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PART 1T
ZLECTRIC POWER SUPPLY IN AFRICA -~ THE PRESENT SITUATION AND ITS RECENT DEVELOPMENT
CHAPTER IV

CONSUMPTION OF ELECTRIC ENERGY

A, Introduction

.1. The preceding Chapters have touched on various infiuegéés thch“affect the develop-
ment of electricity consumption in different countries of Africa. . On_fhe_one hand

. cconomic . growth leading to higher total national output - in mining, manufacturing,
agriculture, transport and services - presupposes a rising consumption of kWh per unit
~ of product and per worker employed. On the other hand this higher average output per
head.of population, reflected in- terms of graduélly rising purchasinglpower per family
unit, means that there is a demand for moxe light and power_in_the average home, Rising
population and a growing number of family units also means thqt‘the number of potential
household consumers is increasing. At the same time public lighting; public services
such os water supply, hospitals and transport systems;.laﬁd_gommerce, ad@iﬁistiation
..and other special requirements of urban life - all will tend to expend as the economy
ETows. Do . ‘ , R

2, Today a growing supply of electrlclty is everywhere recogn1zed as, essentlal if

. such a development is to proceed. In African countrles, as has already been shown in
Chapter I, the levels of national income per head and of kWh consumed per 1nhab1tant do
in fact tend to go hand in hand. Nevertheless, when conditions in many dlfferent
countries of the world are compared, the actual rate at which electricity démgndlcan

. rise is seen to bear some relation to the level of existing consumption. Part?gularly
during the early stages, this is largely because " ... prosperitj awalts poﬁef éﬁﬁ power
awaits prosperity”. To gain the advantages of productive efficiency and low—cost
distribution a certain concentration of demand of reasonable size is required. . On the
other hand, consumers cannot afford power until a certain degree of econqmic growth
already exists. Low densities of .population, long distances between cgnﬁres, a lack

- of diversified natural resources and a shortage of easily exploitable enefgy reserves -
" these-and several other limiting factors may all militate agqinst Qon%gmptidn growth,
3. In Afriea it is in fact often difficult to separate the_aspect‘qfﬂqoqsumption from
. that of production and distribution, . Nevertheless, because_e;eqtriplpqwér ganﬁot
readily be stored, it is finally the demands of consumers which determiﬁe fhé scope of
- the productive system. For that reason it is convenient to analyze the tendencies of
electric energy.consumption in African countries before reviewing the_charactefistics

of power production and transmission.
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3. Characteristics of Electricity-Consumption

(a) General tenden01es

4,  For Afrlc as a whole the trend of consumptlon over the last twenty—flve yéars has
broadly resemble& the world trend though in some recent years the actual rate of
growth has been a 11tt1e hlgher.” The main detalls can be seen from a study of Table
27, which covers the evolut1on of consumptlon 51nce 1938, Afrlca’s total electrlc
power requlrements are currently grow1ng at a rate Wthh 1mplles a doubllng of consump-
tion in 8-9 years, Average use per 1nhab1tant is ‘now a 11ttle below the world Tevel
as it existed in i938 _ ‘ -

5. . These average flgures conceal the very great dlsper51on between different African

‘;countrles. In fact, as can be seen from Table 28 the actual volume of productlon

... varies from country to country 1n a ratlo of 4(Uu TO Ve, Ll LdU*Q p:csen 5 data

covering total gross and net eonsumptlon in 1961. For certaln countries these remain
provisional, notably as concerns some indices of development since 1955 and 1960
respectively.. . 4 ( |

6. . Pursuing the analysis, 1t is necessary to galn some idea of the average use in

~different countries ir terms of th consumed per 1nhab1tant This is shown in Table 29.

The different terrltorles are arrangea in 1ncrea51ng ‘order of gross consumptlon per head

in 1961. At the same tlme average annual percentage rates of consumption growth for
the flve-year period 1956 196J (ana also for the deca,rle 1948-1958) have been calculated
for comparative purposes. ‘Reference should also be made to Map 4, which shows
consumptlon 1n the dlfferent terrltorles by 01rcles proportlonate in area t6 kWh per
inhabitant. The more densely populated areas aré also delineated on the map,:us are
all towns w1th populatlons above 100,000, o ‘ |

T, Consumptlon per head in 1961 varled in the dlfferent countries within the range of
750 to one, Many of those w1th (for Afrlca) relatlvely hlgh populatlon densities, as
in parts of West and East Afrlca, gre stlll characterlged by 1ow spec1f10 consumption.
The countries of North Africa fall broadly w1th1n the middle range -whlle the southern
part of the Coatinent 1ncludes ad301n1ng reglons of very hlgh ‘and very low average use.
An various terrltorles of the 1nter10¢ consumptlon per 1nhab1tant tends to be very low.
. 8.  Because average consumptlon per head for Afrlca as o hole is greatly influenced
by the highest levels remched it does not reflect the general situation very closely.

The median value for the different countries is some 35 kWh/head only, whilée the upper

1
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quartlle value is only 90 kWh and the lower quartile’as ‘Jow as 10 K¥h iper inhabitant.. .

For countrles us1ng 20 kWh per head or under, ‘the average rate of increase in congumption . ..

between 1956 and 1961 was 14.5 per cent., Between 20 and 40 kWh/head . the corresponding
average_growth rate was 13.8 per cent, while for countries using over 80 kWh per
inhabifant:thekmeaﬁ rate of increase fell to 6.2 per-cent.

9. The figuree:hay'be‘set out as follows:

Range of Average annual
consumption/head oL . growth rate
in 1961 (1956-1961)
Under 20 14.5 per cent
120 -~ 39 ‘ S 3.8 * " .
40 - T9. T g.8 " . "
/80 and over ' o 6.2 " "

10, There .is thus in Afrloa a tendency - though with many excépﬁions - for consumption

per head and average rates of consumptlon increase to be inversely correlated - g faet

that may be noted in some hlgh-consumptlon reglons of Europe but whlch ‘cannot be-
expleined by the same fectors under condltlons obtalnlng in Afrlca.

(b) Somg charucterletwc examples I I R AR

11. Clpser stundy of consumpt1on in dlfferent perts of Africa brings out the®existence’

of some cheracterlstlc types of development. Entirely different conditions and rates:

of increase may also ex1st w1th1n the areas of separate main supply systems in the same..i. -

territory. Frequently up to 90 per cent of total consumptlon may be concentrated around,
one meio;town, Natural energy reserves and relatlve economlc prospects due to non- -
energy:oatorel resources of economlc 1nterest are involved in the asgsessment, .The same -
applies bo. population den51ty,‘rate of populatlon growth and average income per -head.:: - :
In part, limited production p0351b111t1es hold buck consumptlon in some areas.

Differences in methods used by undertakings to assess consumptlon prospects ‘may. help to.
explain; some of the departures from normal trends. '

12. To analyze elec+v1c power consumptlon in the setting of the:varibusfeoonomicédeter—_‘
minants which ;nfluence 1t 1n dlfferent areas the rendér is reéferred inthe first vl
instence to data presenued 1n the Tables 1ncluded in Part I of the present’ study -~ for
exampley in. respect of popu1at10n den51ty and growth, patural resources, primery -energy. ..
use etc. Here attentlon wlll 51mp1y be drawn to some characteristic type of grawth

which, -from the data avallable,‘appear to exlst 1n certa1n groups of territories..
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13. Reference to Table 29 {columns 2 and 3) shows that, owing to differences in growth
of consumptidﬁ end populetion respectively, the number of k¥Wh consumed per inhabitant
has risen ot very different rotes between 1956 and 1961. Moreover, in some countries
figures‘dre‘greﬁﬁly inflated in the latter year (though not always in the former) by
heavy industrial consﬁmpfidn which moy suffice to transform o-low average use into one
apparently much higher, This is true, for example, of the Cameroon Republic {up to. 90.
per cent used in bauxite reduction in 1961) or of Northern Rhodesia, among other
countries, |

14, Countries may be broadly grouped Ln var1ous woys i.e. according not only to kWh
used per head but in respect of. exploltable energy reserves, energy-lnten51Ve natural
resource potentinl ete. In practlce one may for varicus reasons distinguish terri-
tories possessing characteristic&lly’lo&.rates of consumption growth; those showing
higher rates which have of late been {tending to dec11ne, others agaln where consumpt1on
is aecelerating or seems likely to.accelerate;  and yet a further group where hlgh but
fairly constont growbh rates seem teo prevail. _

15. Examples of the first group (around:0 - 7 _per. cent per year) 1nc1ude Dahomey,
Somalia, Madagascar, Ghana, Tunisia and Morocco (5 - 86 k\h per head respectlvely) where
the highest characteristiec growth: rpte sppears to be around 7 per cent It would appear,
rather surprisingly,’ that: there is no. particularly. close correlat1on between 1ow growth
rates and low population density.: 7 .

16, At the other extreme o number of. territories show more or less constant growth
rotes maintained at o ‘high level (9 - 20 per cent annu&lly) Most of the countrles of
North Africa, with medium consumption per head (51 - 140 kWh) fall in this group,.l.e.
Algerid, Egypt, French Somaliland and Libya.. The some group 1nc1udes Senegal, Reunion
and the Sudon-(15'= 17 per cent.annually) of which only. the 1ast has a lower consumptlon
(6 kWh/inhabitont). L -
17. Between these extremes o certoin number.of countries, 1nc1ud1ng Ethlopla, Nloerla s
and Togo (6 ~ 17 kWh/head in:1961) appear to: be characterized by anractual or potentlal
acceleration of glectric power demand towoards high rates pf<incre&sg; 'This.éegmétto be
due as much to generel expension as to special industrial requirements.l On fhelﬁthér”“
hand o further group has shown some tendency for the .onnual 1ncrewse in consumptlon to"‘J
slow down, though in some ‘cases this. probably heralds o, re—acceleratlon when 1nclp1ent
or impending’ economic growth can come fully into play.‘ Thls situation appears to ©
charocterize the Cameroon Republic, ILiberia, Mali, Tangunylka and Ugonda - territorieés
omong others, which possess hydro-electric resources and o sizeable industrial potentianl

based on mineral reserves, but where present consumption varies between 4 and over 200
kVh/head.
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18. As an example of e terrltory where quite dlfferent trends ex1st in separate reglonal
power supply areas, Gabon, w1th 1ts dlvergent trends in the L1brev111e and Port Gentll -
Lambarene reﬂlons,_may be clted | In the one, p0559531ng a maxlmum load of 1.6 MW and a
30 per cent growth rate for conaumptlon, there is promlsc of an expandlng network and .
studies in _progress for paper pulp and oeilulose 1ndustr1es, In the other the max1mum
load is at present 2 3 MW and there are p“oaects for a petrol reflnery, a cement Works‘
and other newy 1ndustrles.w The forecast growth in consumptlon is here pﬁt at 7 per cent
annually. Gabon as a whéle L&lLS w1th1n the area of medium. conshmptlon (48 kWh per
inﬁabiianf and possesses a ulackenlng annual growwh rate of 18-20 per cent

(c) The separate sectors of consumpt1on

19, Examination of the breakdoxﬁ of elecur1c1ty use in Afrlca throws some further 1light
on consumptlon characterlstlcs._ AvaLlable _nformatlon relaulve to L9u1 bas been
analyzed in Table 30 in terms of the +bree main consumptlon categorles - 1ndustr1al,
domestlc and other low-voltage consumpulon, and use for transport purposes,
respect1ve1y. | » )

20. In Africe there is a general uendency for 1ndus»ry to account for o smaller
percentage of totul net consumpﬁlon than in many other areus, where 70 per cent would
be regarded as a normel conarlbutlon._ Only six countrles in Table 30 approach this
level and in eight industry's role 1u.nearer 30 per cent, Informatioﬁ on transport
consumption is scanty. in Europe qround 5 per cent of total requirements are commonly
used in this way. In the thLae.AIrlcan countries for Wllch 1nformat10n is available
and fox,whigh.signlllcant‘consump tion exists - the Mnlagasy Republlc, Moroeco and
Tunisia — transport uses bevween 3.5 and 7.5 per cent - a normal figure.

