/62  62/63  61/62 62/63 " ‘61/62  62/63

 Gesieral

Pueleeverronannnrens 0,87  0.86  2.28 2,15 T.24  6.32
Oily watery ebc. ... 0.05 0,06  0.11  0.11  0.61  0.36
Operation e.eeee....  0:268™ 7 0.27 0,37 0,397 3,15 7 2.62
Maintenance ........ 0.19 0,23  0.39  0.33 2,82 1,91
Interest .....,.;.;1,. dnjé_ ‘ d=34~ ,‘0.34 0.44 ﬁ.;lfééji i?23
Depreciation .o.eese...0.37.. 0.35. 0.34 ° 0,45 ... 1.59 1,33
Overhead charges .«;... 0:13 - 0:12:7 = - 00,290 0474 7 0,60

Total generatipnﬁf:réf;?f_wE?QéB:iff:f 3 tl4,}§f,f18§@9fw 14-3?

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

HUEE s vwridinf Botathern o
Digtribution costs Province

61/62  62/63  61/62 62/63 61/62 62/63

"t rhlongwe' ' Districts

Operation and
maintenanoe v 3 os *"a 0922 0024 0522 0.22 Ol34 0485

INterest coeveossses  0.22 0,24 0,31  0.28 0,62  0.59
Depreciation ....... 0,24 0.24 0.29 0.28 0.49 C.64
Overhead charges ... 0.13  0.12  0.30 0.29 0.74 0.60

Total distribution 0,81 0.84 1.12 1.07 2.19 2,68

Total costs per kWh
sent out sevcecerans 2.98 3,07 5.25 5.23 20,28 17.05

Total costs per kWh ) ‘
801d eccnecoenncaion 3.28 3.36 5.84 5.72 21.29 18,66

Average revenue per
kWh
801d L A B IR AT IR A A ] 3'60 3;61 5057 5-51 11081 11.29

I}iffel‘ence LR NI EE X +'Oa32 + 0925 - Oaz? — 0121 b 9.48 o 8937
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wo(2)--Puture development (5)

”mmeerﬁglitﬁJe information ié”availablé about the future development
plans of the country.. :The 1nvestments of the Electrlclty Corporatlon
for the five-year perlod 1965-1969 have been rev1sed as follows: -

. . - | £ 1000
(a) completion of.the Nkula Falls Hydroelectric L

. Schene (2nd stage) etessesteattenncnoarranns 350
{v) Malntenance of general development ;......... 100"
(e) Constructlon of a sgecond transm1331on 11ne from -

- the mla Slte to Blantyre tnolcooaouoocotinq . 148
(d)WuInstallatlon of a transm1ss1on line to Lilongwe : - . 600
(e)fiErectzon of sPeclal transmlss1on lines for . o

e~ 1apoe-private poWwer producers (Sugar Project o
line) LR 20 B N B BN R B AR Y N N IR BN BN BN I BN B BN EE I AR B R R BN BN IS I N R N 120
— . e ) 7 mTAL teecams e s 1 328

The Electric Supply Commission is already iook1ng ahead to 1ts

second hy&rOpower Statlon on the Shlre Rlver.\”““
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DOCUMENTS USED

Y

African Electric Power Meeting, Addls Ababa, October 1963,W
E/CN.14/EP/3 Part I.

Dltto, Pa;t II.

Ditto, Add.l.

‘Nyasaland Electricity Supply'CommiSSions the sixth annual report

and statement of accounts for the-year 1961/1962.
Malawi GoVéfnment: Dévé10pmont plan 1965-1969. Zamba,‘1964;N

Nyasaland Electrlclty Supply Commigsion: The Seventh annual repoert
and statement of aocounts for the year 1962/1963

Abbreviations and symbols used

MWL
GWh
HE
DE
SE

Megawatthour 1,000 kWh

1,000,000 k¥h

i
ft

Gigawatthour
- Hydroelectric power plant
— Diegel electric power plant

~ Steam electric power plant
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’ 8. ZAMBIA

(1) HYdropower:
The hydro potential of Lambia is mainl, concentrated on the
sambezl River, which is sbared with ihodesia. The Karili. scheme,

already

o

partiy developed, is pionned to have an ultimate plant install-
ation oi 1200 M- mna an aunual uroductlon of 7 5 Th, 4 further 40-850
M cd&iﬁwlater bo genefdteo ut Vlctorlu 1all° ‘raising the total
sambezi pLO{LCth‘ to doout 7 8 T h p R, §0r the Kafue scheme a
further 450 M 1nbt&11atlon has been planned. The total hvaro re-‘
soureces of the*éountly (less wratever contllbutlon must go to h

(Bhodesia, are at leagt 12 T¥h p.a. which is divided into

H

<1000 M7 firm cap.city, load factor 10C, 8.6 Tvh, and

L1000 Mv seasonal ™ L " 40, = 3ed- T -
12.2 Tih

(2) Hydrocarbons

Zambi. hus no resources oi hydrocarbons, nor are any-likely to

be found.

(3) Loal:

Coal is reported to occur ir Gwembe district of the middle
Zumbezi., in the valleys of the Launo and Shangani Rivers, and in the
lower Kafue valley (Kafue i#l.ts), but the seams e stoted to be thir,
with a high ash content and to be badly broken up by faultirg, so
that they are not considered to be capable of economic exploitation.
The most promising occurrence is in the Kandabwe area of Gwemue
district, where a seuw o0f 2 to 3 metses in thickness occurs, having
on ash content of 22,.. Keserves oi this down to a depth of 300 metres
are reported to be 20 million metric tong of cosl with a calorific
velue of 55006 kcal/k&o Ir doc. (7), the reserves are reported to be

50 million metric tons.
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(4) Non-conventional sources of enersy:

a). Radio-active minerals: The “Copper Belt" of Northern

Fhodesia is considered a most favourwble ares for the occurrence of
uranium, but little has been found so far due to thick over-burden
present over much of the cowntry. Uraniuvm occurs in low concentrat-

ions in most of the large copper mines.

b) Geothiermal: Hot springs are. reported to ocour 1n the aamuezlv
River trough, near the gunctlom of the Gwai and San&atl rivers. It
is possible that these mlght indicate the presence of éeothermal steam.

II. Production, Trade and Consumption of Primary Fnergy (4)

Loc. (5) glVes data only about the former Federatlon 6T”Eh0desma
“and Nya&aland and not about’ 1ts constituent parts. All information

is taken therefore from docs. (2) and (4).

(1) Production: R N
The only primary qu;gy;p;oduced in the country is" hydroelecttis:

energy: : .
Hydro~energy/xw
Gin_ 1000 e® o vpgupac: . Keriba I Hydro-
1961 272 156 power station is tredted for
iggg A igg;‘ ,;122-5 statistical purposes as a
1964 295 147.5 " -Rhodesian producer.. ..

e
Conver51on ratloﬂ; 1 kPh =075 kgsv coal equivalent,

(2) Trade (Import)

The bulk of prlmary energy is 1mported in fbrm of coal, refined

petroleum products an& hydroelecxrlc energy from neig ghbour couniries.
Information about 1mports 1s av allable for 1962 and 1964 (1n natural

units):



55/CN . 14/INR/104

Page 80

1962 1964
Coal o 1,600,000 ‘tons 977,842 tons
Coke and semi-coke N e : 65,749 tons
Refined petroleum products = 130,000 tons 147,576 tons
Tlectric energy 1,766 Gih -~ 1,959 Gih

Conversion factors : 1 ton coal = 1 tce. .- .
: 1 ton refined prodicts = 1.5 tce

Details of imports (in 1000 tce):.

1962 1964
Coal (from ‘ankie in Khodesia) - 1,600 978
Coke (from Rhodesia) C - ? : 66
Refined petrolewm products (via Lourenco _ »
Marques and Rhodesia) 195 220
Electrié energy:- . P g.v;_ggé_; - :_‘;nggg—ﬁA

TOTAL .. 2,678 2,244

Of these totals, the following percentages came T
from or via Rhode31d‘“ 91w 95,

(3) Consumption:

1962 1964
1000 tce v T 10000 tee g
Production 145 5.1 147.5 : 6.1
Import - 2,678 949 2,244.0°  93.8
Consumpﬁion ’ ';': 2,823."  1OO;Oﬁ£Tf'“f2}391;5 : 100.0
L e e B ST e M AN e
Consumption per capita : 1962 e 830 kgs coal equivalent

1964 .o T00 kgs coal equivalent
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IIT. Blectric Enerpgy (2 4)

(1) Existing power plantS' y
(a) Installed capac1t1es (1n MW) at end December 1964

Load factor %

Territory and. i L o :
. : . Thermal Hydre
undertakings . 3.,; 1962 . 1964

Copperbelt mlnes s 39301 ERA ~~;Jif~w - 82 784 )
Broken Hill mine- e eyl 16 . 89

PO e+ o s el -~

Lusaka 15 g _ 54 55:61"‘ )

Vichria Falls . - B 8.0 - 551 g5 b gl

Others ‘ S 203 0 4.8, 30 - 347
A TOTAL . 208.4 . 55.5 S

Total TE + HE - 263.9 o

e e e e e ewmmrnse 4 m e ‘ B

Déé'wiéjiiﬁéiséﬁes some more diesel power'?jan??_(StatéAat,ené of
December 1960) T R uiohis

Mongu 300 kW
Choma ... 600 M.

lionze . : Too208 0 o
Ciazabuka 558 "
Yafne W ;( :i ‘ 480 n

. _Fort Jameson .. 4950t
- “mfw~~mFert Rosebery T2 UOO "
‘ e Abercorn . 500
Kasama 495 "

TOTAL: _5.656 kW

It is not known which of these power nlants are still operating.
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(b) Producticn in GWh L i oadid

B < I

101959 1960 © 1961 1962 - 1963 1964

MiNe ssesesssessann.—-228.0  233.6 2426 255.2  2715.5  263.5
Tictoria Falls ... 179 218 22,9 2.3 304 . 323

Ot}iéi;s o-; ;:.p avercc N 4‘4 5’5 'Zle ‘M:'} i 7.8 804 ol 3 9;’(’ g
EE Total : 250.3  260.9 272.8 290.3  314.3 - 305.5.

o

Copperbelt e - L R
Mines oiieessencas 827.0 4%5.1  344.3 -310.2 4OUE5 T S RTRL Y
Lusaka paeevaessss  "37.8  46:8 21.5:7 15.3 4.9 15.3
NA0la viceoravsnns 52,3 2475 - 15,3 0 - ? -

Chilanga P RN Y 20. 3 15‘ 5.\ ' 14*’;9 e (“4"7 o N o _

TIE Totel : 937.4  561.9  396,0  330.2 .. .. ... 387.7..

HE + TE Tetal .. -:14187.7: 8228 '668.8 - 620:5 = T30:0 :693.2" -

{(¢) Import in GWh

1959 - 1960 1961 1962 1963 1964

CONEO »eervrrnnns . 74407 V52103 463.2 47003 275.0 201.,4
Rhodesia (Kariba). 0.5 " 800.1 1,124,4 1,296.0 1,570.0 1,757.7

TOTAL AL BRI B A A ] 74512 3’-’3.21:4 1558736 l,?66.3 1’845.U l,959.1




E/CN.14/INR/104
Page 83

I ; N CiCLE e B b
crey A LT ML e

(d) Consumption, including power—station consumption & losses; in GWh:

o ~e 195970 ~11966°°" 1961 ig62 19631964

Yoo L

Pro&q&(;'tﬂioz}; 1,187 L

R T N N

668.8 .~5620:5 7 130.8°  693.2

22,48 o
tmport _: 34 5' & ,L9321- 4. 71,5676 0% 19766.3 ls 845.0 l? 959 ] 1

g - o T, R TSI B A

LI S

TOTAL 1,932.9  2,144.2  2,256.4...2,386,8... 2,5]5.0. 2,652.3
cmmmmall T g TE I SR = et T et

In the ﬁgriod“l959/64, the average rate of increase of consumptioﬁ;;)ﬁM”

was 6.5 per cent. o
e d D Coen M UTET L

(e) Brea‘kdown of “Consu‘mptmj \1n .G,[:,'fha" 1 2o E el . PR e f.

==c=n=:z:==:=xz;==:=:zzmngqagzzzbazpz===s=#$k;===:xz’ =
- S R v E e = *
wem o mTL een Feen TS S

. 1959 . 1969 e d96d - 19620 L

‘ 26?3{
Farms TR ,»,1,.&;50; 1o s ~_;:~>5§'~®'At3 Cworl 0'.7a P O.E} , s 1.2 | : 'y
Mines 241,685.3+  1,773.7° 1,828.7 1,907.8  2,031.5 2,176,4..
Industry ..c- 4642 cin 4574 o611 1.8 7 B0.5  98.8.
Domestig. «oaen. 13507+ ~1°128.6 137057 147.7 154,17  157.1

Others - ..:nivum 36w5: *7065.4% ¢ 157 911" T T 9T.5  105.3

Sales Total 1,843.8 2,013.5 2,103.7 2,219.2  2,365.4 . 2,539.1

Consumption  1,932.9  2,144.2° 2,256.4 2,386.8 2,515.0 2,652.3

'f'f.éi»?.*-‘ P RESIRS

PR : . CR T
CNAR BES

Power-station G .
constmption. .o s rad w0E WD T
and losses 89,1 130.7 .....5152.7 . 167.6

In % of con- ; L i
sumption U 46 T V6SL. T 60Tk T.O0R

e - 2
. ey ol e s .

=====zm:z:::;:aﬁuz&zgﬁxggx:=====£§=x::=:ﬁﬁ===x=:::====z==:===:azm=zz==:V
Bt A i > 3 Cer

é/ Internal consumption of power stations and losses seem to be
abnormally low. Most likely some of the figures given are faulty.
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(f) Transm1351on and ﬁlstrlbutlon

Interconnéxion between Zambla an& the Congo (DR) exists=in the
form of a 220 kV transmlsslon line from Jadatville (Congo) to the
Kltwa ‘gub-gtation where two step~up transformers effeat llalson w1th N
Zambia's 330 kV system, namely with the transm1s31on llnes Kitwe-
Lusaka and Lusaka-Kariba (Rhodesia). The capa’clty of the line-
Kariba-Lusaka-Kitwe, with a total lungth af 660 km, is about 250 MW.

At lusaka, there are 33@/88 KV step~down transformers, but no.
data are available about the medlum~vn1tage transmission lines in
Zambia, o

Distribution of electric power is carried nut by fifteen
different undertakings, mest of which-have éonsiderable uniised
capacity. "The largest undertaking is the Rhodesla Congo Bordar Power
Corporation (RCBRC) which distributes about 86 per vent of the
total onaigj, malnly to the mines. It also wholesales power to the
mmicipalities of the region (Ndola, Kitwe, etc.) and %6:the
Northern Electrlelty Supply Corporation. There are three other
ma jor undertaklﬁgs. the Central Electricity Corporation (Lusaka);i
the Vietoria Fallc Electricity Brard and the lelngstone municipal

undertaklng. . .

There is hb informa%idi'availéhle about the technical and

oconomic dotalls of Zambia' 8 distribution systems.

The dissolution of the Fe&ératlon of Rhodesia and Nyasaland
resulted in the transfer of responsibility for Karlha power deve~
lopment from the former Federal Power Board to the Central Afrlcan
Power Qorporatlon, which has now the respongibility ef operating
and dévé:ld‘ping the system on hehalf of the Governments of Zambia

and Rhédesia.
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(g) Tariffs: L ,

In doe. (7), the follow1ng 1nformat10n is given: "The normal
tariffs are approx1mate1y 0,70 pence per k¥Wh but a large consumer
taklng power wlth a 80*90 per cent load factor would purchase at
0,40 pence per k¥h." ‘ '

(2) Futurefdeﬁelopment'(i)"“”"““““ s
There are no fixed development plans éxisting but in doc.(4)

some proaeotlons and recommendatlons are made.

(a) Flectric energg'consumptlon in 1970 (in Géh)

s e R R R R IR R Y S ST R EARS TSN RS R ESE

1962 1970

Mines: supplied by RCPBPC 1,900 '2,800"
Broken-Hill ¢ 7 om0 w b 2200 0+ 260
Industry : Pertilizers b . ‘ 120
Others o - 10 490

Domestic L 150 A,“;450.
Commercial DR CoT e ; St g0 Logg
Agriculgure .. . . 1 s

et by U - S &

The average rate of growth in the eight~year period is 7.3 -
per cent.

There is no information about maximum demand in MY, _

(b) UNev generating capacity:
“The-Kariba hydropower plant was planned. to be develop-

ed in iwe sitages. The first of these, Kariba I,
consists of the dam and the erection of a generating

plant on the south bank of the Zambezi River (in

a/ - This figure is not consistent with the figure for consumption
in the foregoing table, but the difference is not large.
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Rhode81a) Stsge two, Karlba II will ccm51st of a corres—

ponding 1nstallat10n on the north bank in Zambia.

Installed specif. ~ Total
capacity investment Investment
MW §/kW .. 10 &
Kariba I : S 00 e st 1110 e 8
Kariba II U900 - e 4T T e 42
TO'I‘AL l""' 6”00” Lo ;_,;7"5,:;.‘:_:1,' AR 120 :
sEmeksEidkizhciidiish i nbre il ok RbeptesaeiodobhersRRerRSEanBERERE T 077

As Kariba 1 is not fully operaticnal (in 1962, the maximum demand
was only about 345 MW or less than 50 per cent), there 18 no need _

for the time being to construot new capacities.
Kariba II should go oﬁ‘étream not earlier than 1973.

. After 1970, COﬁStrUCtlon of the hydro power station in the flfth
gorge of the Vlctorla Falls (184 MW) and its connexion with the

Kariba system should be considered.. = ..

. The Kafué River development should start’éarly enough to meet
the needs after 1980.

(c) New transmission lines:

By 1970, the RCBPC's maximum power deémand will be about ..

384 MW and a’'second 330—kﬁ”1ihé (Kériba—Ki%ﬁe) will be‘necessary.
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Documents useds .
1. ifrican Llectric Power meetlnb—*Kd‘lslAbaba Uctobel 19639
w/Ci.14/8P/3 Part I,
2, bitto, Part II B P P e T
"3, ‘“'Dltto, Add l e e epe hnedhslosadr o aniinen Tadd
;fif“ Report of tnf DN/QCI/FMQ rconomi¢ aurvey Misgion on-the ‘
L6 ';conomlc uevelopment of Zambla5 Ndola,;‘364Jt BT EOPRE I S a

?.“”;Horla'“nergy Vupplles,A1959 -1962, U, Wew York 1964, No:Tak - 15
6. Fedesation Ihodesia and Nyd0¢1ana 3 Fourth heport of the.
Under-Secretary for Power, covering the perloa T July 1959
10,31 Decembery1960, Salisbudy 1961, 0 T Ess BEe |
7. i Development of the steel indusiry in Zast and Central Afrlca,r”

W,o. Atkins & Partners, Preprint 1965. lned

s

Abbreviations and symbols used: *~°

L_—Megawatt = l 000 k¥ . : R
B GWh - ClgawatthoL 15 000,000 &Wh »
’ Jh - Terawatthour:_ 1,000, G i omnbas o i dELe L

N

li

M

'tce - tons (metrlc)’of goal eglivalenmt =~

HE - Hydroelectrlc power plant e e

Sy eyt
RIS AN

DE‘¥"L1esel electrlc POW@I nlant .

oy 4I"Tbermal poner plant

SRR
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9. RHODESIA

I. Primary Fhergy Reosourees (3)

(1) Hydropower

The hydro-potential of Rhodesia is eonsiderable, particularly on
that section of the Zambezi river which forms the border Wetween Zambia
and Rhodesia. There are no data available about estimates of Rhodesia's

hydro-potential. For the total of the former Federation of Rhodesia
and Nyasaland the hydro-potential was estimated at 36 TWh. ‘

(2) Hydrocarbons

Rhodesia has no'knowhbhydrbparbcn xgsourceSfpor are any likely to

be discovered.
(3) Ceal

Rhodesia is relatively rich in coal of good gquality, which is

exploited on a large scale at Wankie.

N : RIS

In the Wankie field there are three seams of coal, of which only
the lowest is mined. This yields a}hitum}nous coal of excellent quality,
much of it with coking properties. In thickness it ranges from 4 to 12m,

and reserves are reported to be of the order of 5,000 million metric tons.

Coal oscurs 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 reportedwto

be in excess of 10,000 million metric tons.

The following information on coal deposits is taken from des. (9).

It ig somewhat different from the data given above.
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. Ash Calcrifie - LeSeTves
Coalfield Type of coal content value nmillion tcus
R in % cal/g Proved Probable
Wankie Coking “ %77 11,0 UTT7,400, 824 300
Wankie = Non—coking . . .- 25.0 266 112
Pntubg -~ - Coking ™ T IZ8 S , 25 B
Entuba ( - Non—coking 30.0 BERETU, P>
Lulimbi® Coking S 12.8 v 20
Lulimbi Non-coking - 18.6 Y]
Bubye  Coking 12.0 Sl g
Gengwe - -+ Non-coking - 32.0 FRi 45
Lubu~Sebwngii~  Non-caking Co23.2 TV T 90 o
Makushwe Non-coking 34.8 4,733 . o F)
Malilongwe Non-coking 34.3 e ‘264 ety
R D 6,456“;',";_."” 412
6,868

(4) Non-conventional gources of energy

Radio—active minexzals: These are known to occur in several areas

but no economically exploitable deposits have yet been: found. Geological

conditions are favoureble for their occurrence. I

II. Production, Trade and Congsumption of Primary Fnergy (4, 6, 6a)

(1) Production: Coal and hydropower

(a) Tn natural units:

Coal Hydrvelectric
(1,000 tons) power (GWh)
1959 45143 0.5
1960 3,923 1,046.5
1961 35387 2,205.7
1962 3,115 2,736.3

1963 3,021 3,142.0
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(“b“} I‘{}w !.GOG teeo.., e e+ et o o o 2 e Ny e a7

Conver51on fac‘hors° l ton df“coalr

X

-1 tee.