21. The balance of tohal requiréme bz 1s taken bv the low-volitage sector, which
includes public lighting, public services and administration - ineluding hospitals,
water supply, ebc, - commercial requirements, agricuiture and, of course, consumption
by households. In Africa Shis secvor is oftzn predominant, particularly in countries
where toial conswnpbion is low, because varibus essential public services such as water
pumping toke a prominent role, while small-scale handieraft consumption, which is
classified within the same ércup, is also of some potential importance. It is‘only
after large-scale industries have taken a firm hold that industrial demand can bé
expected 1o predominate. _ _ |

22. Comparlson bewween. Tables. 29 and 30 confirms the existence of this 51tuat10n in
Africa. It is in the countries with ahove—average congumption per head where the 7
relative contribution of industry is high. It is elso in some of these where decllnlng

rates of inerease have tended to occur,
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23, »These three main consvmption sec*o“s will next be discussed separately.

24, (i ) InduSurz _ Jlnlng for copper, iron and tin ores, gold ond various other
1mportant minerals, 1ncluq1ng coal, alreody plays a large part in African output though
commonly 1t does now predom1 ate in the total nat 1ona1 product of the countrles concerned¢
Smelters and mlnerar p.ocess*ng are beconlqg 1ncrea51ng1y important and usually requlre -
large quantltles of 1ow—cost power l The products of cement works, Jextlle fa ctorles
and paper works are uhree key requlrements for economic advancement and all requlre
*elatlvely rmportmnr qu raltles of electllclty in their manufacture, as also do those of
petroleum refineries. Suga“ proce551ng is already 1mportant locally. A number of
Africean countiles, portloularly those such as Liberia which possess important iron ore
reserves, are at p esent 1nterested in setting up domestlc iron and steel 1ndustr1es.
Apart from counurleq where neuallurglcal coke is already avallable, sue k'as the
Federatlon of Rhode51— “and Nyasaland Algerla, Comeroon, Ghana, Guinea, leerla,
Moroeco, Niger 1&, T"pga.'1ka and the UAR Egypt) are among interested countries in this
field. Conditions in respect of locaulon ond raw materlals are in pr1n01ple favourable
in some countrles where oonsumptlod is at present comparatively low for 1ntrodu01ng what
would in fact be a maaor energy_oorsumlng 1nduob1y. ' |

25, Some speclPlc COHSUTPJIOH 11gurev for various energy—1ntens1ve produots,.cert in of
which oould be but are no® at oresent of ﬂmportance in Afrloa, were glven in Part I,
Chapter I. The ooselbllibres ane Jrends of primary aluminium prodﬂctlon will be dis—
cussed in Part III, The electroiythic p1ant established in 1957 ot Edea in the
Cameroon (52 200 tons p“odqet101 in 1562) already accounts for 90 per cent of total
electricity consunptron in that countrj. Bauxite extraction potenﬁ#aliis'also great
in Gulnea, among otber coortrleo, and this source of power demand seems certain to loom
larger 1n the near fu ture. Apart from the an0111ary demands that they in turn create,
the 1mmed1ate 1moort ance of these various 1ndus+r1al requirements for power is that
addltlonarly thev often rurnrsh electrlc power for public supply in areas where
generatlov is 1aok1ng as well as maklng p0551ble 1mproved water supply and other
essential amenitics. _ _

26, Information on the detoiled breakdown-of indusﬁriei electric power consumpition is
at present scanty for many par vs of ﬁ.f‘rle(_u° Table 31 shows the development in srme
main sectors between 1955 and w960 for two contrasted countrles - the Malagasy Republic
and Tunisia. The data shows 4‘:1.1r1y typlcally the relative importance of various special

and general categorles of demand peru11n1ng to oountrles with dlfferlng 1ndustrlal

structure.
ARSI
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27, (4i) ‘Transport: ' There are in. Africs no fewer than fourteen land-bound or inland
states — more than in the rest of the world together - which in eil comprise_nearly cne
quarﬁerVéf the comtinent's total land area and over 14 per cent of its population. Map 1
shows the distances of these from.the cogst. . For this Teason, and 5ecause of‘the great
distancées in many cases between consuming centres and points of production, the develop-
ment of low=cost means of surface transport and adequate transport. cap501ty for economic
development is a matter of primary importance in many areas. A number of inland states,

such as the Centrel Africen Republic, Chad, Niger and Mali,. have no, rall serv1ces. In

‘cther cases, as with the states of the Federation of Rhod931d and Nyasaland most

putgoing freight must travel over considerable distances, in thisg partlcular case

“through running rights:across Mozembigue to.the ports of Beira or Laurengo Marques.

Between 25 and 30 per cent of Rhodesian coal supplies are used by rail serv1ces. At the
same time adaguete meens of large-scale and low-cost, transpori. are essential to the '
further development of electric power production itself, not only to a551st the transfer
oT’fnel'but also to make possible the easier moving of large 1tems of power—generatlng

sqipmenb, T b o

387 In verious parts of .the world diesel traction is 1ntroduced as a precursor of

U oidetrifieations Diesel locomotives are cyrrently being supplied for use in Nyasaland

and elsewhere 'in’'Africa where conditions would already mcke for 1mproved working with

them.  Blectrification of railways haos been. strongly. Justified 1n varicus countries

‘outside Afriea for o number of reasons.when the density of trafflc becomes sufficient
'Eiecfricftractionéis‘efficient.in_dealingfﬁith severe gradienﬁe,‘ 1t av01ds the need for

coal where this iz not easily available. ond where hydro power. is present-' and, finallv‘

i4'i% ideal for flexible and rapid transpopt where dens. trafflc is 1nv01ved 51nce it

“moh increase line capacity by greater speed and the av01dance of halts for water,'etc

Degpite the heavy initial. capital expenditure, there 1s also an economic 1ncent1ve Aue

4o lower costs when ithe density of traffic exceeds a necessary minimum, particularly.

i1 has been Pourid in some-areas,.where higher SPGlelCutlonS are p0551b1e ~ ie. 25 k"

A $inpledphase as ogoinst. 1500-3000.V IC.

29, ‘An outline durvey of .railway. track and frelght carried 1n Africc 1s presenfed in

Table 32. 11 can.be seen that the amcunt of electriflcation at present 1s llmﬂed

L
‘i,

cxcept'in;N{'Africa, particularly in Morocco, ,where 35 per cent of the track is
il bebrified with overhead lines at 3000 V DC; and 1n S, Africa (16 per cent Wwith'

similar specifications). Despite the comparatively limited frelght traffic in the
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Conga (LeopoldV111e), some’ 10 per cent of track there has electric: t$raction with overhend
‘llnes at 25 kV AC. Over Africa as a whole only some 7.3 per cent of track is so far
e1ectr1f1ed although freight traffic in parts of Bast Africa (particulerly Kenya),
Nigeria, Angola and the Sudan mlght be approaching the point where electrification would
‘iperhaps be fea51ble. In Africa it seems likely that this form of surface transport
woold be partlcularly economic in view of the conditions to be satisfied and the presence
of.abundanf ﬁydro power,

30. (iii) Household and other low-voltafe consumption: Despite the vast potential

market for.houoohold use of eleotricify;’the subject is- difficult to appraise realistic-
olly_ln terms of populatlon owing to the existence, in nearly all countries of Africa,
of socio-economic groups which may be entirely different in character from one another.
If the problem of measuring the demand-promoting cheracteristics of actual end potential
_domestzc consumers remains a major and costly source of difficulty in Europe it is
enormously more compllcated still in most African countries. _

31. Cash incomes per head of populatlon commonly remain for the mass of the population
too low ot present to support any home use of electricity which, relatively speaking, is
__still‘cootly.l In Ugonda, to-faké one 'not untypical example, average annual cash income
per heod,_oven in‘tho more densely populated areds of the country, varies from about &8
to 519,.. Tﬁo oforage cost.per kWh to the consumer there - though relatively very
favourablo fo:l#frica - is about 1.7 pénce. Under these:conditions, and with wage
., rotes in some couhtries remaining stable for many years despite changes in. the cost of
:_11v1ng, it is not surprlslng that the number of' ¢onsumers of electricity, through rising,
-‘ro 1ns very low. : In Gulnea, for example, wherée consumers have increased very repidly
.21nee, 1951 there were stlll, in the Conakry areéa, only some 7,720 by 1958 in a total
Jonulatlon of around th*ee million, ag aga1ns+ 1,235 in 1951.  After 15 years operction
aud jromotlonal act1v1ty by the Electrlclty Board of Uganda, the number of. consumers
Jtlll amounts to some 34 000 in a populatlon of 7 million., = Assisted wiring schemes and
Arre purchase have been used to encourage consumption. ' “Unit installations have been
zupplied {1 amp. and 5 amp. ) at a constant charge t0 "avoid metering and wiring, despite
tie 90551b111tles of abuse. ‘sThe}chorée made under this arrangementsis. 8/50 shillings
per month for the one amp. unlt and 20 shillings for the five-amp. unit.

3aa, Prov1510n for consumptlon in ‘rural areas for’ agricultural and household purposes

T ises p;obloms in al] countrles unless’ very large consumption per farm is possible,
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Figures 1 and 2:.show the rTecent development and relatlve 1mportonce of consumption by
various tonsumer~groups in. Southern Rhodesia, the, second 111ustrat1ng the relatlonshlp '
between growth of farming. consumers. and, their requlrements.r‘.

33, Rates:of growth .in-the numbex of family unlts are, normally more 31gn1f1cant than o

drligrr i

data for population -growth .as indicators. of domestlc demand for electr1c1ty prov1ded '
they reflect the -demand for housing unibs. . In fact, however, there appears to be greot
variability in African:eountries. 4in. the rates at .which new re51dent1al bu11d1ng SR
construction is proceeding.: . 'In- part this probably reflects short-term fluotuetlons 1n-
the economic 'situation, -aiquestion. discussed in Chapter I whlle varlot1ons 1n '
stotistical dete alsc contribute to the uncertalnty surroundlng thls sub;ect. However,
Table 33, which stms. up the data aveilable in terms of bulldlng authorizetions ox units’
constructed between 1956 and 1961, shows very great variation from one terr1tory to""!
another,* as can be seen from.the indices for a ct1v1ty in 1961 relotlve to that in 1956
as bage. Particularly in partsjqf,North:snd,ﬁest Afrlco and for some areas of very low
population density, it would seem that the potentlal market for domestlc electrlclty '
requirements is inerensing very rapidly.. It appears that 1t mlght be useful if mor¥e
attention were given than:is at present the case to try1ng to assess characterlstlcs of

household and other forms of. low-voliage demand - actual and potentlal ‘alike =~ for very

simple levéls'of consumption.and equipment. so thot ways. oould be sought to relse 'the use *

of electricity fiom a1l .sources in.the more populous areas as qulckly as p0531b1e.

34, Percentages of population. served or. connected in some main towns and urban areas
of Afrioe aﬁpear'nof*to differ too widely from those elsewhere, to Judge ‘from some
scattered ddfa‘brodght topgether in.Table 34 - to which 1n£ormat10n relatlng to 8 non-
African ‘country - France:= has been gdded for comparison. It is outside ‘the pr1nc1pal
towns that tHé problem of ‘econemic distribution or 1solated generatlon has everywhere
to be solved:' Oné'means of reducing the: difficulty while owo1t1ng fuller development
of an ekpanding srea ofieffective demend is. that of using small moblle dlesel L '
generators{‘e subgect that’ ik discussed further in the next Chapter.