CelegineT ownas ~hist 1 GWh = SOO,tge . ——

o -Hydroelectric
Coal power.. Total::
(rounded)

1959 ; 4,143 T T e 4’143“»” : :‘:(: :
1960 : 3,923 . 523 s 4,446f“5:“'
1961 3;387 SRR 1,103 T R 4,490'- =

1962 ¥ 3,115 5.u801,368 L 4,483

1963 3,021 el 1,571 sk A e 4,592 ERC

(2) Trade:

" (&) Coal: A large part of productlon is exparted to Zambia and

”7i§éry small quantities outside of the former Federation (6):

©L1959 170,000 toe
1960 190,000 tce
1961 280,000 tee
1962 180,000 toe

s 1963w o0 230,000 tce )-

Export outside
Fegeration

Data about exports to Zambla are 1aok1ng. 15;1962, fhey are
reported to have ‘been 1 600 600 tons. ) ‘

, In 1962, the total exyorts Were. estlmated at 1 780 000, tce. .

I
Y A
-1
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Exports to

Imports from

N et expc»rts

‘?ng%iw Mo?limgggue GWb %rgggdzggs,
1959 ... 0.5 T t61.5  61.0 30
1960 801.6 71.2 730.4 365
L1961 . 1;124.4 71.1 1,053.3 527
1962 1,296.0 80.7 ,1%215.3 608
1963 1,565.9 87.6 1,478.3 ﬂl”i;?}

(¢) Liguid fuels: .

(3) Consumption: ' .. .

cannot be set up.

III. Electric Fnergy (4, 8)

No data available, _ . .

(1)  Existing power plants: - -
(a) Installed capacity of all produders (in MW)
Kariba Other producers 7 . o
HE T TE : Tétgl :: i

December . l959 I

" 1960
ro- 1961
" 1962
" 1963

B 106 16 T ——

300.0

675.0
705 .0

560.5

501.4

501.4

473.9
483.4

50Ged

801 4
1,063.9

..1,148.9

1,188.4
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Thermal power plants consist mainly of steam péﬁérﬁpiéﬁ%s and of

only two_small diesel.pouwex plants- (pesltlen'lﬁ“196@) f”"'* -

S%bam power pIénts o ‘;f'gg,~ - Dlesel §0wer plants

1~ Salisbury " 153 O MW | 1- Komativi = . 2.0l

2. Bulawayo 148.5 MW | ;2. Chipinga 0.37 M
3. Umniati ~ 120.0 M@ |
4. éﬁ%bani ‘ 30.0 MW
5. Wankie U 18.5 W
6. Umtali 16.5 MW
7. Guanda C 1.5 M

DE total & 238

iIn 1960 wass’

T s e T ez o e oo "*.."‘z_,.:**-“—‘

SE Total: 499.0 MW¥ BB + DE Total = 501 }8 MU, -

(v) Production, net export and consumption (in GWR)ik .

" Production

Centr. African Other
Power Ceorp. Net Con sump-
Inter- producers  Total N
conn ec.ted HE e EXPOI"{? 'ﬁfi.Qn R,
R Tk

v ;' .

1959 ~ 0.5 1,530.2 - 1,530.7.  ~61.,0,71,591.7
1960 448,.1 1 046 5 893.1 2,387.7 T30.4 1,657.3

1962 1316 2,763 12146 2,989-7*,"‘”'1’,215.3 1,774+4

The avérage rate of growth of consumption in the period 1959-1963

was 4.4 per cent. o - . .




(¢) Breakdown of consumption (in GWh)

Wmlymeq
Page 93

b%

v 1959 ,;AL'I9'6'O A7

19617

, 1962

1963

Agriculture, forestry 61. 5 69 lw.m
T M K

s e A e R B

Manufacturlng 1n&‘stries - "432.0 435 6

i e

L 4 388.8 . .40.6,.9_

69.4 _
398
442.7

427.9

223:3

6.8
- 389.2
S

383.9
455.8

43001
254.3 "

81.5

436.7

S273.4

“others . _.193.4 2115
- Sales total ffum, ; 19452.7 1,513.7

’

1,562.0

1,600.9 "1,709.0

]

1,728.2

,774 4 1,890.9

Power-station ). . GWh -~ . - =139.0" :143,6 -

céhsumption “”‘"“% of con-
and losses sumption 8.85 8.65

173 5 )

9 75

181.9
9.65

(d) Trangmission and distribution

The circuit lengths Of ‘the high-voltage overhead transmission lines

are, accordxng to 1nformatlon of different years: -

-330 KV 1;030 km (lnformatlon of the year 1964 - Doe. T)
~110 kV 5 km WMo oMo 1961 - "8
- 88 kV ”925 ka?f;;wm W won “nb~l961 - n 8
- 66 kv wmwlbapkg ‘j ) " noon "o1961 -~ 8
- 33 KV 1,580 km wowowo1961 - v 8
e 3,73 km t -
Medium=-voltage distribution feeders, in 19EO (8)
11 kV 1,194 km il e
Totals 1 km

3.3 kV 23 km _%M

others 216 km

In 1960, the length of the low-voltage distribution networks was

about 4,800 km (8).
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g ot TR
e g T

‘‘‘‘‘‘‘ p——

'“’gamffg (5) In. 1962, thé: 'Eederal Power Board's tariffs.to.-.

i s
T i o4

-flre-Bouthern Hhodesma Electricity Supply Comm1531on .Bere a8,

‘ir:
followss Lt
. o i
iz' 3 fe 1

. Ba81c tarlﬁf Poon WU G gp gl bap iff

Consump=- . Eff eabiare on.rany: growth
“r%ion ¢ of either demand ox. con-
gumption over basic

[urad nglsn

+ 7. Os. 0d. per kW

and 001 47 per‘kWh

of consumerawwerao R

e fiass ket

Minmg Ao bRdreiudn 1‘2_{){“5. A w»% l{%’fﬂzu
Iﬁdustry

[ ule*&,’; REH

B

e ‘*Mﬁn1c1pailtles et B
Vo, ooy
Farming ST e
o0

i [ :7-113\_‘ ,,Démestj‘jé;&:’a it

" .Commercial

v Hotéls, Tnstitutions -
.« and public lighting

T t B
“ Pokali— All classes

The price quoted above 1nclude the flxed charges for powgr,

Jl

(t) Power productlon costs : No data avallable.$v

\

(2) Fuﬁure~deéélojmeﬁt:

No 1nformat10n avallable. _ PR,

}a

Jivd 4

.
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_ DOCUMENTS USED_

1. African Electric Power Meeting, Addis Ababa, October 1963,
E/CN.14/EP/3/ Part I, - .

24 Ibid., Part II.
3. Ibld,, Add_ l. Ay,

4.LQAMbnthly Dlgest of Statlstlcs, Sallsbury, December 1964..

5. -Blectricity Supply Gomm1851on, Annual Repart and Accounts Por
:.c.”.1262, Southern Rhodesn.a. » : B .

6. United Natlcns, quld Ehargy Supplles, 1959-1962, New York, 1964, ‘No.7.

6a. N R B I R '?&f 1960-1963, 9“ " :ﬁ 1965: NO 8.

T iyReport of the UN/ECA/FAO Economic Survey_ Mlss;0n on the Economlc
Development af Zambia,. Ndola 1964

8. Federation Rhodesia and Nyasaland: Fourth report of the Under-
Secretary for Power covering the period*l959sl960,fSalisbury 1961.
9. Develqpment of the Steel Industry in East and Central Afrlca.

W.S. Atkins & Partners, Preprint, 1965. TR e

Abbreviations and:symbols used: =

o PN - AR A

MW - Megawatt ='1,000°KW
GWh - Gigawatthour ‘=" 13,000,000. kih:
Tih - Terawatthour = 1,000"GHh.

tce =~ tons (metric) of coal equlvalent

HB ‘- = Hydroglectric power plant ..
‘DB < Diesel electrlczpower plant :
Sk = Steam power plan'b .

TE - Thermal power plant.
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10. MALAGASY REPUBLIC (MADAGASCAR)

RS I
FLONA .

l. Primary Energy Resources e e

(1) Hydropower

According to Parker (World Power Conference Survey>of Energy

Resources, 1962), the hydroelectric potential of Madagaéééﬁ’iS'very'
larges e;theoretlcal potentlal of over IOO-AWh. Pad. could. e 1nfe:red.
At present a fbtal‘insta}iataon.of gome 28 MW, is. produclng about 74

. \

.. GWh p.a. from n1ne statlons. Further proaects ‘Have been 1nvest1gated
at twenty—four sites 1nvoiv1ng.a,possmble ultimate installation of

" more than 2,500 ‘MW with-an- annual-production of abeut 17 TWh.

it

Thé $btal. -exploitable potentlal is estlmated at 114 TWh. Gross

theoretical capacity is calculated as fol&ows

w B
N lw.

= For arlthmetlcal mean flow R 80 OOO MW

- For 50 7 probability flow (Q 50) . 49,000 IVM

- For‘95' '7 “probability ﬂolL(QBE) .. 144300 Mw
(2) Hydrocarbons : R

(a) Petroleum and gas: The western part of Madagascar is under-

lain by two gedimentary basins separated by a base:eﬁt rldge
in the neighbourhood of Bemolanga. ‘The northern b351n, which
is smaller, is known as the MaJunga, and the southern one:as

the Morondava basin, . .. . o R ‘ -

Petroleum exploration in Madagascar commenced 1n the early
years of this century with .an/ 1nvest1gat10n of the exten51ve
tar sands which outcrop in the nelghbourhood of Bemolanga o

St

and Morafenohe.

In 1945, exploration for petroleum, using modern geologicai
and geophysical techniques, commenced in the Morondava basin,
followed by the drilling of a number of deep exploration
wells. It was found that geological conditions in the sub-

surface were comp. ex, and although a thick sedimentary section
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?’was present ranglng 1n age from Permian %6 recent, mu;h of

it of marlne orlgln, it was deolded that the possmblllty of

"'“"flndlng eoonomlcally exploltable deposlts of 011 or gas was
. slight. ' "

, JFollow1ng thls deglslon? exploratlon wag .commenced in the

. Majunga basin, which had heretofore been.c¢onsidered less

.- ..promising because of the presence in the sedimentary section

of intercalations of wvolcanic rocks.

2 e
FIE S SR

“The SPN oarrled outs

I
G va

C - detalled<geologlcal gurveys.. dlrected at a study of varia-

i tlon,ln the propertles of rocks and the thickness of

stratasgw: G LR

- seVeral.large-scale terrestrlal and fluv1o~marane seiigmic

reflection operationss
- ;flnally two test drillings to study two marglnal problens,

the results of which were 1mportant for the continuation

Finaliy,%aftbr:threé years of exploration, the SPM defined
a zone of:intefest in the central part of the Majunga basin.
During subsequent operations, work %ill'be concentrated on

this area to find the areas of subsidence and. sedimentation

fringing +the continent.

. Despite the lack of success attending the considereble effort

~and money so far expendeéd on petroleum exploration” in

Madagascar, the presente of enormous quantities of hydro-

carbons in the tar~sands of Bemolanga-Morafénobe indicates

. .that petroleum has been formed and accumulated on-a very
. large sgale at gsome period during the geological history of

rghgyis;and. This being 50, there always remaing a possibi-

lity that furthgg exploration may .discover petroleum in

economically explq;tghle quantities.



E/CN.14/INR/104
Page 98

(p) Tar-sands: These outcrop irregularly at the surface over an area
of some_ 3,500 im2 betwsen' latitude 19%50" 4nd 21° 30! in the
'_;'ganeral region of. BamolangaﬁMonafeﬂobe in the West-oentral
AApart of MNadagascar. The ‘degree of 1mpregnatlon of the sands
with tar varies locally but averages about 3~4 per cent over
the area as a whole., The. sands. themselves. .form the basal
“unit of the Isalo serles .and are some, 2@0m. thick, resting
dlrectly on crystalllne bagement. .The -tar 1tself is black,
1very v1scous,'and apparently homogeneaus ‘throughout its
thickness. The rlchest 1mpregnat10n ls only cf the order of
8 per cent by weight, as compared w1th 14 7 per cent in the
case of the Athabasca tar sands in western: Canada; this latter
‘Lls the only occurrence of .this type.which it is proposed to
explolt fofwits petroleum content, on an economic tasis, at
‘the present tlme. Theﬁtar yields -the fellowing constituents
upon dlstlllatlon h ' e

Naphta P A R 7'2 4per"'cen%j )

Kerosene g .. - .25 1:per.cent-

| Light fuel 0il 24.3"per. gent
Heavy fuel 011 21.1 Pe?~°§nti :«
Coke' - .    %8Imfcmt¢_
Gas 'and losses .  ,€.¢ 4 -5 per cent .

The sulphur confent of thé crude tar is 0.65 ‘per cent, which
”is‘relatiQelyylow for this type of material. THe: distilla-
tion analysis of the tar 1nalcates that it would be an
. economically desirable product 1f 1t could be extracted from

the gands at a low enough costobso far no method of doing

“this has been dlsoovered. y

 Total reserves of tar in place in the sands appear to be

" of the order of 1, OOO mllllon metric. tons ar Jnore, of which

25 m1111on metrlc tons have been proved by localized drilling.
It is estlmated that about lOO mllllon metric tons could be

: exp101ted from the su:faoe{pyzopgnrgui,m;nlng.'
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(c) 011 shalgs. Oil:shales ocour in two or three localities in
the central part of Madagasoar, where they were dePOSlted

fln ancient lakes resultlng from voleanic actien. The beds’
ére more of less horizontal but are generally rather thin

arid reserves are comparatively limited:

‘Near Sambaina, located about 100 km south-west of Antananarive
 on the Antananarivo-intsirabe railway, ars.two depusite

~of 0il shales : one athandroschééinaﬁgontaing‘a@out 500,000

-Yons of shale; the other, at Antanifotsy contains about 26
#:milldion tong.” Theryield-of oil from the first deposit was

relatively low, most of the hydrocarhons being semi-gsolid;

the Antanlfotsy dep051t gave a better 011 yleld w1th about

- 35 per cent of volatlle matter, of whlch 40 per eent was

. liquid hydrocarbons.

- -Distillation of the bituminous.schists gave the following

“composition (in'percentages):pf,thegrunﬁof~ﬁheamine product:

' Stratum No. Water © Oil © “‘Gas Semieoke
LI 60.96 4.3 4. 6 0.

o 427 5.2 7 2 45.8

5 (3) Solid fuels

o (éj Téﬁgi%”‘Only one ‘oceurrence of ‘coal is Known in Madagascar,

7 at Sakoa near Tuléar in the extreme south of the island.

“'The coal is of Gonswana age and type, similar-t6 "that of
southern Afrlca but’of a lower grade. Total reserves are
'reported to ba Of the order of 1,000 million metric tons.

‘Measured reserves ‘are’ 100 million tons.

In the area that has been investigated in detail, there are

" £ive bBeds of coal, three of thém of workable thickness:
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“w.

ITT

hha(b)

Thlokness f ‘1f Ash oontent ” :%iﬁﬁﬁié%ﬁie Batter
12—18m : 32% . .24 %
35-7.0m ¢H%{w - 26 %
5.0 - 940 m. - . .. .«2?;%~ - T 1 %

' The ¢6al ig  composed of &n’intimate mixturé of vegetable

% 'ahd ‘minerdl” mattery with -calcaretfus granules ané calcite

" vdine’s ‘washifig does little improve its calorific value.

S *Pheealorifie’ value of Pun-of-mine coal from the No. IV geam

is’ 6,500" calorles/gramme, ‘and after screenlng -and washing

,900 oalorlés/grammes.

R

Proven exploltable reserves of coal 1n thls area, down to
a depth of 400 m., are of the order of 50»60 mllllon tons
of bituminous hard coal, hav1ng 25 per cent volatlle matter,

a7 per céntash, -0.5-1 per cent 8ulphtir,”and'a calorific

- valueof 6;50@46*900-Caiories#pér“gramme&“fIt ig’ gbated to

be good .for 1ndustr1a1 furnaces and boxlers, and for thermal

electrlclty generatlng plants, but unsultable for ships and

.v 1ocomot1ves. It is not reported to have coklng properties.

The location of this coal is remote from the main centres

of population, and although a number of plans Have been drawn

oo Wpofor: itg, exploitation, no .large-scale development has yet

¢ baken place. It.appears that the minimum level of economic

;.production.would be of the order of 1 million metric tons
- . P8T .year, which would require the export of a consgiderable

+ portion of the output to markets outside Madagascar; the

quality of the coal, however, precludes its ready sale in

forelgn markets.

Ligniteg A small dep031t of 11gn1te occurs at Antanlfotsy
in association with the o©il shales. Reserves are stated

to be of the order of 32 million tons.
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“PHereé areé five strata, ‘Wwhose total averagewﬁhmckness ig 1.50m.

“Rust=6fithe<mine crude” llgnltes of stratum III have the

follew&ng~comp0s1tlon (1n percentages) VVVVV

\‘*.f

23.6

, ) o Humldlty LT q o 47 9 j%;;‘ leed oarbonrq;
- T Comblned water ) 5 1 Tar 0.6
Agh 15 8 Gas 5 .06

; The ‘mean calorlfzc value-of -the dry lignite -is. 3,500 cal./
.. gramme. The lignite congistsqof -combustible matter closely

< mixed with mineral particles and cannot be-énriched.

" (4)" Nonsconvéntional sources of energy

(a) Rad10~aot1ve m1nerals° Madagascar has numerous dep031ts of

radlo—actlve mlnerals of various klnﬁs and appears to have

a‘oundant Tesources of m@-st of :the minerals. “necegsary for the

produotlon of metals needed for o‘otammg atomlo energy. At

present, uranothorianite is mined at a rate of 440«550 tons

pya. for export te Fraficd.” Estlmates of the known reserves

are:

Urahium oxide ;:1 yi §b5tt 1,000 tons

- Thorium oxide aMthOm)mMS

In the perlod 1959-1964, productlon was as follows:

1959 i 536,679 tons
196Q = 510,203 tons
1961 416,588 tons
1962 534,579 tons
e SO o 7=\ NS 486~,~653:w{;0nsw-
1964 560,125 tons, -

At that yearly production, the known reserves of the urantho-
‘rianite will be .exhausted by 1968.
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(b)

(e)

Geothermal° Numerous hot sprlngs are known 1n,Madagascar°

volcanlc rocks of the Neogene and Quaternary ages are common,

“and there is COns1derab1e deep*seated faulting. Given these

cenditions, 1t ig probable that a definite programme of
exploration” for geothermal deposits would succeed in finding
them. - o

Wind: The mountainous south-eastern coastline of Madagascar

lies in the zone of the south-east tra&e4ﬁinds; and runs

approximately at right angles to them. Thése winds are of

_moderate gtrength and blow from thHesameé direction throughout

the year. The comblnatlon of topography and wind conditions

should be favourable for “the development of w1nd~power on a

large—scale, if thls should eVer Ee necessary or d631rable.

1T Productio@{ Tradg:and:Consumpticn‘of Primary'Ehérgyh(l, 2, 5, 8)

(1)

~Productiont’ -

il f'#“;“‘ >
¢ PSR o e e o o

bnly hyﬁroanergy and small ameunts of coal are produced

Hydropower . Coal Total
GWH 1,000 tce' (rounded)
1959 53 26 - 26
1960 61 31 e 31
1961 60 33 o 35
1962 70 35 2% 37 *
1963 74 37 2 39
* Egtimatien.
The conversion coefficient taken is 1 kWh = 0.5 kg coal equi~

valent.
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3

-~ Impo

rt

Bunkers

Fet import

1959
1960
1961
1962
1963

“190
200
180

200
210

10
10

“10
10
10

180
190
170

190
T i

(3) Consumption in 1,000 tce (reunded)

% Productien ”

‘Net-import

Total

1959 . .

1960
1961
1962

A

w26 e

1963

energy (in 1,000 tce, rounded) :

BEstimation.

e 180
190..¢
170 =

221
~205.
22T *

238

Qgéwﬂww.wuﬁ

Breakdown of energy consumption according to th@,V@?ESEﬁggénéﬁmyf

S6lid fuels ~ Liquid fuels  Hydfopower  Total

1960
1961
1962 -
1963

1959

iy, 40

20

e
iz *
12

SR SERER ¥ /°

B 26 i
A

330

s
o

206 i at
221
205 .

‘§27'*@" '7“

239

*  Estimation.

T ——
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ConSUHHX@%QQiZE@&QQéE}ﬁQ&:;w;:;HL”mf;lg >:;;m;m‘.migfL; :@Wﬁ¢ﬂ§1; E
e o - 1959 .. .38 kg .coal. eguivalent. .
L : p1960 S ToNERL " 1"
e s e — Nwmnwwigéi;mvwwum..-giwwzm,w};m“nﬂwxrmmwWWmmww
“1962 ';"“39 1 " n
19 63 o 40 t L "
I11. Elec%iic Energy (2, 45 55 65 T)
(1) Existing power PLANES S oo e e S
(a) Installed capacitiess . £ LD E s

Installed pow'ér" in i963 " Production in GHh
Power stdtions e
kVA kW 1962 1963 ‘
Hydro A 34,712 27,769¢ 75.5 14
Diesél, public 23,182 18,560." 13.5 18 Y
Diesel, private 30, 760 24,608% 32.0 33
Tetal < 88,654 70 937* 121 O 125 o

* Estimated.