C. The Cost 0f Electrioity’ to ithe: Consumer

35, In nearly all African countries the cost per kWh to the consumer is hlgh " In
general ‘this reflects of dourseaninadequote scale of productlon, 1nsu£f101ent overall
den51ty of consumptlen'plus 16w load factors. It also reflects very hlgh fuel ‘costs and
very high'dosts ‘4 medntenance and operatieny Generotlng plsnt ere freqoently 01& and
there is insufficient capital and demond alike to gustlfy 1ntrodu01ng new h1gh~eff1c1ency

equipment.

i

ER IR

i
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36, This, howeveér, is only a generalized picture. -Reference to Table 35, which -
attempts d'boﬁpérison {expressed for convenience in mills, or tenths of a Uls. cent, per o
kWh) between the average revenue received per kWh sold in a selection of .18 w1delyb |
distributed territories,; shows how wide is-the range: of cost of :the average kfh to the B
consumer, With one exception the ratio between the highest and lowest speclflc gosts If
included is as 1 7; with a:rough-median at o little below 50 mills (4.3 penge) per k¥h.
Vhere supply systemsidre large and intercdnqected, with o substantial and well-
diversified deinand which can be satisfied frgprlgrge—seale,hydroelectric production
(Federation of Rhodesia and Nyasaland and Ugdﬁdd) charges are comparatively moderate.
In other cases “where costs may reach up to 100 mills (8.5 pence) per kWh or more,
consumptlon can average as low as 4=7 kﬂh/head (Mali and Togo) and dlesel fuel charges
may be very high, . _ _ ;
37, Average revenues per kWh shown in Table 35 approximate to mean charges per kWh tor. -
a variety of different types of use. -Tariff structures employed by most African
electricity undértokings are highly sophisticated. A.selection of various iypes of
toriff in use in some fourteen supply areas is sumnarized in Annex IV, These are
mainly 6f degressive form, commonly with o fixed annual charge corresponding to the
power taken plus an energy charge inversely preportlonate to hours of use. " ,
38. The normul tariffs are usually strongly promotional in that there is a con51derable_
reduction for higher rates of consumption, with special off-peak and night tariffs for
high-voltage 'and low-voltage conéuﬁers,,the latter commonly being specially designed ﬁpr"
air-conditioning, water.heating ete, - While tariffs commonly comprise d fixed ifem and
a proportlonal item, in.some oases there is also a component proportional to average 1
hourly wages.'_ In ‘such: cpses,; as in Tunisia for example, there is thus o. relatlonshlp,
adjusted at 3-monthly intervals, between the cost of -energy and that of materlals and )

lanbour, Tariffs ofe generully-welghted con51derab1y in. £avour of 1ndustry in respect

of low rates per kWh, as is normal elsewhere, those for low-voliage use belng often h1gh_.'ﬁ_

by comparison except where: consumption is comsiderable, -.In.certain cases there 1s a
flat-rate charge for lighting. In Ghane this is:on the bas;s of separate monthly
charges for 40 watt and 60 watt lomps.’ .‘”" T

39, There are ‘sometimes important differences; as is understandable, 1n tarlffs applled
0 dlfferent regions w1th1h a country, In Tunisio the ares of supply is d1v1ded 1nto -

tariff zones; o’ coefflclent;of‘between 1.0 and 1.3 belng applled, of whlch the max1mum
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figure relates to isolated networks supplied by diesel plonts: " ‘THis pdrticuler system’
is ot present under review, however, .with a view te modification, - ' R

D.:: The Further Development. of Consumpticn '

40.. For its further development .in Africa, consumption by industry is due to increase
very rapidly wherever suitable natural -resources exist in close-conjunction {see also "
Annex V, containing summaries of prospects for 20 selected countries). Widespread
sourdés of bauxite fori aluminium, iron ore, icopper, tin and various ores which ¢an be
used 'to ‘produce ferrc-alloys, plus phosphates, nuclear fuel sources and many basic
vegetable products, hre associated with low-cost hydro power, naburel gas and accessible
coal and o0il, - Theré is’ thus an early prospect of developing basic industries, including
in some cdses iren and steel as well as large electro-chémical complexes, ond in’
addition the ‘possibility of setting up associated groups of ‘1ight industries foxr maru=
facture of finished products required both for internal needs in Africa and for export.:
In varying degree somc¢ limiting factors at present, in different countries where suitable
natural resources occur, -are the existence of:an energy supply (notably an adequate
public electricity system) & sufficient source of suitably skilled labour and appropriate
meens of surface transport. Where .these needs can be met it seems likely that the' ™ .
principle of setting up carefully planned industrial estates has much to recommend it.: -
Although the specificcomsgumption per unit of product would be much lower on such
estotes. for manufacturing purposes than the thousands of kWh per ton required for - i o
certain primary products, ‘experience elsewhere shows clearly that o high and increasing::
nimber of kWh would-be nceded per worker employed {often many thousands of kWh per worker
and -per year}i/ to onsure the viability of the enterprise and cugment the produétivity. .
of skilleéd lobour available, : Prospects in certain fields are discussed further in.

Part III of this study., -~ Mop V also presents an example of a ourrent developmenti -
41, In alil except a few countries of the world there remains enormous scope for housé=
hold. usé ‘0f eleetricity, which everywhere is still growing steadily. - This can be 'seen
by comparing different levels of household consumption per head (not per consumer) in: -

L T e RSN [ P

1/ Independently of 'industrialization #nd degrée of electrification and living-. =~ '
stendards, industrial consumption per woge ond salary earner in industry of
all kinds.in Furope.was. gt least 4000 kWh in 1961; and many times more where
hydro resources are. plentiful. - - . - o : . o

o
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different Eurcpean countries with similar social and economic structures and living
standards.  While in countries such as Turkey and Cyprus (with total gross consumption
of 100 and 460 kWh per inhabitant respectively in 1961) houschold use was from 16 to 81
kWh per head, it varied from 160 to 700 or more in another group with (among themselves)
similor though much higher levels of per capita national income and a comparable economic
structure.l/'

42. In Africa the vast potentinl demand for home use of electricity is, ot the initial
stage, often a motter of supplying current {and possibly equipment) for little more than
lighting purposes for a few hours during the evening, and for radio. From the point of
view of an economically well-balanced supply, therefore, the initial household demands

of the average African consumer tend tc be charaneterized by high peaks with maximum
demands which may coincide with system peaks, and are thus not easily assimilated.
Nevertheless, household consumption is rising rapidly in some areas (requirements per .
Afriecan household in Salisbury, S. Rhodesia have of late trebled in seven years, for
example) and is almost certain to become more diversified on o wide front as average:
income begins to rise., Again to judge by experience clsewhere, this last is lorgely a
function of higher labour productivity induced by inereased electrification in -industries
requiring mass production,

43, Transport consumption, the third main source of expanding demand in Africsa, offers
more scope there than elsewhere since its improvement would remove a bottleneck in many
arsas and have a "multiplying effect" on economic activity in general. - Moreover, - =
suitable natural sources of power already exist, although the necessary capital does not,
44, Population in most parts of Africa is growing very rapidly - on the average by over
two per cent per year. But total national product must incrense fer more rapidly than
population if economic growth is to ovccur. Everywhere it has been found that a riging -
national product requires in cddition a more rapidly risihg use still of electric energy,
so that kWh per unit of total product should alsc increase sbeadily.  How do African
economies stand on this basis?

45. Some fairly conservative population projectionsg/for certain countries are given in

Table 36, Inicontrast'with those for Europe, for-instance,'projections for many. o

1/ Higher levels of household use than this do of course exist in certoin countrles,
though house heating is a non-comparcble factor in some of these.

g/ Based on the United Nations report on the subject referred to in the 1list of
references.
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, s . , et
African countrles are already in need of rev131on, s they tend 1o be overtaken by

events.  Even 30, 1t is clear that growth—rates for electrlc1ty consumptlon almost fﬁ
everywhere are far hlgher thun those for populatlon. . "
46, VYhen present kWh oonsumptlon 1s related to national 1ncome (expressed 1n common
currency) it is pos51b1e to take the megsure of the development problem more cleorly.
The follow1ng flgures show gross electr1c1ty consumed in kWh, expressed flrst 1n terms )
* of kWh per 1nhab1tant and second 1n terms of kWh per dollar of natzonal 1ncome in 1961'4'-“
| KWh/US dollar of e

Country = ::L:kWB/iﬁhﬂbitant' : nationdl income’ I R RN
L (1961) . . Co{1961) . o e

Nigeria 17 0,25% PRRSH T

g 1 Tanganyj_ku TR R . 15* . E T ey o 0..215-:(.;“.“ ‘ ‘:“;‘::j b e
Ghone .6 030
Tunisia 61 S . 37 K

Ugends . ., 3% o 0,57
Renya .59 . 0.7
Morocco _ 4,;‘ ‘J _ | __'86 'ﬁ‘ ' - o 0.67 .

- /Algeria G 1X9% e, 0.60-0.70 .
.UAR (Bgypt) -~ . - - .0 - . . : 1.7

~ Fed.Rhodesia & Nyasaland 469 . . = .. - . ... 2_2?

47. To evaliiaté these Figures reference mey be made $6 a similax onalysis for Buropeani:i-

countries, covering aslso trends in kWh per utiit of national product over tho pexriod ..-.owov

1950—1958;3/ i'By'cdﬁpafisoﬂ'the‘obove'figﬁres indicate fairly normal ratios of relative, ::
electrification ot the higher African levels of ¢onsumption per head (the lowest.
Furopesr dato show about 0.5 kWh per doller of product, ad 100 kWh/head in & few -
countries about 1950,‘risingAsmoothly:toinearly 4 kWh/dollar where consumption is-3000.

kWh/head. The comparison suggests' that the African rotios in ¢olumn. 3 corresponding to.

1/ See document ST/BCE/EP/2 (particularly Figure 2), United Notions; Geneve, 1960. :
"jf P o : o . ; . . R . . Lo R
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the lower levels of consumptigp/head‘will_prgbgbly rise ropidly, perhaps doubling in
under ten yeurs.%/

48. To sum up this discussion, Table 3? presents some officiol estimates of average.

rotes of consumption growth for the .immediate future., In Figure 3 an exomple of | ..
expectgd{@exelopgent ig illusirated for o selected country - Ethiopia. . Most of the

rates foreseen ate-higherwthan,ﬁﬁose:expe;ienqpq;in-1961, but do not appear excessive,

In certain cases, in fact, the estimates may appear gomewhat conservative. . This would
not be surprising, since recent experience outside Afriea, in regions highly electrified,
hos shown that factors which make for higher k¥Wh ‘Fequirements hove of late been
generally underestimated - sn error 1ike1y.iq_prQYQLQBQQ,gggtlxmihQn“that,due to over-
optimism,

E., Observations

49, FElectricity consumption in Africa is in most territories not merely very low (the
median is under 35 kWh per head) ond often concentrated round a few towns, but is also
well below the pverage fo; the continent as a whole.,  Of late consumption ovqrg}l has
been doubling about every eight years. _

50. In many regions, and particularly in various inland states, there is an urgent
need to raise the use of electricity in order to increase the output of goods and
services of all kinds., VWhile in many parts of the continent the latent demands which
must arise from the presence of rich natural resources now appear to be on the point of
gathering momentum, thefe'are o number of regions where there is so far little evidence
of this. These are generally areas where there is.ﬁﬁéﬁiai difficulty in breaking the
vicious cirele of high cost per kWh (as exemplified by Table 35) ond low levels of
average income plus costly and insufficient means of transport.