Hydropower plantss =~ - A

Location . . hiver

_Nem?thetomxw&_

Installed v e Y087 1Y -pre—
poyer ducibility
kW e G e

Mandraka Mandraka
Antelomita I Tkopa
Antelomitsa IT Ikepa
Volobe o Ivondro
Ambohimanga Manandona
Manandray Manandray
Ifahidaky 2
Ambodiriana - - Iefitra
Fitososona Andranobe
Beantsy Fiheranana

intananasivo
Antananasivo
Antananasivo
Tamatave
intsirabe
Fianarantsoa

Ambohimahasoa
“Vatdnandry

Ankazobe
Tulear

11,000 68.0
5,000 33,0
5,000 27.0
4,500 35.0
21,620 11.
460 1.
160 ? o
g g
50 ?
500 3

There are also some small private HE with

about 300 kW.

a total installed power of
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RS

L

Diesel power plants (public),: ln~l963

S et e v

: .M_i..,_*._....w..‘.;.,."..,:,...

e 08 b et .t

e umﬁ%’r ..._.v.gn.tha,J,led*.meI:. .ﬁ..??i?%.}_z,.,

e

e B Y Imlts i kVA f B kW B3 ..j,‘,:‘:' ;‘

O ot e

O vyt s st . o

.’\ o e e s b s

5,000 - 4,000
3,020 . 2,400
3,435 . 5 2,750,
2,840 -~ 2,280
1,630 , .- 1,300
19450, .. .. :LL?QQ- e
ST 460
395 320
o, 420 N
Manam jaxy.: - SE TN g B e BUW 24b
intalaha '"“J“‘gﬁf'hf'{°'f‘”3‘ 3 &"1“““¢55‘1%:‘“: . 330
fmpatolempy U TTURO ez om0
Tulear TOEMT AT ssieiieg b v 1,500 0, L, 1,200
Ambositra R N ?a530pw,;;; 420
’ B Farafangana TH Tl N ‘3,{ o 205 160
U anakarR U OF Canoe cudl Ll 3 415 ©330
v e
)

Antananarlvo, Mandroseza A

Tamatave

MaJunga .
Antalrabe

_ Flanarantsoa

Dlego—Suarez
o

T A
RO L L

~
Foik

Ty n
e

p -~
R a, n, N
e s <o

NOSSl—Be ‘ Vo e
Morondava

Fort Dauphin

AP NN RV BNV N
ﬂ} SR -

Ambatondrazaka . :; 3;0‘?: i? 220
Others.t/ »: o v .o e e o 500 440

Y Mota¥ho0l v L 23,182 718,560

* . Betimated.

TR e

Details of the private (industrial;fmunicipa1)~§}esg} power

rlants are not known. R T

el e
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(b) Productlon and - consumptlon 4n GHh LAy el
Yeafm‘ o _ *“Dieselihi Diesél Total T
e, i - . publlc L Pri_vate ) ' rou_nded_

1959 532 U ate not lmowm 10000
1960 Tt 6L.2 U 5.9 30.2 L 107.3
1961 0 66.3 - 15.5¢ 31.3 113.1
1962 75.5 7 13.5¢ 32.0 le1. o_“

Productlon flgures in documents (7) and (8) differ sllghtly frOm

eaoh other.

(c)ﬁ,TransmiSSion and-distribution: el

. 62 kV transmission 11ne from HE Mandraka to Moramanga
(40 xm) and to Tananarlve (50 km); '

!Jﬂ 35 kV two—system trangsmission line from HE Ante10n1ta to B

Tananar1Ve, 2 x 25 = to circuit kmg;

.+ 35 kV as medlum voltage for the feeders to the substatlons
in the suburbs of Tananarlva. The total 35 kV;fengrflgngth

<

is about 34 km, - EEHE D T

The total 1ength of" the~35~kV and 63 kV lines is 174 kmi-.

- ”””“"In-the eaty~of Antananarive and 1n other localltles, the

e vt e e et ..
I ———— st

distribution feeders have a voltage of 5 kV,

Lo .‘

The low—voltage distribution systems are changlng over from
"127/220 T to 220/380 V.-

<4

(d) Tariffs in CFA or FMG per kih —/ T

At Antananarivo, the tariffs are as follows:

1/ Since July 1963 the Fr. CFA has been replaced by the FMC
(Pranc Malagache) with the rate 1 Fr. CFA = 1 FMG.
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| 1962 - 1963
Domestic lighting, up to 10 kWh/month s 24,527 25,423

- Domestic lighting, over 10 kWh/month : 27,294 29,167
Other domestic use i 13,647 *v14:583

Other domestic usé, off-peak - 10,918 :‘11,667

1

!

f

~ Power low~voltage:

. Yearly fixed charge ‘Per kWh
., 1962 - 1963 1962 1963

Up to 1 kW 1290.80 1379.56 17,031 . 18,200
1 to 5 kil 1267.75 1354.92 7 16,800 17,996
5 to 10.KW - 1244070 13%0.29 © 16,677 7 17,821
10 to 15 kW -~ - .  1221.65  1,305.65 16,513 17,646 |

Fixed charges for metres (in Fr. CFA/month):

1962 1963

- One-phase 5 amp. c ?24? 73.41
"ot Wamt o 87.00 . 8813
= Thrée~phase 10 amp. e T 101.43 102076_
"o 15 amp. oo L 12i3 0 113.84

woooon L 20-ampe e o B v 2 . iédtgzmwwﬁww

(e} Fuel costs: -

The prices of diesel oil depend very much on tra.nspor't costs.

' They were in 1963:
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Antulrabe

WTamatave )

20.750
- 14,246
14.470
18.850
20.150
23.100
16.113

;N0551~Be
LAntananarlwo
AiMorondava N
Fianarantsoa

Majunga Fr

T mular i 21e430.

. Ambatondragaka . . i

"Future development (7)

Fr it
20_.9_.50,.3;;:;;,'_-5;..4:_._-,".M_W_w‘,m,,,‘.W__A._...,w_. U

Fr FMG/litre

s 1 i e -1 o o AR

:L"he total productmcn qf electrlclty should be increased,

fw;accordlng to the flVe«year plan 1964/1958, as followss e

i i e i

Total Rate of

Productlon of hydroenergv ‘

production increase . =7 .

' in GWh

. ’% of total‘j

i

ol S I

~i§ééwifiui
.fggg_mwwammwm
1973

121" -
7.2
14.5

1?5 -

138
295

B2
16

(b) .Breakdown of consumption in percentages:-'i’

1960

1968

1973

— —
6.9
T
- 37.0

13.4

“Industry

Water pumping

ngh voltuge consumers B
Tow voltage oonsumers -

Losses

4li0

6100 .
30‘8>n5t

13.95

57.0

SR AL
6.5

22.2
9.6

100.0

100.0

100.0
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(0) Investments in two five=year periods (in million FMG):

1964

1573

A

C.

Studies

Production

1. Llarge power stations HighwElateau , 560.
N e N R A

2. Hquipment for regional centres 19@

1968

200

1200

2850

- 200

3. Smell DEand BE . . 450

Trantsmi.ss\iaon, and distribution.

Tl

1. 90 kV-line Antsirabe-Antananarivo 500

2+ 150 kV line Fianarantsoa " -

65@

1500

.250

3700

3500

3. Distribution 1600

2000

Total

3500

4450
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o DOCUMENTS USED A )

1. Afrlcan Eleotrlc P&Jégwﬁ;;;igg; Addﬁs Abag;jwéegggg;’1963
'“““““E?@?IA/E3/3]? f‘I.“““”‘“
- 2.“ "“"’D::tto y PATt ITS T o - -

Ditte, Add.l. i

4. Industries-et travaux d'outremer, January 1964, No:ﬁiZQ:;ﬁ“:

5. United Nations, World Enérgy: Suppllesg 1959-62 ‘New York 1964, No.Y.

6. Rapport d'une mission de 1VATEA™Y ﬁadagasear, Vienna 1962. ‘

7. Plan guinguennal 1964-1968, Tananarive 1964.

Républiqiie Malagache, Situation Eoonomigue au début de 1963.

Abbrev1atlons and symbols used

CMW L=

GWh
TWh

Cene
HE
DE
SEM

- M@gauaxt l¢OQQ”kW
1,000,000 kWh i
l OOO GWh e SRR ot et S wepern w e ee e i

-~ Gigawatthour

i

- Terawatthour

'[l

- tons (metrlc) of coal equlvalant
~ Hydroelectric power plant
— Diesgel electric power plant

— Société Pétrolisre Malagache
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11, MAURITIUS

I. Primary Energy Resources -~

No data available

I Production, Trade and Consumption of Primary Lnergy (1,2)

ﬂ (l) ~ Production:

_island:

(2) -

Quantitie

There are only small amcunts of hydro-energy produced on the

in Gk~ in 100 tce
(rounded)  (rounded)

1959_ L e .. . A' ) . 30‘ 15

1960 .. .. 30 15
1961 .. .. | 20 10
1962 .. R B 50 25

1963 o .o ‘ 60 - 30
Conversion ratios 1 kWh = 0.5 kg coal equivalent

Trade :

in 1000 tce (rounded)ii

Import~ ' Bunkers “'° Net import
1959 .. .. 110 _. 10 . 100
1960 ce o Tee 90 20 70
1961 oo .. 90 20 70
1962 . S 130 20 110
1963 o .. 110 20 90

R L e e
s given under "Bunkers™ were supplied to foreign-bound ships

and aircraft, irrespective of the flag of the vessel or plane.

"Bunkers™

are not considered as "Export", nor as "Consumption" of the

country under consideration.
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(3) - Consumption : in 1000 tce (rounded)

Production Net Import Total

99 . " ”15‘Mwm“”"“WEOO 115
1960 . .. 15 i s
V8L et ndrameed®@ua nn 700 iiho80 "
gt b 7 =
e N T 30 90 - 120

Breakdown of oonéumption according to various forms of energy,
in 1000 tce (rounded) :

Gite o Rl Solid Liquid Hydroene ray Total
fuels fuels
1959 5% e T 15 11
1960 B 70 158
Loel e - 70 - 1o‘b;, 80
196 108/ 100 e 13
1963 col - Y , 30 120

x/ ~ Lstimated as the rounded figurés in the doc. (1) and (2) are
not always consistent.

Conversion ratio for: solid fuels 5 1.0
liquid fuels: 1.3~
that is to say: l ton llquld fuel = 1.3 tce.

- Consumptlon per capita:

1959 .e 185 kg coal equivalent
1960 oo 127 "

. 1961 R 129 v n "

~ 1962 .o 192: * n "
1963 . 1?1( W "

11I. Electrlc Lnergy (1 2, 3 4)

(l) - Installed oapa01ty

 The only available information is taken from ddo}w(4): iSsued
in 1963 when the International Bank made a loan of 4 7 million to expand

electric power facilities in Mauritius.
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The beneficiary of the loan was the Central Electzicifwae&rd
(C.Z. ,), a semi-autonomous government oorporatlon establlshed in 1952
to consgolidate the various electrlolty undertaklngs on the 1sland.
Since 1956, CEthas been the sole public supplier of electricity on

the isiah&“ahd now serves about half the population.

CEB obtains most of its energy requirements from it& 6wn plants,
Whlch have 2 comblneﬁ capaolty of about 30,000 ki, of which about half

is in hydro plants¢ It supplements this oapaolty, lﬁﬂih@ dry season,

by purchases of power from prlvate plants on sugar estates;

The loan helped to finance the construction of a 12,000 k¥ ’
diesel power station at. Port Louis, the capital city, and an expansion

and improvéements of the. transm1331on and dlstrlbutlon systems.

‘The progect 1ncreased tLe 1sland’s public supply by nearly a third,
improving the efflolency of service in towns connected to the power
network, an& extendlng service to some additional oommunltles. It is
expected that the-project will meet the CEB power requlrements until
mid~1968.

The new station is equipped with two diesel generating sets of
6,000 ki each. TLe plant site is large ‘enough to.permit eventual
expansion of the statlon to 40,000 kW ' ‘

The total cost of the project’ was estlmated at the equlvalent of
3 8.6 million, which gives a spe01flc 1nvestment of 3 715 per 1nstalled

kilowatt.

The loan was given for a term of 20 years'apmag;anhha?ﬁin%£+£g¢4:JM;
rate of 5.5 per cent, including the one per cent commission.allocated

to the Bank's special reserve.
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(2) — Production.:

’Théré”aréWShly‘g fewyd%ta available:

in GWh (rounded)

Production o Consump~

Public & industrial - Publid only tlo?
- Total — Hydro - Total @ Hydro

1959

1960

1961
1962

1963 -

‘ai”':m‘ 1507 o gp K 55,8 30 - 1507
.. 150 30, . 546 30 - 150
.. 160 20 632 20 . 160
ee 17000 50 7.2 50 o+ 170
.o 180 60 B4 60. .. 18O

patod -
"]

DOCUMENTS USED

P SNV VR

horlq .energy supplles, 1959 —V1962 UN, New York, 1964
’orld energy supplies, 196Q-< 1963 UN9 New York? 1965
Colony of Maurltlus° Quarterly digest of statlstlcsg‘l964'

‘UN Press Serv1ces? Offloe of Public Information, UN, New York° “

* Press Release IB/1386, 23 September 1963.

Abreviations and symbols used: o¥

o - s ml
GWh - Gigawatt hour = 1,000,000 kih.

t

ce - tons (metric) coal equivalent.
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12, RUANDA
I. Prlmary “nergy Resources (3)

(1) Hydro~power

o

Rwan&a haa con51derable hydro-power resources in relatlon to its
needs for electrlo1ty. Hydroelectric stations have already been
constructe& at several locatlons, but it is reported -that. there ‘gbill
remains a considerable’ unex“lomted potentlal, especlally on the Rlver‘”;

Ruzizi between Lake Kivu and Lake Tanganylka.

The 1argest part of the total dlfference in élevation between the
two lakes (689m) over a distance of some 30 km downstream from Lake
Kivu, lies on Rwandese terrltory. The hydrp»power potential of thls
part of the Ru2131 1s estlmated to be _some 2 6 tWh, ;bul ome half of
this potentlal belongs to Rwanda as the Ru21zl forms the frontigr’ with

the'™ CGngo." d

(2) Other przmary ene_gy resources e

(a) Hydrogarbons (3,899): ‘Rwanda hag no known petroleull ISSQUIces,
and in ggneral the geology of the gountry is not favgurable for fheir

occurrence. The waters at the béttom of Lake Kivﬁ‘lyihg befween Rwanda
and the Congo, which covers an area of appioximately 2,300 square
kilome{res and is very deep, contain a oon51derable quantlty of. ﬁlssleéd
gasgg, including methane. Tests have been made 10 1nvest1gate the
possibility of using this gas as a source of energy. Reserves ¢f
methaneg are reported to be 5? OOO million m3 whigh is equ1Va1ent £0

36 million tons of ‘coal.’™ A pllot extraction stathn of methane from

water has been set up at Glsenyl and the gas 1s emplcyed ag. fuel et
ong of the boilers in the Brallrwa brewery.

(b) Coal : No coal is knowpfto oceur in Rwanda.

" (¢) Peat : Thick layers ofiﬁeat ocour in many of the river valleys
and exploitation has coﬁmenced near Shangugu t¢ provide fuel
for a gement plant.
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Lo

(4) Radio-active minerals: These are known to occur in Rwanda

and may uwltimately be found in economlcally exploltable,

e s g

guantities.

Y s

IO

(e) Geothermal : It is possible that geothermal anomalles may o

oceur in connexzon with the Rifit. Valley ‘in Which’ Lake Klvu -
Vlles-, Lo ’ iRt o

)

II.  Production;. Trade and Consumptlon ef Prlmary Energy (59 53)

(‘l) : mProduot10n= N . N NI SR
Only small amounts of hydro-energy are producéd in the country,

but lt is not clear what are the.real amounts.  Thé avallabl"’doouments .

glve thé‘follow1ng informations:

Doc.(Sa) For the period 19611963, productlon of hydro—energy was 10 GWh.
Doo.(éa) ;Table I,peT: Present’ hydro~energy productlon amounis to 37.5 QWh

(This should read "producibility" and not "productlon")

(2) Net import of liguid fuels (1n 1, @OO toe, rounded)

i ABQL T L T 30
o 1960, . . ewl atoErt 300
Sed 719817 .,Mo. e .. 40 Lol RL T
[ PR e k962 i et e 40 S S E RS ST
, 1963,7\,“ B I L oo

(3)js;Consumpt10n (insl G@O tceg rounded) o _ “ﬁmw‘ Sl
e %959: o . . 30 )
B -
1961 .., fevwBUU0) kot known amounts

Shged . L. ... . 40..). .of hydrouenergy :

1963w S gL TR 40 ) . .
(4) Cog§gmp§iénaipb%ucéﬁftat3 (in kg ooal equlvalent)

1959 .. .. ..ow g
1960 L v s e ll S . A :"‘ :
1961 .o <,..‘::":w ';1., N AR 14 | |
19 62 .y » . . R e . _;LS Ceomt i Do } E ;;J’;
1963 L i Lo TR &
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FOT e T

(1) Ex1st1ng power plants. T

The avallable 1nformatlon is in some respect not olear.

(a) Qéé;TLél i

N

Hydropower plants

Inéfalled capaiégy Production iﬂgéﬁﬁk
ceicmie e ip kKWeom—Present (= producibility)
S by [ maxX.load - Max
?r????f “ P9351bie e Present Poss1ble

Local§ty

Ntaruka .., = ,7 500 o 11 250 q;ﬁ}3510;hA%
. Total A§z500 muﬂum%?%§?9m«m_?396°m |

The maximum load is only 36 per--cent.-of ‘ithelpresent installed capacity.

G Fe it

Thermal power ﬁlants (=DE)

Ingtalled Present - Yearly
capacity .. Max. load:, Production
k¥ _ k¥ ‘ kWh

Locality

Butare = 555 £ 120 : 476,000
Nyanza o 70 e 20 , 72,000
Gisenyi 630 with Stand—by

Kigali T Tmsge o .
Total 1,565 S 2140 o 548,000

6)

Doc. (7 ,:- S : T e :.:_.;.A:‘_:1;."_’.»:(:,“.; el ’ R
In 1958 the Power and Water Company REGIDBSO had the followxng
power plants ih Rwands: -

i

T T ) o -

LEOES T g

g

s am s S Sh s et s W B e gy e e 1o
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Installed capacity in kW

Locality

Thermal Hydro- - --° T Total - .
Astrida »e 265 = . 265
Kisenyi 690 - 550 1,240
B - s avens
e 1,245 - 16200 1,865
(o) Doc. (5) and (5a) Productlon and consumptlon, in GWh
“-w£rounded).ﬁi'MMW,.*MA
/ - Producgticn . "‘COnsump’fiDri B
Total Hydre
1959 160 below 10
1960 - 10 L we T 10
1961 o _ 1o ui . mmié%éi"iA R { Rt C el
1962 10 of 10 o
1963 B 10 round- 10
‘ ing ‘
(2)~v<Transm1351on.and dlstrlbutlon {6) _ L
(a) 70-kV transmission lines exigt between the HE Ntaruka and
and the follpwing substations: . . B , o
N - Substatlon Kagera for the regzon of Klg&ll and for'the mines

of Somukl at Rutongo

- Substation Musha for the mines @f Migetain.
- Substation Rwinkwaon for the mines of Georwanda (about 115 km long).

(b) The medium distribution voltages are given as 15 kV and 6.6kV.

The length of the respective lines is not given, nor the number of

distribution substations.




(3)

(4)

(5)
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(c) The low-voltage distribution systems use 220/380 V;‘maihly

with underground cables. The length of the llnes 1s not known.“

The number of the' SUbSbablonS is not known°

Power plants, transmission lines and distribution networks under
construction or in project :

Only recommendations given in (6) are known :

(a) Hydropower plants s . o T AR
- It 1s pos31ble to raise the 1nsta11ed capacltles in: the

. HE Ntaruka and Mururu by 19,350 5

- The hydropotentlal of the Rlver Ru2121 south of Lake Kqu .

amourits to some 2,600 Gwh/&ear,'““‘

belongs to Rwanda. e ”mmggi_,_...www-u~~w

(b) Transmission lines:

- 130~kV transmission lines are to inter—eonnecf"%hemHEwMﬁrﬁru

with leongoro Butare, ending in the power statlon~“Fbrces'}if
fto tne north of - Klgall. Nsither teohnlcal nor economic 7
explanatlgns have been .given for this recommendaflon.: The ' -

possible installed capa01ty of the HD Mururu 1s quoted at :

28.2 MU but.nanustlflcatlon for Sich & hlgh voltage as 130

kV is given.

- 30-kV lines are in the same way recommended for the gross
distribution network without any technical erAeeonomic
justification. ' o

Tariffs:

No data available.

Fuel prices in retail :

FBo data available.
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DOCUEENTSWUSED'Eﬁfipﬁ bl L ?*5,;;M“m;;udm;L‘;f‘meama;
1. African Electric Power Meetxngs Addls Ababa3 October 1963,,
L/CK.14/55 /3 Part I. ool o0

2. ;;pi@jw3§;¢ ;§£_;4m;;£;2;;5;Wxxzw;;;;,mmm

3. Ibid, Add.1.

4. Industries et travaux d'outremer, January 1%64 H@ 122

5. United:Nationgy Wozrld' ﬁnergy Supplzes, 1959 1962 New York 1964, No.7
Sa. n 1 1 "o T 1960 1963 1 ’n; 1965, No.8

6. Les problémes energethues ail Rwanda, Paul Meystres UN Fxpert with
the Government of Rwanda. T

a) Rapport perlodlque No.I, February 1964
b) " " No.II,April 1964
c) Rappozt flnal June 1964

7. Rapport 1958, oy the publici enterprise REGIDESO (Regle de dlstr’—
butivn d'eau st ﬁ’electrlclte du Congo Belge: et du Rwanda=Urundi ).

8. HHise en valeur du gaz methane du lac Kivu, J. deiLavallée; UN
Technical. Assistante, Butare, Rwanda (1965)

9. Development~of the Steel Industry 1n Last and Central Afrloa,,W S.
Atkvns & Partnersg Preprint, 1965

Abbreviations and symbols used:

Wy - Megawé%%hﬁ'i;Odd'kﬁ t;‘  :;i
OWh- Gigawatt hour = 1 million de kifh
tce~ tons (metric) of coal equivalent
DE - Diesel power plant

HE -~ Hydro power plant
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13. BURUNDI . onEln

I. Primary EnergymResources:fJ)'www

No data are available.ﬂ__w.«M~~'

IIf>Pr0duCti&ﬂ, Trade ~and COhsumbtion of Primary Bnergy (5,-5a)
(1) Production: ...t

'Oﬁiy‘small amounts of hydro-energy are produced, but they are "below .

the level of rounding", whichjmééﬁs under lQ_GHh/year.

(2) Net tuport o 1iquid Tuels (rowndea) :
1955 e 205

1960 ..~ 20,000 "
1961 ‘.. = 30,000 "
19621 ..~ 30,00Q. "

1963 0 .. f 40,000,."