51. Levels of electricity use appear to be developing sotisfactorily inm o majority of-- -V

Africon countries when considered in relation to existing national income. There has of

lote been o fairly ‘clear inverse relationship also between average consumption per Wead : .

and the raote nt'which'consumption is increasing. It is the rate of growth of real -
noticnal income, however, that commonly remains insufficienmt. If this is to rise more
rapidly, use of electricity must grow even more swiftly than it is growing ot present.
It would seem that detailed sfudy of the future medium-term peérspective of electric
power demand is needed in many African countries in order to evalunte more clearly the

need for capital expenditure,

l/ The actunl consumption per inhabitont in Africen and European countries should not
be directly compared, since laerge groups within the African populations do not yet
consume electricity. BEuropean and African ratios discussed above would be roughly
comparable if sections of non-consuming Africon populations were not included.
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Gross cousumption of electric energy in Africa and in the World - 1948-1961

Wo“RLD AFRICA
F Index of Index of
§ Gross increase Cross increase
i : . XWh per . . kWh per
b OTRLAR conswaption | (preceding | . ¥ consutption | (preceding | . ;
¥ X o -
(10 %Wh } year inhabitant (10%kWh) year inhabitant
listed=1) listed=1)
1 2 3 4 5 '1 6 7
| i |
19238 460 .0 - 210 Y A5*
1648 8G9.T 1.76 350 13.4 1.79 66*
1850 962.0 1,196 400 16.0 1,196 7
1955 1544.,0 1.60 26.4 1,65
1256 1694.9 1,10 610 28.8 1.09 125
1057 | 1804.5 1.06 31,5 1.09 i
1958 1 1908,0 1.06 33.8 1.07 |
1us0 2098.2 1,10 36.7 1.09 i
9% | 2299.9 1,10 40.0 1.09 i
1951 | 245343 1.7 800 43.1 1.08 165 j
+
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Development of electric energy consumpiion and of its main constituents -

Table 23

1955-1961 (provisional)

Generating, Indicee of net consumption for 1961:
Total T A
available atal transmission Industry Domestic etec
Country for net and .
consumption consumption tmll:: :':mg 1955100 | 1960=100 | 1955=10¢ | 1960=100
1 2 3 4 5 6 7 8
North Africa:
Algeria 1435( a} ‘e e .. . . ..
Libya (b) 101,0 . . ve . . ve
Morocco 1030 374.0 156.,0 110 ,e 141 .
Tunisia 280 240% 40% 116# 102* 132% 102%
Sudan {c) 103.1 93,0% 10.1*% 230(d} 116(d} 230(4d) 116{d}
UsR (Egypt) 722 . . . . . .
West africas
Cameroon §50% 924,2% 25.8% 458 102 242 110
Central African Republie 9.4{ej 7.1 1,0% 274 122 272 119
Gabon 21,7 .. .e .s .o .s .e
Chad 2,0 .a .e as ‘s . s
Congo (Brazzaville) 30.9 .o . . o . .
Gambia 5.1 4.3 0.8 181{ 1) . 153(f} .
Ghana 389,06 350% 39.06 162(g) 104(g) 102{g) 104 (g}
Liberia 112% 102 10 350% e . .e
Nigeria (h) (662)434,1 354,1 83,0% . . e ..
Sierra Leons 48.0 .. .e . .e .. .
Togo 10,0 9.5 0.5 .. .. . .
Guinea 27.0% 25.0% 2.0% . . . .
Ivory Coast 92,8 85.2 T.0 . .e .r .o
Dahomey 10.5% 9.6 1.0% - - 344 100
Niger 9,2 .e . .e . . .e
Senegal 152{a} 138 14 237(4) 119(d) 237(a) 119{4)
Mali 15.7 13.1 2.6 204 . 198 .
Upper Volta 10.0 s . .e . . .
North—East Africa:
Ethiopia 124.4 108 16.4 313 . 220 PN
French Somaliland 10.7 9.7 1,0 .o .e v .
Somalia 12% 11 1# 140{1) 106(i) 140(i) wo(i)
Central Africa:
Angola 142.6 . .e .n . f .e
Congo {Leopoldville) 2137* 1987 % 150% . . . ..
Kenya 426,0 356.6 72.4 176 ‘e vl -
Tanganyike (a) 140, 0% 121,90 19,0 . . .
Ruande~Urundi (j) 18,7 .o e . . e ..
Uganda 243.3 209.2 34.6 391({k) 104 153(k} 101
fanzibar & Pemba 11.9 .s .e . ve ., .
.Fed.Rhodeaia & Nyasaland 4000 3697.6 302,.4 165 103 159 106
- N, Rhodesia 2273.7(1) | 2103.7 170 e 104 . 109
- Nyasaland 35(1) 1.9 3.1 .- 143 .. 113
- 5. Rhodesia 1651.3(1) | 1562.0 129.3* . 102 . 105
Southern Africa:
Mogambique {j} 38,1 “ .e .. . . .
Madagascar (j) (113.2) 107.3(a} 94.2 13,1 400 . 129 .
Reunion 46,1 43,2 2.9 243(n) . 277(n) ..
South Africa 24556% 21456 % 3L00% . .a . .
South-West Africa 208, 0% . . . . . .

(s} Loes not include self-producers output.
{b) Refers to 1960 and public supply enly.

{e)
{d)
{e)
(£)
(g)
()

(i)
()
{k)
(1)

(=)
(n)

Refers to public supply omly.
Based on production only.

1.3 millien kWh of production not accounted for in consumption,

Based on 1956 = 100.
Refers to total consumption.

Refers to supply from Electricit;
for consumpbion stated to be 66

Based on estimated production.

Refers to 1960,
Refers to 1956 = 100,

Pigures refer to generation (including Kaxiba} plus net imports.

to consumers see Table 42,

ion k¥h.

Corresponding figure for 1961 is 113.2

%ot including self-producers,

Cor?@loratiun of Nigeria {year beginning 1 April).
mil

Total uvaileble

For the actual totals available
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4verage annual rate age r0§§_gggggggiiggﬁgf.eleqtric‘ene:gy in Africa
T T (1948=1961) -and  gross-consumption. pex inhabitent in 1956 and 1961 '
" (%territories arranged in increasing order of -comsumption per head in 1961 - column 3) -
. L .
Gross l Mean annusl percentage Annual 1
conzsumnti o rate of consumption rate of !
in k¥h per e - gTOWER consumption %
T . inhabitant).. |- o ‘ growth
countsy V| T T e | sseioer
- v -'{1966-=-100)P |
_ 1956 ! 1961 1(1948-1958) (1956-1961) e |
1 2 0 3y 4 | 5 ] 6.
Upper Volta 1 2 . 32.0 1 128
Chad 1 -3 vs 24.6 112
Nali 2 4 ‘e 16,9 102
Dehoney 2 5% .o 24.0 =300
E+hiopia 4 6 645 13.3 124
Somalia 5 6% | . 6.2 106
Togo 2 7 14.3 32.C 124
Rwonda—~Urundi 6 T* . 6.2 .
Central African Republie 5 8 .o 12.1 116
Svdan 5 9 14.9 16.1 116*
Guinea oa -o% ae . .. ,
Nyn'saland 3 12 e 31.5 124
Mozambique 13 15 . 7.8 1.6 S (a)
Tenpanyike 14 15% 17.0 2.5 107(8)
Nigeria 10 18 12.5 16.9 118
Gambia 17 19 20 . 113
Madagasear 1 20 9,8 11.2 105
| orerra Leone 17 20 15.4 6.5 ‘e
' Ivory Coast T 28 . 36.0 128
tngola _ 17 29 “iT.4 13.2 ek
Ccngo {Brazzaville) 10% 33% e 37.3 117
Upanda 16 36 20 21.1 1103(a)
Fanzibar & Pemba - 19 38 13.4 16.6 Co o X06
Gabon 24 48 2 18.1 111
| Libya 37 51 0.1 8.5 C e
£ .nogal 33 51 16,9 15.4 _-110
Ghana 49 56 T 6.2 11.1 104 i
Tonyo 38 55 13.7 1.7 - 108(2} |
Trnisia 3 61 7.0 4.4 - 102% :
Momocco - 86 9.6 1.9 . L.104% '
| Loberia 41 BT* 20 12.5 ¢ L 1iz®. i
i thoridius 72 96 11.8 9,0 e
L Algemia 86 119* - 9.2 8.5 . 108
| Rewnion 24 | 133 20 e 17.5 '
' UAR (Egypt) _ 78 140 . 19.5 T
Cengo %{20p01dville) 126 148% 17.6 4.3 .. (o |
! #ronch Somalilend 78 157 - 20.1 i5.1 119
! (Crmeroon 70 229 20 20 - 104
! 7ed.Rhodesia & Nyasaland e 469 - e o 105(a’
| £.RHodesia 451 537 15.3 6.5. 1165&; i
N.Rhodesisa 590 1 9i7 L e 12.1 , 83(a}
| South Africa 1240 + 1512% | - 8.1 6,7 | 105 |
" 7ol Afries: 125 | 165 0.6 | 55 1 18 |
boerdy ' 610 | 80C | 8.9 | 7.8 | 107 ‘

"0} Refers to production.
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Table. 30

Consumptlon of electric energy by malu consumer—groups ip 1961 (provlslonal) - 106kﬂh
. T
Net consymptlon by:- . Total i
- o Industry . Domestic U Thet ot
Country . -« 6 1§ AsT T and-gllied. . Transport |~ consumption
' 10" kh percentage | low=voltage :
of Col.6 | consumers
‘ 1 2 3 4 5 6
- | North Africa: -

Llgeria I .o iy . - .a

“Libya{a) e v B oo .
Morocco 484,0 55~ C324.0- - -~ 66,0 874.0
Tunisia --123% 5L% 105*% ¥ 240%
Sudan{b} .5 5 88* B 93,0%

ULR (Egypt) .o .. . .. .

Yest Africa: ‘
Cameroon 876 © 95 48,2 - 924.2
Central African Republic 2.2 31 4.9 - 7.1
Gabon - - . - ey '
Chad . .o . .o .. 5
Congo (Brazzavmlle) . . . . ! oo
Gambia 2.0 47 2.3 - L 43 !
Ghana 50* 14% 300% - 350
Liberia 66% 65%: 36* - 102
Nigeria{c) 203 57 151.1 - g 354,1 t
Sierra Leone .o . ‘e .o i oo
Togo 3.1 31 6.4 - 9.5 ‘
Guinea .o . . - 25.0%
Ivory Coast . . .. - 85.2
Dahomey . - 9.6 - 9.6
Niger .o . . .. ! .
Senegal 110% T 28% - i 138
Mali 7.2 54 ' 3.9 - 4 13.1

| Upper Volta ‘e .o . . : .

North-East Africa:

Sthiopia 50 46 58 - 108 -
French Somaliland. 2.9 30 ‘ . 6.8 - 9.7
Comalia ‘ 3% 7% T 8% - 11> -

Central Afrlca. . !
4ngola, . . . . .e i .-
Congo (LeoPOldville) .. . .o . . 198T7#

" Lonya 111.9 31 244.7 - i 356..6 i

" Tanganyika (d) e . . - ©121.0 :
Zuanda-Urundi(e} Tes .o . ‘e [ N !
Uganda(d) . '140.7 67 68.5 - °209.2 ’
tanzibar and Pemba e 4 - . e Tl t
‘Fd. Rhodesia and Nyasaland | 2748.3 S C 949,3 - 3697.6 |
-~ N. Rhodesia 1889.8 90 . 213.9 .e S 2103.7
- Nymsaland E 17 53 ' 14.9 - S 31,9 !
- 3. Rhodesia 841.5 54 720.5 e '1562.0

ESouthern Africa:
| ozambique(e} - . ‘e . e . e
' Madagascar{e) 37.2 39 53.7 3.3 94,2 %

Reunion - 31.7 73 11.5 -, 43,2 !
South africa : . .o T . - 21456%
South-West Africa R . : R . e
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Footnotes: (Table 30)
(a) Refer&¥tofl960~ahd-iéupubl;pyéupplyjonly.