(3) Consumption (rounded)

ac

1959 o 20,000: tce
1960 .. 20,000 "
1961 .. 30,000 "
1962 .. 30,000 "
1963 .. . 40,000 "

+ small amounts of
hydroenergy which
are '"below the
level of.rounding"

Consumption per capita i

1959 10 kg coal equivalent T

1960 ... 11 0 o - et
1961 .. 12 " " : Lo

1962 .. 13 m n "

1963 .. 14 " " "

III. Electric Energy (5, 5a, 6)

The only data available ares
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(1) Dxisting power plants of REGIDESO in 1958 — (6)

Installed éaﬁacity Productidn in

. 1958
_ = Cin-kW) o o (kih)
DE Usumbura . 3,040 9,276,774
DE Kitega . 95 141,948
| 73,13 . 9,418,722 .

P - ~ p— -

(2) Production and consumption in the periéd%1959/63‘(5f§éﬁii
1959 .o ce " under 10 GWh
1360 - o " more than 10 GWh
1961 . - R L TO B €71 R
1962 os - o " 10 G¥h
1963 .o .o oM " 10 GWh

+ small amounts
) of hydroenergy,
) - which are
) “"below the level
% of rounding.

DO CUMERTS USED

1. African Electric Power Meeting, Addis Ababa, October 1963
E/CN 14.EF/3 Part I

2. TIbid, Part II =
3. Ibld5 Add 1

4. Industrles et travaux d'outremer, January 1964 No.1l22
5. United Nations, World Energy Supplies, 1959~1962, New York 1964,No.7
S5a. " " " " " - 1960-1963, New York,1965,No.8

6. Rapport 1958, REGIDESC (Régie de Distribution d'eau et d'électricité
du Congo Belge et du Rwanda-Urundi).

Abbreviations and symbols used:

tce tons (metric)of coal equivalent

DE Diesel electric power plant
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ITI. SUMMARY

s [R—— . et o o T

A e

1o Survey on the energy situation in

The follewing six tableé;givﬁg

..thirtgen countries of the East African sub-region:

~@Tabiewg;;Mwwsﬁ&mérywaﬁmihﬁwg??Y?ﬁﬁéfPéIT?Uer“depcsitsv(ﬁrovéawéﬁé

B A 2o g iy s oo

. ..._“.M,“m-_,esvlb.imaf&.ei)

Tahig:é::K Summégglqﬁ'ﬁgé'estimated hydroelectrie potential
Table 3:  Primary energy in the period 1959-1963, in 1,000 tce
Table "4: Projeggions of primary energy consumption for the peried

1963-1975 . ” R
Tabl§i53 A E}ﬁpt?ipléﬁe:gy in the peried 1959-1963

Tabla 6 Pré%éctibﬁé*df electric energy consumptien f@r the peried © °
1963=1975, - '

ot
™y
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TABLE I
Summarx L
of the conventional fuel deposits
(proved andwestimatgd) N
. Hydrécarboens . Solid fuels
No. Country e L i i i TR —
Qality Quantity Quality Quantity
1. Bthiopia BT - . Nin*cbking 10 m.tons
‘ - clignite 3 mitons
2. Somali Republic™ * ~ = “'=. - - .Coal 5,700 not known
" kcal/kg ' s
. B
3. French Somaliland - - - -
4. Uganda - - - T ey -
5¢ Kenya. -y - - -
6+ Tanzania , - - Bituminus coal 300 m.tons
N e - . 4,000-7,000
‘ keal/kg -
low grade .- . 100 m.tons
T. Malawl - - low grade coal 50 m.tons
8. Zambia - - coal 20 m.tons
9. Rhodesia - - coal 10,000 m.tons
10, Malagasy Republic  tar (in sands). 25 m.tons 6,500 kcal/kg 100 m. tons
proved ’ measured
1,000 m.tons 1,000 m.tons
estimated estimated

11,
12.
13.

0il shales

Mauritius -
Rwanda methane

. Lake Kivu
Burundi ~

17.5 m.tons

-

equivalent of
76 m.tons coal

lignite
3,500 kcal/kg

peat

32 m.tons

-

large

—

Expressed in tons of coal equivalent, the tutal deposits in all countries
of the Bast African sub-region amount to:

Hydrocarbons
So0lid fuels

1,435

11,615

In total
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TABLE 2
Summary
of the estimated
hydroelectric potential
In GUH -

1. Ethiopia 45,000
2. Somali Republic 1,000
3. French Somaliland not known
4. Uganda 5,000
Se Kenya 50,000
6. Tanzania 75,000
T. Malawi
8. Zambia % 36,000
9. Rhodesia g
10. Madagascar - 114,000
1. Mauritius not known
12. Rwanda 1,300
13. Burundi not known
East African sub-region 367,300

T B T e e T T s 4 e e e s 1 e s o T s s e s e £ T I s % 5 e s i e T s £ e s e S e s 2 I v 2 o o 2 O e 1 A
ETmEmrrErsdeome e oS s N TN T e SR e S e s i e e S T e T R ST N SR

TxmEM oo R
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TABLE 3
Primary Energy in the period 1959/1963 in 1000 tce
Production Trade Consumﬁtion
Bydro Coal Electric Coal liquid Per capita
Country slectrio lignite Total onergy lignite fusls Total Total kg ?f coal
enargy aquiv.

1959 1963 1959 1963 1959 1963 1959 1963 1959 1963 1959 1963 1959 1963 1959 1963 1959 1963

1, Ethiopia 14 54 - - 14 54 - - 10 10 170 190 180 200 194 254 9.7 11.5
2, Somali Republio 5 & . - 5 6 -~ - - - 50 50 50 50 55 56 23 23
3+ French Somaliland - - - - - - - - - - 20 30 20 30 20 30 218 367
4. Ugsnda 113 255 - - 173 255 «65 95 o - 180 200 115 105 288 360 44 50
5. Kenya 70 85 - - 70 85 15 102 40 40 980 1130 1095 1,272 1,165 1,357 167 182 .
6, Tanzania 50 55 2 2 52 57 -10 -7 -~ - 370 450 370 450 422 507 45 51
7. Malawi - 2 - - - 2) 403g 182)-127 -259) 710)  810)  986) 7333 5,129)  5,480) 512) 476)
o zamnis T S e T e R R
9, Rhodesia - 1,571 4,143 3,021 4,143 4,592) ) ) ) ) ) ) ) ) )
10. Madagasocar 26 37 - 2 26 39 - - 10 10 170 190 180 200 206 239 38 40
11, Mauritius 15 30 - - 15 30 - - 15-1-/ - 855/ 90 100 90 115 120 185 171
12. Rwanda 5 5 - - 5 5 - - - - 30 40 30 40 35 45 . 11 15
13. Burundi - - - - - - - - 20 40 20 40 20 40 8.2 14
gzitrﬁziigan 358 2,253 4,145 3,025 4,503 5,278 403 182  -52 -199 2,785 3,220 3,136 4,203 7,339 8,484 113 128
Total for Africa 3,180 4,520 42,080 48,590 48,8009/ 50,7805 = =~ 200 —033 11,370 21,400 11,570 22,430 30,370 88,350 225 233

Remarks: (a) The Conversion ratio selected for electric energy is: 1 GWh. = 500 tee,
(v) Under "Trade’, the figures with a negative sign indicate exports. The figures without any sign indicate "Wet Imports'™

that is "Imports' minus "Bunkers",

{¢) In the Hast Africen sub-region,

The whole of Africa including all countriss of

vhich is included in the "Total' of production:

Estimated |

there has bsen no production of hydrocarbons yet.

1959 1963
crude petrolewn 3510 38810
naturel gas - 30 560
hydrocarbons 3,540 T 33370

the continent had the following production of crude petroleunm and natural gas,
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TAiBLE 4
Projections of primary energy
consumption for the period 1963-1975
Rate of growth, % Consumption in 1,000 tce
Estimate Tstimated

1959-1963 1963-1975 1963 1965 197C 1975

1. Ethiopia 5.6 5.0 254 280 460 750
2. Somalil Republice 0.4 5.0 56 62 100 163
3. Prench 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
6. Tanzania 3.7 5.0 507 560 920 1,500
7. Malawi ) ) ) ) ) )+ 200
8. Zambia ; 1.5§ 2.5%1 5,480% 5,78o§ 6,520% 7,380
9. Rhodesia ) ) ) ) ) )

10. Madagascar 3.0 5.0 239 263 430 700
11. Mauritius 0.8 3.0 120 127 148 172
12. Rwanda 5.0 5.0 45 50 82 134
13. Burundi 15.0 5,0 40 44 72 118
Bast African sub- 3.0 4.0 8,484 9,031 15,936 13,745

region
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TABLE 5
Eleotrio energy in the periocd 1 ~1G6
Existing installations Producotion in GWh Trade Consumption
. . Trans~ Distrib., Low-

Country Power stations, in MW mission feeders VOLbeg® HE TH Total in GWh Total Por capita

HE TE Total ‘ines ko Jem 1959 1963 1959 1963 1959 1963 1959 1983 1959 1963 1959 1963

1. Ethiopia 60.0 29.3 89.3 577 662 ? 28 109 61 66% 89 17541# - - 89 175 4.4 8,0
2. Somali Republic - 7.9 7.9 - ? ? - - 10 135/ 10 13 - - 10 13 5.0 5.7
3. French Somaliland - 7.0 7.0 - 40 ? - - 105/ 15 1o§f{ 15 - - 10 15  13.8 20.2
4. Uganda 121,2 15.0, 136.2 265 3,450 798 350 510 20 20 370 530 ~130 =190 240 340 36.5 47.0
5. Kenya 26.4 T4.1 100.5 900 2,160 1,060 140 170 70 g2 210 263 150 205 360 468 46,2 52.6
6, Tanzania 20,2 29,9 50.1 70 2 ? 90 100 70 100 160 200 =20 -20 140 180 14.8 18.2
7. Malawi 0.6 14,8 15.4 254 424 240 4!/ 4 28‘-"/ 38 32% 42 - - 32 42 9.3 11.2
8, Zembia 55.5 208.4 263.9 600 ? ? 250 314 937 416 1,187 730 745 1,845 1,933 2,575 620 136
9. Rhodesia 705.0 483.4  1,188.4 3,730 1,433 4,800 1 3,142 1,530 2271 1,531 3,369 514,478 1,592 1,891 452 475
10. Madagascar 27.8 33.2 61.0 174 ? ? 53 74 47 51 100 125 - - 100 125  19.0 21.0
11, Mauritiue 15.0%-  27.0% 42.0% = ? ? 30 60 120 120 150 180 - - 150 180 248 256
12, Rwanda 8,6 1.6 10.2 ? ? ? 2 1 ? ? 10 11 - - 10 11 3.8 4.1
13. Burundi - 3.1 3.1 ? ? ? ? ? 10 10 10 10 - - 10 10 4.1 3.8
ijgnggw 1,040.3  1,144.7  2,185.0 6,550 8,169 6,898 948 4,494 2,913 1,168 3,869 5,662 806 362 4,675 6,024 69.0 81.5

'8 = =7 8/
2,747 7,604 10,351 33,585+ ? 6,350 9,640 28,290 34,280 34,640 43,920 -~ 34,640 43,920 130 150

Total for Africa

Remarks ¢

(a)
(v)
(o)
(d)
(e)

At the end of 1961
Under "Trade", the figures with a negative sign indicate sxports.
Dashes (~) in the table mean

“zeTo M,

Ruestion marks in the table mean that the relative data are not available,

The"Total for Africa® includes all oountries of the continent

Bstimated

The figures without any sign indicate "Imports™,
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TABLE 6
Projestions of electric energy consumption
in the period 1963=1975.
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Rate of growth, in %

Total Consumption, in GWh

Industrial congumption in
OWh and ¢ of the total

Estimated rate of
growth for the
remaining consump~

Fut Estimate Put Fut?ra tion
Country 19553?;63 ofPioial 192%?1975 Past Estimated Past ?iil?;;E (:r“§t?°uttﬁndus—
) in average poriod 1963-1975
Period % % 1963 1965 1970 1975  Year % G¥Wh % %
1, Ethiopia 20,0 1963/1967 17,0 1341 175 257 o/ 417 890 1961 46,0 578 65.01’/ 12,0
2, Somali Republic 6.8 - - 17.6 13 15 34 77 1961  27.0 46 60,0 12,0
3. French Somaliland 10.7 - - 12.0 15 18 32 57 1963 30.0% 1741 30.0 12,0
4. Uganda 9.2 - - 10.0 340 410 660 1,060 1961 67,0 708 67.0 10.0
5. Kenya 6.7 - - 12.0 468 530 935 1,650 1961  31.0 856 51.5% 12,0
6. Tanzanie 6.5 1964/1970 12,0 15.1 180 204 3552/ 978 1962 55.6§/ 785 80.0 10.0
7. Malawi 7.0 - - 40,0 42 48 B85 2,250 1963 54.0 2,100 93,1 12.0
8. Zambvia Te2 1962/1970 7.3 T+3 2,575 2,950 4,265Q/ 5,900 1962 90,0 4,660 79.0 7.3
9. Rhodesia 444 - - 4.4 1,891 2,070 2,570 3,200 4963  54.0 1,710 54.0 4.4
) 1962/1967 7.2 0 o - c

10, Madagasoar 5.7 1968/1973 14.5 13.5 125 152 240 680 1960  35.0 441 65, 10.0
11, Mauritius 6.2 - - 6.2 180 204 216 374 1963 25.o§/ 95 25.4 6,2
12. Rwanda 2.5 - - 25.0 11 12 38 121 1963 30% 94 78.0 12,0
13. ,Burundi - - - 19.5 10 12 29 73 1963 yaz/ 46 63.0 12,0
Bagt African 5.2 - - 9.1 6,024 0,882 9,996 17,310 1943 67.02942g36 70.0 8.2

sub-region

Remarks: {0)
(a)
()
(»)
(e)

Official estimate or based

Including supplies for the

on its extra~ or inter polation.

gisal industry plus commercial power and lighting.

Estimated, as nearer data are lacking,

For 1967, the official estimate iz 58.5 %
For 1973, the official estimate is 57.0 %
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As a result of all these surveys the following conclusions may be

pointed out:

1. Hydrocarbons: Crude petroleum and natural gas have not yet been

found in the sub-region in economically exploitable quantities.

The methane gas in lLake 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 1o be imported for the tinme being,.

2, Chal, Jimite:

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 would be sufficient for some 2,400 years.

Five countries in the sub-region are without any known solid fuel

deposits.

3. Hydropower:

The Bast African sub-region has a very large hydropcwer potential
with Madagascur being relatively the strongest in this respect.
The per capita hydropower potential amounts te:

Madagascar about 19,000KWh p.a.

Continentel parl
of the sub-region about 3,700 K¥h p.as.

These figures have to be compared with about 5,500 KWh per capita

and per annum for the whole of Africa.

4. Tlectric cnergy

In 1963, the ratio of hydropower production to thermal power produc-—
tion was 80:20. This ratio will steadily increase in favour of hydro-

power and by 1975 it might be 90:10 or thereabouts. To cover the futtire



E/CN, 14/11\113/104
Pdgo 131

requirements for electric energy by 1975, about 6 per cent of the total
'hydropower potentlal of” the goptinental part of the sub~reg10n will

have to be develobed.‘

By that t:\.me9 new power progects with a.total. pover of about 2000
MW will have to be constructed and-the total 1nvestments, 1nclud1ng
transmlss1on and distribution installations are likely to amount tu

Some USm 100 Ox‘ 800 mililen. A

T

0
.
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T T e e ao. IV Q“COMMZNDATIONS

1. Taklng into consideration ther fact: that all klnds of prlmary energy
and especially the secondary form-electric energy - are among the ba81c
pPrime movers oﬁ eqpnqmlc development, approprlate attentzon shnuld be‘
given.to a proportlonate development of varlous ferms -of energy in the

suberegion.. .. . ' - ca R

L

2« In the light of the ne05551ty to oo~ord1nate the general ‘economic
development of the countries on a submreglonal ba81s, ‘the same basic
principle of co-ordination should be applied in the energy field as
welle
3. As the aim of co-ordination in the energy field is to provide
various forms of energy fp®» the countries in the sub-region en the most
economic conditions, all possible efforts should be made to get a really
complete and up~to-date picture »f the economic side of the production
and distribution costs of various ferme of energy in all countries of
the Bub-region.

These energy price analyses on a country-by-country basis should
be later co~ordinated in such a way that similar or equal financial
conditions be taken as starting points in order to get a realistic

comparison between various countries uf the sub-region.

4, The dynamies uf the economy and energy 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 Tresources in the

sub-region, hydropower potential should be intensively studied in all

countries in order to find 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 prsmctical 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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Ts The prospects of exploiting geothermal energy in the East African
sub-region in an economic way are supposed to be lirge 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

glven the necessary attention by the governments in the sub-region.

UNESCO and ILO should be requested to render assistance to the
governments in organizing various training programmes to provide the
neceasary professional and skilled p:rsomnel at all levels.

9, Efforts in the energy field should be co-ordinated to such extent

that more important power projects may be financed and administered on a

sub-regional basis.
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1,1r er. electrlc power stations in the East African sub-yegzon -

A ﬂﬂvdrnpower Stations (over 5 MW installed capacity
» Installed Capaclty

Country

No.

Name

Existing

“Fyp-MW-

under con-—
struction
or proposed

Ethiopia

Kc&él
Aba‘Samuel

,mv}Tis;Eﬁﬁéywrm.ummmm“

45 0

6.6

s

.&Wash I II o e et e et s

Uganda

Owen Falls

“120.0

Kenya

Tana:,
Low Tana

Nong;l

TBeverd FoTKS T

;,“6,,.,4 ‘,
8 ‘O

Mﬂﬁgdééj:?zwm“

Tangania

“or Wami River

Hale
Pangani River

130.0

Malawi. .

Shire Biver. e

"*'W;;;wmuu4;@wo e

Zambia,

Bro&en Hill
Vlctorla Falls

wKariBa fI

Kafue,ﬁ;ver

184.0

900 P
257.0

Rhodesia

Karibs 1

Rwanda

20
21

Ntaruka

River Ruzizi

+ 4.2
2600GHh /year

Madagascar

22

2B

Manoviaka

ANk 6mi ba- I - TIT o o]
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B.

Thermal power stations (Over 2 MW installed capacitv)

Installed Capaclty in MW

Countfmui_ ] iﬁj%;m ’ LT - under construaﬁr~
[ .y_., iMoo 2v bt Nage . Exj.sting ion o R
T prop‘sed
Ethiopia 1. Addis Ababa 5.0
- 5 assap . Léﬁaggz?wmmwwﬂwmm_
4. Massawa 6,0
5. Asmara 5.0 30.C
Somali Republic 6, Mogadiscio 2.1 + 1.0
Fr.Somaljland 7. Djibouti 7.0
Konya 8. Kipewm r,m.,  2?A5,MN#M.~ T -
JngmﬂuizﬁﬂM,M”meV.w“mwm. e .
10. Nairobi South I + II 25.1
11. ﬁblrakz 6,0  '
R 12. Mereron 4.4
Tanzania .13..Kurasini (. o o — e
(Dar~es-Salaam) 17.2
14. Moshi: T 13.5
15. Arusha Y R 8.e
Malawi 16, Blantyre . ... 10.5 e
17. Zomba . 2.8 ¢
Zambia ‘WTST“C6§§éffbéliwﬁiﬁ§§'”’W193;1 T B
19. Lusaka 15.0
20 4 Furtvﬁosebery 2.0
21, Sallsbury 153.0
- ~*€%M~%ulawayu 148.5 - - e
e 23a Umniatk . s e 1200 S
24, Shabani 30.0
. 25. Wankie 18.5
26, Umtali 1645
27. Gwomda 125
Burundi 28. Bujumbura 3.0
Madagascar 29. Antananarive 5.0
30. Tmatave 3.0
31, Majunga 3.4
32, Antaizabe 2.8
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The main electric Transmission Lines in the East African Sub-reglon

A. Exi ting (over 70 kt)

B .
e

Coun—t r.ym, [ Nﬁo. Ei];‘dt i}aintg_ e oot e o st YA..AW.,.M.. MW e Aei_r cul.t U
o L length Km -
Biniopin . Kaka“hddls ababa 132“M,M i i mmn ot
. sird PA- s penA ) 418
2a Koka—Dlre Dawa 132
Uganda 3. Kﬁmpala~Owen Falls Avﬁ:i <
‘Tororo ~'&enya‘ ' 132 200
Kenya . 4. Nairobi-Tororn -, 32 400 B
Tanzania~ - - 5y—Hele-Dar-es~Salasgm . -.132 .. 280 .
Zanmbia 6. Kitwe-Jadotwille(Congo) 220 290
T+ Kitwe-Lusaka 330 g soc
8. ILusaka-Karibal{Rhodesia) 330 )
. 8%%v - System 88 1152/
Rhodesia 10. Kariba-Salisbury 330 )
11. Salisbury-Sherwood 330 )
12. BSherwood~-Bulawayo 330 ) 1,020
13. Kariba-Sherwood 330 )
14. 88 kv -~ system 88 925
Rwanda 15, HNtvmke - Kagera T0 ?
16. Ntvmka - Musha 70 7
17. Ntvmka — Hwinkwaon 70 115
B. Under construction or proposed
Country No. End points KV Circuit
length km
Ethiopia 1. Koka-iswash IT 132 50
2. Koka-Akaki 132 15
3. Akaki-Sabata, Gafarsa 132 25
Uganda 4. Kampala -~ Kabulasoke 132 100§/
5. Kampala ~ Fasaka 132 130%
6. ¥abulasoke - Fort Tortal 132 260X
Tanzania 7. Hale-Dar-es-Szlaam 132 259

duplication
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B. Under construction .or proposed{continued)

Coumtry -~ - - No. Ind points R 4 ' . Circuit .
lenczth km‘,
Zambia ‘ 8. Karibu-Kitwe, duplicaticn "33 " ° 600 B
9, Antananarivo-Antsirabe 90 !5OX
10. Antananarivo-Fimmarantsoa 150. . 300%
Rwanda 11. Mururu~Gikongoro—Butare 130 12¢%
\_‘-s"

g~