(b) Refers-to public. SUPPLY - OLF e o e e e e
(¢) Refers- to-supply from Electricity Corporation. of Nigeria (year beg inning ...
1 April). Total available for consumption stated to be 662 million kWh. .

(@) Does not include self-producer's output. ceme T e
{e) Refers *o 1960. et -

et mm = omeane s mean s ek e o
H
{

et i o e+ e e
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Table 33

Developrent of residential building construction in selected
African countries

{authorizations, in 000:° or nusber of units)

Index
Country . 1956 1959 1960 1961 for 1961
1956=100
1 2 3 4 5 6
North Africe:
Ailgeria (a) 16,128 31,862 39,320 31,554 197
Libys {b)({e) 66 55 65 78 118
Morocco (c)(d) 893 898 1,009 894 100
Tunisia (c) 184 201 283 375 204
egt Africat
Cameroon (c)}{£) .s 18 15 19 106 (e)
Central nfrican Rep. (f) 22 16 23 20 91
Gabon (c)(£) 13 31 49 66 508
Togo . 38 41 46 121 (e)
G"uineﬁ: . 72 .s e Y )
Ivory Coast {c) 35 69 201 326 931
Senegal {c){g) 83 134 106 166 200
North-East Lfrica:
Ethiopia (e¢) 20 55 54 56 280
Central africa!
Kenya (b)(c) 281 217 195 43 15
Uganda {b)(c) 68 38 29 12 18
Tanganyika (b)(c) 95 T4 71 45 47
Southern africat
Mozambique (b)(e) 58 90 112 177 133
South sfrica (a)(b){(d) 18,458 10,075 10,662 9,706 .

(a) Figures refer to number of dwelling units.
(b} Refers to dwellings completed.

(c} Total floor area.

(d) Series partly modified from 1959.

(e} Based on 1959 = 100.

(f) Refers to total construction.

(g) Prior to 1957, buildings coupleted.
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Table 35

Average revemue per kWh sold in selected countries (provisional)

i
r
:
t
i

Average re

yenue .

per kWh sold

Lo Natlgna% __in 1961 . © Rémarks
?ounﬁry currency | Netional N {relating to col.3)
unit currency Mills : i
T unit per EKWh
per kWh ;
-1 2 3 4 2
Cameroon : : . Fr. CFL 16.69 . 69.5 Cost of supply at Yaoundé
: ; ' : : {excludihg depreciation
: ; and interest)
Central African Rep! Fr. CFA 21.25 | 85.0 | -
Ethiopia f Eth.cent. 8.9 . 35,8 {11.1 excluding off-pealk
L Coh ) - { consumers
Fed. Rhodesia & Nyasaland | Pence 1.22 - 14,24 -
Gabon . i Fr. CFh 16,86 67.4 | At Port Gentil &
Loy ; : _ Lambaréné
Gambia & | ! Pence 4.0 ' 46.7 | Of which lighting 9d.,
i { h : - { doméstic-3d., and
i _ - commercisl 6d; and 4d.
Ghana Pence 4.5 . | 52.5 s
Kenya, : E.4.cent 20.59 - 28.8 -
Mali j Pr. CFA | 25.51 1162,0 -
Morocco : Dirham 0.099 16.6 . -
Higéria Pence 3.8 44.4 Refers to 1960/61,
deunjon Fr. CFA 120.3 - 81.2 -
Senegal | Fr. CFA 5 20.0 Approximate and refers
- : _ 1 to industry,
Somtlia Som.cent, | 110-120 | 154-168 | Refers to industry and
o I domestic use respectively
X -at Mogadisecio,
Sudan f L,.Sud, e 60 O0f which 45 for agricul-
’ : ture and 115 for public
‘ lighting,
Togo : Fr. CFA 25,02 | - 100.1 -
Tunisia. . gMill.Din. 20970 49v29 ! -
Uganda FEA cent. 10.4 © 14,6 Refers to 1960.




E/CN.14/EP/3 Part II
page 25

Table 36
P ti roiections for selected african countries to 1
based on medium assumptions
Countzy Projection (thousands)

1965 1970 1975
ANGOLA 4 730 5 000 5 310
BASUTOLAND T41 827 937
BECHUANALAND 404 455 517
CONGO (Leopoldville) 15 200 16 500 17 600
GAMBIA 323 340 360
LIBERIA 1 370 1 440 1520
LIBYA 1 340 1 500 1 700
MADAGASCAR 5 900 6 360 6 810
MAURITIUS 727 797 855
MOZAMBIUE 6 780 T 200 7 660
NIGERIA 36 800 39 600 42 300
SOUTH AFRICa 17 000 19 200 21 900
SWAZILaND 288 329 375
BE. & S, TANGANYIKA 9 620 10 300 11 000
TUNISIA 4 600 5 180 5 900
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Table 37
Actual and future rates of increase in annual conswpption of electric power
as planned or forecast for selecied African countries
Actual Planned or forecast mean annual rate of
percentage consumption growth
Country . rate of'
tovrempesos [ Por co Peri
(1960-1961} | PeT Year| 1963 1964 1965 1966 1967 1968 1969 197¢ 1980
T T 1

Central African Republic 16 ] 19% e e o e e e e - - -
Cameroon 4 y
Dahomey | 0 | 1=5% J e e e e e e e e - - - -
Ethiopia 24 J
UAR (Egypl) 12(a} ]
French Somaliland 19 ] 18,8 |- e = e e e e - m
Gabon 11 gjy:giz) il
Ghana 4 It 31 g, 5
Ivory Coast 38 - - - - - - = - - -
Kenya & L [} My S—
Liveria 13 ] 20% e e e e e - e e - -
Madagascar 7 e
Mali 2 115 e s et m e e e o - -
#orocco 4% -—— -
Nigeria 13+ e L 14 . 10 g}
Reunion 17.5 | 1745 |e o e e e e e e =~
Fed. Rhodesia & Nyasaland 6 !
Somalia 6 | 3-6% e - o e DD o4 -2 -
Sudan 16 | 15% |- e e o o e e e - -
Tanganyika 7 ] =10 = e = - - - - - - - -
Uganda 3 e - -

(n) 10~year annual average ending 1961.
(b) Refers to Libreville.
(c) Reters to Port Gentil and Lambarénd,

(d) Earlier Pederal Power HBoard estimaies gave T.2% which for various reasons has lately

exceeded actual growth experienced.
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CHAPTER V
R "’ NS I LTy Ploopre e oonn . } e R o ) . } -
L . ELECTRIC POWER SUPPLY SYSTEMS IN AFRICA - 0 TERTE ooenns .onile
RN ‘.:"E:i-'j Bl '-.-'{Ei"'l: TN R CE TN DU PRI I (PR : T : . R T L T Bt .
A, Intro&uct1on R A S PE N P AT RTINS ol g et pd BN Eebeen o

1. This Qhapter suFveys - ‘various: basié aspects .cf power supply .in. Africa.= %he ... -,

» organlzational arrengements, types of genersting plant and their :mode of operatiem, . . ;...
output, transm1551on and ‘distributioniof electric energy: to meet ‘the. needs af gonsymers. .

* In Africa partlcuiarly, thesé different aspects of the supply situation gre clogely., G
interrelated, Various separate problens encountered in developing productien.tg. meet RV
the growing heeds of ‘consumers as economically as possible can sometimes be mede. le$s
intractoble if they aré cofisidered tegethetr as an integrated whole.. Problemp;encounte;@ 4

and possibllztles open on opposite sides of a common frontier may: complement, phe, -Pthﬁra”ng}
in sach'a w&y ‘as bo meké possible mutually’ advantagecus - solutions through comopergtions:- .
Not only’ the present “administrative,’ technical and economic: problems of produgtion, . ., -
therefore, put their Purther development in reletion to all factors dnvolved, . should. . Cpe
be taken into wécount “in planning 'for an adeguate and .secure supply of aleptrlcaty.;.gm}ﬁq }
2, The presen‘b Chapter sets out soime besic data and considerations fox i fiEsb.:. .. - 1.,

examinatlon of Wericat s problems of electricity production and sapplywi-i Jhis Chqptanlr:- s
gshould, however)”be‘studied in corjutétion with those of Part I, particularly Chaptexs .. i .
II and III, as well as with Chapter IV, R R PR U R TS TS SRS SR SN PRI SRLRItrS

cF g .

B, Organzzation o? Electricity Undertakings end System .
3, The organization of undertakings is consldered here. only.briefly. anq ;naofax BS: - . .4

it may be linked with the approachito questions of financing and ca@1tgxrexpquituxe2{i o
balanclng &f ‘dosts and revenue én a regional basis;  -.choice of different types of plant; . ..
and othéd similar considétations which influence the economy. .of preduction;apd plamnipng . .

to meet statutory’ requlreuentl. SR T ST S N R S T R S ER I | T )

a) Oranii&'aioh&nd fin‘anc’in : aoe ’ I-"--'; “ . e “_' i;': -‘u"..';' L B e ey :4‘:..‘1‘.,‘,,.[‘[?.
. 4, Power supply wndérbekings sre vrgenized in Africa-din meny dlfferept wayss. . I . o
certain countrles one or ribte Mihistiies poséess overall responsibilities. forlelectriclty’

either simply as & publlc utility oz i conjunc$1on -with weter -supply ox gas. - Brivate
authorized companies or underﬁaklngs ore then: responszhle for produckion and distribution
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alike. Various types of indpendent service ensuxe public supply . on this pattern under
governnment concession in, among other countries, Dahomey, French Séﬁéliland, Gabon
{responsibility for electricity and water in some areas end electricity only. in;othexg}ﬂ
Kenya, the Malagasy Republic, Raunion, ‘Senegal, Tanganyika and Tdgo (two companies).

Within this group some variations’ of structure exisb, - S EEC S G Rt
5. One variant is to separate the functions of production ‘and dietributien; the latter:
being assured by undertakings, possibly private, whioh purchase the power ‘in bulk. .
from the undertaklng responsible “for genaration, This system is followed:in Morgeca,: ..., .. .~
where ten companies purchase somé power from the single company responsible, under the ... .
Ministry of Public Wbrks, for generation and transmias:on, and:distribute it to = .. ..,
consumers in their areas of operation, S BomErL e i ihama fe
6. With a number of differences on points of detaily' the prihciple of & public authorliy,:ig
set up by Spacial Charter or Act of Parliament, has béen adopted. by: several. countries.. ..

This may have replaced earlier privete bodies, as in the Sudan, ‘or these may .conbinue . g
to exist to serve certainoutlying arcas, as in BEthiopia. : The Ethiopian Electric. Light”“‘g -
and Power Authority is e public ‘corporation responsible for generating, {ransmitting

end distributing electric energy and produce’s noarly 60 per cent of the coumtry's total -
output,‘thé renainder being supplied by private coppariies with similar functions or .
produced by private industrial enberprises. R A A | . P
7. In the UAR (Egypt) there is ‘an Blectricity Commission: for the whole eount Ty xhichtg T
through its Technical Bureau, ‘undertekes planning ‘and design for the interconnected. _‘; -
power syétém'ieparateiy from the special adininistration set up to deal with the Aswen. .. .
Dam and other hydro schemes., Of o number of undertakings which produce and supply .. S
power the largest (that for Cairo) is also & publicly<ownéd enteiprise under the central.
Government., In Ghane also the public supply of electricity is assured by a government .
service for production, the Electricity Division of the Ministry of Communieationa and
Works, which operates’ throughout ‘the country, ‘ Most' of Liberia's public supply is also
undér:gofernment contrdl, through the Mohrovie Power Authority, much of the remainder . .
being'genefated for iron ore mining and rubber production., - The Electricity Corpo;q&ian.H;q
of Niéoria is another'public body of Telatively long stending which was set up.for ... .
the generation and public supply of electricitys In Tunisia and Ugande too there are

public bodies - the Société Tunisienne de 1'Electricitéd et du Gaz and the Uganda

Electricity Board respectively ~ which are responsible for electricity production and
distribution throughout these territories,
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8. In otheér cases overal; oontrol over the development of aupply 1s exerclsed 1n

various ways." Thus in the Cameroon Repub11c, where both publlc and prlvate organs

exist’which serve respeotlvely towns supplled from dlesel plants or those °upp11ed

from the 1orge hydro plant on the Sanaga Rlver used for alumlnlum reductlon. capltal

axpenditure for public °upp‘y by the former is made through +he approprlote MlnlStTYo_w

Munieipal awthorities also sufply separate 1nd¢v1dua‘ communltles f om dlesel or sm&ll N

hydro plants. &t the other’ extrem under the " Federal system of the Federotlon of

Rhodesia and Lyosalond, there 18 a' Foderal Power Boord WhICh w&u set up in1t1a1 1y 1n,

1956 to constrict tie Kariba Dam, furn;sh power to other undertoklngs and, in conJunctlon‘_

- d

ahd.

with the E‘eotrioi* oupply Comriissions for Southern Rhooe31a and Nyosoland respect*vely,

to 1nvest1gate development oF" furthez fa011101es for bulk supplles w1th1n the orea.j .
The geparate Electrlolty Supply Commissions themselves generate. purﬂh&se ond troneml

electricity within their respeotlve terrltorles. “In oddltlon, prlvate undertaklngs,

local suthoritics énd licensed bodiés'nay'a1’ ex1st either for purposes of publlc supply

ot

or to furnish power to meet speecial 1ndustr1a; or other requlremenﬁs. Fn ther detalls

on these and other o"gonlzotlono¢ ar“angeneﬁts 1n force in dlfferent areas are summarlzed

v .
57;"!, o

in Annex VI, Tt should 'alsc be noted that 1n several oountrles - 1nc1ud1ng E&hlopla,"_,

[

Gabon, Moll, ‘Mordcco, ngerla and Tunisia -'seoarate publlc bod;es ex1st for the

development of Water res ources,'ﬂoemonly for hyd“o elertrlc power ana multl—purpose use.

9. The ‘importance of the odmlnloarou1Ve 3 ructure in force as power supply develops .

arises from severnl coﬁt*a**".g con31derat10ns, Pr1vate undertaklngs may be able to

‘ap 'sources of capital ‘or exportise not otherwise ava11ab1eq On the other hand centr&l
Govermment control - through a M_n1Sury, a sepa*a&e power authorlty or through control ;_mc

over naturel resources plus a ceniwal body fox generatlon and main tronsm1551on to locol

undertakings « 6lgo reises issues of publlc nanagement ond pollcy.‘ A publlc serv1ce

is in a posibion ¥ frame an overall tariff sy stem whloh can seek to balance oT compensate

4he ‘differences in cost o® suppTy in d;fferent areaa, It can con51der and plon for

the o76rall uge of different mpburel power sourees. tak;ng 1nto account the respectlve_

advantages off hlgh—VO;t&ge tran st & 51on p0331b1e cross—frontler supplles of power,_

¥
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isolated generatlon from dlfferent types of pPlent, fuel import considerstions and the
role of power in the dlfferent sectors of the national economy. The planning of &
gradual tran51t10n uO an 1ntegrated system can be pursted in the light of all necessary -
economlc, uechnlcal and demogrqphlc data and con51derat10ns. On the other hand -

there is a strong case for independent powers a110w1ng for the exercise of sound
commerc1a1 practlce in admlnlstratlonn partlcularly in such fields as tariffs and
depreciation; in order to place the industry on a sound flnan01al ‘basis, Where the _
reising of the .Decessary capital is of paramount concern, this point gains special weight.
10, Some detalls on the cqplt&l expenditure undertaken in recent years for electric -
power development in eleven selectod territories are presemted in Annex VII, The
1nformet10n does not allow any calculatlons to be nede of specific capital costs. for
plants or transm1551on lines. In a number of cases, however, & breakdown is made
between expendlture on thernal plants, hydro plants, transmission lines and distribution
respectlvely.__ As in reglons outside Lf;lca, tronsmission end distribution have commonly
accounted for neurly half the total in recent years..

b) Mode of operation

11, The various types of generatlng eapac1ty, productlon, transmission and other .
characterlstlcs of the dlfferent power systemsin use are discussed in later sections of
this Chapter. _ Here it 1g.on1y sote naln principles of operstion that are considered.

12, Apart frem those states - fewer than ten in all - where large-scale production is
already in force, operatlng conditions are malnly 1mposed by the limited volume. of

total demand, 1ts concentrat on in a few major consuming centres (whaich are often widely
separated) and the wide dlsnersal of such further demand for power .as may exist.
Productlon 1n plants operated by *ndustrlal self-producers may also suffice, as in

the Cameroon Republlc, to make available substantiol contributions to public supplys

As in the islend of Qeunlon and elsewhere, back-pressure plants operated for sugor
reflnlng nay b in o p051t10n to supply some power to meet public requirements. . In meny
of the 1ndustr1al 1nsta11atlons plants are operated at a fairly even load, in contrast.
to the varleble load dlagram characberls ic of. public supply plents working more or less-
1ndependent1y. Nevertheless the rellance on capacity from industrisl plents must be
regarded as & temporary measure in view of the ropid rote of load growth, In any case

it is essentinl to build up an adequate public supply service as quickly as possihle,
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AT

13, In these clrcumstnnoes oreas where small communities requesting public power supply
ere for removed from exzstlng plents - es for exnmple in ereas-of Ched, Niger, Mali and
many otvher terntones in West Africe a.nd elsewhere - o use of small-scale isolgted..
genersting . eopaelty is 1nev1tab1e. Thls cen be, and isy suslly furnished by . -diesel
generators. In.practice five types of development with d;esel ‘generating equipment can
be distinguished, as nay. be seen from the example of Ghénai’ Here dlesel sels are. used to ;
supply large.towns such as Accra, Takoradi ‘and Kumali. © Théy"areé alsoinstelled to.. .. .
supply. & pumbey of smell centres surrounding the city of Acera, - On-the other hand, .
diesel: generatorg.are used to provide power ‘for separate oWt 1ying: contras of- population
and they also provide the means of productiOn for privete ‘mining ‘concerns, .as Bt Tarkwa.
Finallyfqe.number of outlylng rnrol communities ére also" supplied with powex: from small

diesel..generators.. . i - S

T

14, Other. solut;ons are in principle nvellnble, Howsver, particularly mobile diesel ; ; .
plants, ;very.. snall hydro plents ond, 1n some ¢asés, gas turbines, - In such cases there.. ;.
is oftep & logie, of deVelopment which allows an optimum solution to béireached. - . P
Expenditure on. mobile dxesel generotors nay allbw potentiel Yocal demands: o be.aetisfzed .
until new 1arge—scele generating cqpaclty is ‘brought’ into servicey after which it oan, .
be trqnsferred to other orens.< Such plent can be moved to' points where: tranamission H'_:
facilities. exist. This type of installntion {s more oconomic ir cepitel cost thon ‘“‘
large snd heavy unlts for permanent sitlng. ‘THé ‘some type of donsideration may apply in_
prineiple; to | moblle gas turblne ‘units’ ‘whote peak loads ‘have to be satisfied, .On the
other hand permenent aiesel sets mqy sorve for'sandby oY suppleméntary use after: lorge
hydro_ plents hove been brought into operation, as has 6ften been -the .case in recent

yearSe b o .o o . " FAT e T i

15, 1Ip.the reletively lerge consuming ceritres stolm ‘generating capeecity, kaxrge. ..
concentrations of diesel plont ond, 1n sultoble cases, hydro-eleetric ;plants (industrial
or for publxc supply) ere the means of produotion. -In moét' cased, however;.. and ;even
though demand is usuelly growing repialy, ‘the scale’of produétion is sueh thot .
relatively, small end often portly obsolete steom—generating anite: remain. in servige a.nd
further units, or diesel aets, “are added as demond poases the limits of existing output.

b
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In the case of Tun1sia, for exumple, one steam,generatlng plant = the Lo Goulette _
thermal station of 70 MW - carr1es the bulk of the nat;onal 1bad, iticluding 74 per cent -
of the total peak demend on the interoonnected 5ystem (57 W i 1961) Frori such .
producing centrgs in the dlfferent countrles transmlssion Tinés of eomparatively low.;
voltege (commonly. nround 30-60 kV) are usually sp:eadlng “gradually over limited RO
distances 1o secondary demand centres. ‘ it is’ evldeni that genéroting casts will ofteni: |
be high under such plent and operating condltlons.f On the othér hund, when sizeable
new plants: are introduced the lncrement of capaclty is commonxy in excess of immediate. .
needs, so thai requlrements ean be met for some years shend fronm the capacity avoileble
or from the additlon of new generatlng groups for which provision mey/ have been made. -.
16, In thepe clrcumstances fylly 1ntegrated operatlon to tuke advantage of diversity

in daily load dlngrumsJL p0331b1e d1ver31ty in flow characterxstlcs of hydro plents, and

differences in operatlng eff1c1ency and cost of thermal plants so o8 to arrive ot o .

near-optimm use on the load dlugram of the generating eapeclty availuble, is. restrlcted
to comparatively few areas. Even in Egypt where the méximum 1ntereonnected load in:
1961 (excluding the ex1sting Aswan plent) reached 461 M {over 500 MW 4nai 1962} and .the.
annuel load factor was as high as 67 per cent, it has ‘been found quite feasible. o, .. ;: ., .

operate the qystem.accordxng to a load programme, with telephone contects as necessaryy . .

. without Tecourse to..central load dlspntchlng. In'this’ﬁarticular case, howevery caxzgful.

"studles ‘of::1load growbh in relatxon to 1ndustriallzation, irrigetion and reclamation and.

domestic load demand for 15 years aheud are belng made, These have shown the likelihood

-;of s peak demend rising very. rqpidly - to 2460 MW by 1978,

$¥17{ In two other countries of North Afrlca L Algerla ond Morocco - o considerable: degree
jof interconnexLon alreudy exists. In the latter over 90 per cent of production is met

‘ﬁfrom ‘hydro plants with substuntxui storage, ‘so that only one 25 MW stean generating

plent using waste’coal 1sk£pt1n service whlle tfie-other - the 34 MF Roches Noires

ﬁ'”ﬁfstation of unususl deszgn - 1s kept a8 o cold reServe.At There ore considerable 150 kV

and 60 kV transmission networks. ' It /hos been found useful to retoin fouri5 MW
alternctors and, the electrical equlpmeni of the obsolescent Cascblance- steam plant in

ued purely to improve the power factor and “bhe. transport ‘capacity. In this country work

is now under way to instal a central load dispatching systen.
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18. i modern load dispatching service, operaming-bontinudﬁély’with highly sophisticated
equipment, already exists in Algéfiafs nationalized ‘and mainly thermal power system,
aithough the maximum peak demand (greater than at prescnt) has reached only 280 MW,

Large new increments of thermal and hydro—electric copacity (200 and 114 MW respectlvely)
are comlng 1nto service by 1964 however. In this particular case advanced methods of

‘ fxequency control are in use in the interconnécted network, this being achieved through
.co-ordlnatlén between o remobte 95 MW hyvdro plont with appropriste storagé ‘and the modern
‘_nlger Port thermal plant, the latter sapportlng the voltage but remeiniag free to work
taﬁ optlmum efflclercvzm relation So the' load, ‘

'190‘ The 1nterconnecued “chem ot uhe Foderahtion of Rhodesia and Nyasalend!s Federal

;ower Board offers o further examp1e of wel1~11teg*ated supply. A lengthy spine of
'nuln t”unsm1551on at 330 kY ex1gt“ ‘#vom Kitwe in N. Rhodesia southward through the key
‘Kariba hydro plant (now 700 MY as o tirst stage, with possible extension to'1500 i)

and thence southward to Yalishury ond Bulawmyo in S. Rhodesia. The Board's: maximun
'non-51multaneous load in 1961/02 was 480 MY out of o tobal interconnected moximum for
the Pederation of 1007 W and Kariba, ot Very'low costs, generated 90 per cent of the

'Bgara's total bﬁfput.'. 4 Further 400 MW of thermal plant is interconnected to this

nétﬁork'ih £he southerr indusbrial aréas, bub other bloeks of power, as at Livingstone,

Vunkle etc. in the ﬁgét, ave not linked %o i%.  The system is, however, interconnected

in the north with the vd101n1ng p*tmis of the Corgo (Lcopoliville), with which large

'q1anu1t1es of power ean be interchanged. The Blectricity Supply Cormisgion of Se

Rnod951a, which al'so operates plonts end: lines throughout its area for bulk 'supply to

HO“u of the munlclpul elechidc "yste 1g interconnected on the east (at Umtali) with

rclvhoourlna Mozaﬂn*oue e 110 KV hik at low voltage, with’'S. 4Africa over the Limpopeo

:RT\or at Reit brldge in the south.

20. ubne:*eme_blné drens 0F ihvesbonasxion inslule the e +cnding networks of Kenya and
'NU undu.:’ In the 1at tver, in addition Yo the 132 XKV ‘ine ilinking vhe two countries for
“fne’ oupply 6f powor From Owen Felis under a long—bem agréement (Kenya is also linked

wlbh nnlghbourlng Tan ganV1ka; lines at 33 ond 66 LV are ropidly exbending fron the

~woo of dinja and Xampala towerds the northern ané western frontiers of Ugonde at Gulu,

inscse and Hoima. Hvery incenbive exists %o sbinulate conswmptbion in this particular

comntry, since vhe avallable capoacity of Ugsade's Owen Folls plant #4i11 renains in

cxcess of present demond.
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.2} i These yarious instances of types of supply and 5ysten development in progress 1n

different countries serve to 1ntroduce the analysis of generating plant, production
and transmission in African countrles that is corprised in the following sections.

C. Generating Plant Characteristics

p)  Existing nlant cepacity

. 22v & complete breakdown of the generatlng capaclty installed in Afrlcan countrles is
Traught with some dlfflcultyland o5 is normal in many parts of the wnrld certaln of
- the date rmust be regarded as prov131onu1._ In Table 38 an attempt is made flrst of all
to bring together information on the installed thermal anl hydro electrlc capa01ty in
cditfferent countrles ot the end of 1961 and its development since 1955. ) In pr1n01ple

o dlstlnctlon is nade between generating copecity in service for publlc supply and that
owned -by indusirial and other self-producers ﬂeneratlng entlrely or nalnly for thelr
“own:use.  Meny of the latter, however, often contribute some power to publlc networks,
while they mey equolly take power from it, Informatlon on the maxinum hourly peak
‘demand in 1961 is included for 1nterconnectedﬁyutems in varlous countrles.' In certain
cases: the data refer, however, to non—s1multaneous demand. : '

23. Thermal genernting copacity is mainly concentroted in South Lfrlca, the UAR (Egypt),
5. ond N.: Rhodesisa, algerin, Nigeria and Ghan%. The last-named has untll now relled
-entirely on diesel piant. = Tiesel generators prov1de the entlre non-hydro output in &
number of territaories, including the Central African Renubllc, _French Sor“allla.nd, _
Gombie, Liberia, the Malagosy Republic and Mali. In nost of these the dlesel equipmenu
© i& divided fairly equally between publie supply and self—preducers. ' Eree plston‘gas
" tutbine sets have been installed in various countries - foﬁr iﬁlélgeria, two in the
Congo (Leopoldville), five in Egypt, eighteen in the Ivory Const, eightljp Nigeria ond
fovrdeen in Tunisia, Some extensions of this type of.plunt, which is peftieﬁlarly
ureful foroneeting coplleoesnla merl-lnod reqv‘*eﬂe“ﬁﬂ since it isHQery quiekly breught
-nn load and is comparatively inexpensive in cupltml cost, are being nade in some areas.

he Bleetricity Corporaticn of Nigeria, for exarple, is 1nstu111ng o 5.56 MW slmple

~role plant for peck load duby ot the Ijora power stat;on_;n Lagos,_wﬁe;e it w1ll alsoc

corvheibute to the base load of the existing stean generating sets.
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24, Hydro-electric generating capacity is moinly concentrated at Le Marinel and other’
plonts in the Congo (Leopoldville); in the Federation of Rhodesia and Nyasclend
(particularly the Kariba scheme); in Egypt (existing Aswan Dam, completed in 1961); -
in Morocco (EL_Ouidane and 4} Fourer); in the Caneroon Republic (at Edén); in Algeria
(4grioun, ete.); and in Ugonda (Owen Folls).  Elsewhere much smaller plants are
generally in service, . Although no bydro-electric capacity is included in the Table

for South Africe, & small plant hos been installed comparatively recently by the
Electricity Supply Commission (ESCOM) ot Sabie, which generated 2.9 million kWh in 1962,
Much larger multi-purpose developments for the conservetion of water resources, including
irrigetion and industrial use, cre now envisaged, more particularly in upper reaches of
the Orange River, esnd on the Fish River {both outside the present ESCOM area). '
25. 4port from the Camercon and Congo (Leopoldville) plants, and some capacity in

N. Rhodesia, most of the hydro copocity is operated for public supply. Very repid
advances have been made in hydro-electric construction in recent yeers and as o

result the situation has changed completely between. 1955 and 1961, as can be seen from
the indices shown in colurms 12 and 13 of Table 38, 1Most of the larger plants did

not in fact exist in the earlier year. :

26. The development of hydro-electric production potential is most elearly expressed

by informetion on the aggregote producibility of such plants under normsl operating
conditions and in an average year - i.e. o year characterized by stream-flow conditions
near the long-term mean.,  ivailebility of seasonal storage capacity expréssed in terms
of energy storable in existing reservoirs is an equally vital index in most parts of
Africa. Detoils for certain countries on these two indices are brought together in
Toble 39 for the yoars 1955 and 1961, Although they remein in need of completion the
figures, together with those in the preceding Table, give an idea of the typiéul operatihg
econony of hydro plants in 4Afrien, . o ‘

b) Dovelopuent projects

27.- Schemes alreody under construction or actively projected to increase hydro—electric'
production, tronsmission or thermal generating facilities inelude some important
develiopments which should serve to provide an underpinning neceded to assist rapid econonic
growth,



E/ N.14/ER/3 Tars, A ] . . .
page 36

28, Hydro-aﬁectLHG const;uctlon is especially neteworthy. It includes. the successive.
stages of the iswen quA Dan project in Egypv whichy by 1970, should resch its full
capocity of 2100 Hf. theroby suppleaentln“ the existing sewan Dom (345 KT) so as 1o
supply obout 12 mllll&“i kﬁ% Yearly in all, linin transmission lines at 500 kKV

(2 x 900 km, are enviaaged fp 4 rangfer Dower to Godr 0, with o fuzrther 100( lm of.braﬂch
lines at 220/132 kV A Pumuer of irportent steaa—generatln plonts ond extensicns are
also prov1ded fo*i 1nc‘uilrﬁ the Coiro TFest plent (3 x 37 47 in single block units),

29, Other lﬁDOTJ nt wecaemes in varying stgges of irplementation imeclude the Zkosombo
lanu (768 mJ) in Ghene; the i iger Dome project (320 W/} ir Nigeria {where o number of
*arge gas turblne unite c,reme 0 aue to be installed}; the dele nlert in Tonganvike

(21 ia7) whlch, with suitable tren srlssicn, is due for completion in 1964 to supply

ing u“trlal ceVelonﬂen in FTango end Dar—es—Sula an)s  the Djen-Djen gzchenme in loroceo
(124 mh) aluo duﬁ Tor completion by 1964; and the Pogeires dam in the Suda: an, which

has as its main nuspo ¢ irrigation in-the Gexiro rogion but which nay also supplemend

at a 1uter aumve Lhe new 15 M4 Cennar schenme. The lattar, vogesher wilth 20.17 .#

new r*'laeam---gen atl ng eapae ity and 15 uJ of diesel plent, will provide o further 60: MT:
in 2ll in the arec of the Sonnex 2.ar,

30, lhese, among ooher new plants and transmission networks, by no means exhaust the

QQJOT PIOJQCUu actd VeTy er v1sagﬂ6 ou*jwnLch ey, no+ be due for immediate construction,:
Thus, to ceve;op cluminian reductjon *“C] > Pn baunite roserves, plars exist for the
330--350 LM Souwnluw project on wné uanoure 1n Gulneay wixich would produce 3.2 millinrs

k?h per yea.ro __ulcn bowiive reserves in i*fLij could justiiy comstyucliion of two plants

ar &ayeg o; the‘Senegai end ;nather ﬂ“by at Sckoy. . In Kenyo the Seven Forits

ucaeme, VhlLJ woull give 240 I pluc a further i3 oW dewastream, allowing o produection
of 1090 nil¢1on Zih in all,‘im act;vely progected for consvruction nfter immediote
POSSLH1+lt1eq have been fully shaorhed. The existing Horibo and Cwen Folls schemes -
{on the Zambezi in Rhodesio and “he Vichtorieg Nile in Ugando r p e’ velj) could be
gre4+ly ex uedﬂ d - the first to 1500 nm'fnd.ﬁhe gecond to 150 M, plus a. further 180 ¥

downstream, when Jeuunl u01d¢t-on“ ume thi: necessory. . Similarly, -in the Ivory Coast,

tite copacity of_Ayamé I plant, Wthu eta produce 100 r 1’llon Wh, will. be. doubled through
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the building of o second plant. In Liberies, in addition to o 10 MF scheme which is
due to be completed by 1965,‘furtﬁer extension to 40 or 50 MW will be possible .on the.
St. Paul River. 4s on exarple of a"projéct'requiringlinternational'assistance,uthe .
development 6f the Mono River for use by Dehomey and Togo has been the subject of &
joint apnllcatlon for Spec1a1 Fund a55¢5tunce.

31, These detalls merely’ _llus rate & féw 0f many possibilities which aiready exlst
put which may in some cases be held bhek by questions of financing. Purther details
o1 these and other schemes ore also summarized-in inhexes II1 and Vi Annex V brings
uogether 1n out11ne certein’ aspects of the’ “jtmediste development situation in some 20
countries. Inlorma ion presented im Chapter T, oand in Maps 2, 3 and 4, also allow
the developnont pe_cpeCulve 46 he evalunted nore’ cleaerly as & whole. .

cE b e

D, Droductlon of b‘ert qu:gv

32, 4an ana1y51s of the f120n Pectured of electric power production in Africa has provided
1n’0rmat10n whlch is brougn' toge her ‘in Tables 40 -~ 43, - In order to follow on. logically
orl1 the Tables oﬁ pl Kotre capﬁ01nj iable 40 fipst oxaminés the use made .of the generating.

chacjuy in serv i Jw’ This‘haS'been“done'by corpearing the output cbtained -in 1955y

1060 ond 1961 from the fnrioiled capieity, the rosult beingiexpressed im hours of
operation per yeu SR L ' :

33, Table 40 shows in moss eases o steady increase in the "utilization factor's

Ezcepid ons in'some couﬂtr1eu, ey in N. end 3. Rhodesis, aiise from the introduction: of
newl‘arge scale hjdlo pl“ ¢emaing t6 o réduckd use of thermal plant where fuel-saving .
is 1mportanu or whero th““”jls a temporary excess of capacity,: Except where hydro~ . .-
ele:trlc plants are used by wndnstr’ﬁlhenterbriSesJaVeruge=use of plant. is fairly loww . -
mh”“'ls 1nev1tab1e in meny AfTrican Yerritories ot present in view of the preponderance
of pvoductlon 1n separate or 1nudequately interconnected plants and Because 'of & lack

of \;despread wauer storagu,jtmlb‘should ‘e "boriie in wBind however that by definition -

the fﬁgures refer to 1nata1*ed or ndmééplaté'cépacitj; which is likely to be some ten. .
per cont in ekC“S° of bgpaclty ucfﬁally"opérating, s0 that the figureés tend to understote
the use mode oF capac1tjo R R '

34, Tables a1 and 42 serve to complement one another, = The Tirst shows the details of.
production ond cross-fromtier exchanges; while the second presents informetion on total-:

availability of energy for consumption, its origin and its developnent since 1955,
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35. In more than half of the 23.countries showing hydro-electric output the importance
of this form of production has incrensed between 1955 and 1961. In thirteen couﬁ%ries_
it takes a preponderant roie while in fiyve:- Central 4frican Republic, Cameroon, Congo
(Leopoldville), Morocco &and Ugenda - between 90 and 100 per cent of total output has
for some years been from hydro power.  Angole, Ivory:Coast, Kenys, Mozambique and

S. Rhodesis constitute o’ further gyoup of territories where this form of gengréﬁion is
already substential relative to total production.

36, Although natural conditions eore basically. favourable, cross-frontler transfers or
exchanges of power have not yet been developed in Africa to play a role comparable to that
which they play, for example,. in Buropg. . 0f the seven territories whioh imported or
exported energy in 1961,.@ll use hydro power to o relstively large extent. Although '
details are discussed in the Section deasling with internetional intercommexion it cgﬁ
be seen that large dontribubions were made tq consumption in Kenya and in the area
served ‘by '‘the Pedersl Power Board in:the Federation of Rhodesia and Nyesaland by Ugenda
and‘Tdﬁganyikn; and by Congo. (Ledpoldville) and Mozambique respectively. On the whole
the countries importing ‘or exporting power are smong those where rates of increase in
consurption have been comparatively moderate in recent years..

37. An important index in the evolution of supply undertakings where totul consumptlon
is still ot on eorly sbage isithot showing the part played by publiec supply production
in & country's totsd power generstion.. . Self-producers play an imporbant roie in highly
industrinlized countries, porticularly in industries where back-pressure generation can
supply emergy in sdditionm to .stesm required for speciel processes, and it is clear that
in Afrida industries bosed meinly on lerge quantities of low-cost hydro power are among
those whéré industrial selfsproduction is destined to play a greater port thaon it does
at preésanty .In-addition. industry frequently contributes usefui amounts of Power to
public networks. . Although the requirements of self-producers tends to increase in
line with industrial output their retes of growth are usually less than that of total
power consumption, however, - :As;a result the percentage of self-producers in the'
total production tends to fell even though the nﬁmber of kWh produced continues

to increase. T e g
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38, Table 43 confirms that in Africa there is o tendency for publiec sggg}y_g;ogge?jon to
take an iferehsing part of the total output. - This is partly because of its ve:thigh;g
rate of inerense in many aread. ' Iti-is-also o consequence of the fact thot os public = ;
supply become’s' Te'ss cOStly, better integreted and therefore more reliable,. there is a .. .
greater iridentive for mony industries to take their power:from the public network :

rether than to invest in independent generatlng plant, This is an importent factor in.
the approach to publi¢ “Supply IOad—bulldlng. : ' '

o) Intercdnnecfed gxstems s Tt e Lo e S L
39. Information on &&iiyiloaﬁ”eondffions is-not so far aveileble for many African I

countries. - Figure 4'dHows however a typical week-dey load diegram for the imber— . .otois
connected Eystem F thé Fedération of Rhodesin and Nyasaland ' { Pederal Power;Board).
This i1lusfidted o fairly nérwal distfibution end amplitudeé of ‘peak demand. but it -
representeRaf§eii;di§eréif{e&”i35ﬂi'*wInﬂéertain‘dther‘inﬁerconnected systoms in-Africe.i.::.
annual load fadétérs are dompiratively ‘highs - Thus in Uganda, where exports-to-Kemyal!.: i, r.-
are made under 1ong-term contract, the” nverape annual load facto 2 ‘is over 7Q'péxr -cent -, i
o very hlgh f1gure.'i S R AR U ' T S L T O AL S
40. Annexes “¥1T ond’ IX present gome'@btails on selected individusl steam generating .- iz
and hydro~electrlc plants in service! i particular countries, ~Annex VIII- shows that -
the most advanced ‘steaf’ power plaﬁts In getvice at present in'Africa’ are thoserof . . il
Alger Port and Calro South {with 844 89' Kg/en 2 and 500 - 540°C). Elsewhere steam
cond1t1ons are n’ general con51derabky Togs advanced and meny plants have ‘comparsghively:

old unlts in servzce, 56 ‘that generatlng efflclency is not perticulorly high.. - Details .

are hot-lncluded for statlons in's. Africa, but tHe average gonerating effieiency inms . xin

the steam plants of the ESCOM system varled in 1961-62, eccord1ng to agey. from-30:9 par

""""

[N )

41.u Prlnclpel features of generat1ng capeclty and productlon in verious mainly i oo
1nterconnected power systems referred to Seritér’in this Chapter, and their fecent:

dGVelopmenty ‘can bé studled in the 1nformat10n presented in Tables 38 < 43, civisai ol

_/ It should be remembered thot the data in Teble 43 are intended 1o give only
sunmery general indications. Mony deteils sre incomplete and the absence
of an intermediste figure may sometimes be due to incomplete information.

g/ Hours of use of meximum copacity expressed as a percentage,
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b) Production in isolefed arces. - fe
42, Operating costs of diesel generators, which are the prineipal sources of produetion
vhere needs must be met from isolated.plonts, are commonly at least five times as great
as where efficient and integrated fuel-burning plants are in use, Some details of
selected diesel planmbs in service in & fow of the meny countries where they are employed
are set out in Amnex V. - R : P
43, Study of Map 6 (which shows the main distrlbutlpn of electric power plunts in
Africa) in conjunction with » map of main communications indicates tygt;_gqlwould be
expected, o large proportion of the plants in use are sited aldﬁé.piigéiﬁ;i fﬁiiways,
highwoys or along the coast,  8tudy of the seasonal regime of production in mapy‘ o
countries .shows 2lso o compsratively even distribution of power requirements throughout
the yeor in mony aress, . (While in o number of countries of West and Central Afrigq‘ o

moximum output tends to occur about.the month-of Moy, production in North Africa is

&

particularly cconcentrated to meet peak requirements during the wintex months).
44, Nevertheless,.as can be seen from the figures ineluded in Table 24, fuel costs .
vory largely in relation to the geographicel situntion of the plant, Study of Tuble 40 o
slso shows how compersbively low annusl use of capacity is & frequent characterlstic of
territories with a:large proportion of isoleted.generating equlpment. In certazn
countries where production costs are high, the cause has been attrlbuted to o comblnatlon
of many factors ~ including high fuel costs (due not only to tran3port charges but to B
import. duties, taxes, handling charges, etc.); high operatxng and maxntenance costs  _
{(due to large supervisory steffs and methods of. uging distilled cooling water), 1arge
fixed charges. (due to high depreciation expenses; and an 1ncomplet9 payment of gccpupts.
E. Trensmission and Distribution | - ., _.' o
45. Transmission and sub~-transmission networks in African terrltories are necessar1ly
of o voltage congistent with the loads 1o be ca:rled. In most cases they radiate from
o few principal towns to surrounding d;str1ctc, though 1n some systems they serve to 1link
hydro-electric plants with consuming c¢eatres - .either withln the count:y, a8 in Morocco
and Egypt, or also beyond the frontier, as in Uganda and Rhodesia. '

I

AT = ' R
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46, Systems at 132 kV or above exist so far in ten different territories - in Moroceo

and Egypt in the'rofth énd ifi Ethicpia, Kenys, Nigeria, Tangaryilka, Ugends, the BEEEE
Pederation of Rhddesio ﬁnarNiﬁSaland;'Southrﬁf}iéa and the Congo (Leopoldvilie). - Only .
the systemé’bf'fherFeaéial'Péwer Board in N. and S. Bhodesiz and of ESCOM in‘South

frico possess éxtra HV lines, the yoltages being 330 WV (5070 lm) and 275 KV (645 ¥m)
respectively; Tﬁﬁisia; Senegal and Sudan heve some hundreds of kilometres of line ot
between 90 and 110 XV, but in the remaining Yerritories tranemission is commonly at
66 XV or below.' =~ ‘ A “ ' .
47. The'debails of transmission systems for which informhtion is availeble are set oud
in Tabie 44, % They show that in tewms of total length the most extensive high voltage
networks - outside those of the Federai Power Board in’Rhodesia and of ESCOM in 8. Afrieca -
appear to exist in Morocco; Tunisia and Kenya = all over 10CC ¥r - plus Kernva and '
Ethiopisi ' '

F. International Intercernexions

48. The cross=Frontier liuks ot present in' existence in Africa include those between
Uganda, Kenya and Tanganyika: on ‘the one hand,'and'ﬁheflinks already referred to between
the Federation of Rhodesio and Nyasaland'and:Cbngb"(Leopoldville),'szambique'and {of
local importence only) South sfrica.  In addition, Morocco and Algeria and Algeris-end:
Tunisin have each been linked by connexions at comparatively low volbage although transfers
do not appear %o be made ot the presenv tine, The main details of cross-frombier lines
in gervice in 1961 are set out in Table 45,

49, Study of Maps 3, 4 2nd &, vogether with the data conteined in Table 10 and other
appropriate Taobies, would suggest o numbexr of oreas vhere possible development of
exchanges could take place due to contrasts in availzbility of power, in approprinte
natural resources, or in consumpbicn, In the case of Uganda, for exomple, there 1s

ot present an excess of producibility in the Gwen Falls planh - a temporary situetion

so far as existing plant is concernsd which will inevitably arise wherever lerge

blocks of power are brought intc service to meet an emerging load. In this particular
case o considercble amount of pover is already exported under a 50~year contract to

Kenya. Other adjoining countries (Rwande ard Burundi, Sudan, Tanganyike and Congo
(Leopoldville) are not at preser’ receiving supplies. The many possibilities which may
aiready exist in Africa, or which viil undoubiedly arise as systems extend and consumption
inereases, ore likely to offer scope for mutually beneficial co-operavion the economic
ndvantages of which for operating purposes may well be out of proportion to the

quantities of power actually exchenged.
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G. Observatlons

56, It would seem tha$ productlve faeilsi tles in ifriecon countries are at present
foeirly well adapted to existing levels of elec ric power use but that by 1ncr9351ngl _
the spread of productive potentlal in regicns with low consumption, much 1n01p1ent new |
demand can probably be stlnulated which would serve in turn %o 1mprove the overall |
econony of supply whexe special 1ndustr1al demands do not exist, High fuel costs
are one ;actor whlmllnrlatGSPIOdu ction costs 1n many inlend arens butb other causes -
high maln*enance cos ts and aepreclailon charges, high import duties for fuel; an _
inability to rﬂap the bﬂn“fltc of interconnexlon owing to 1nsuf icient load depsity,-
among o{hers - nmay together be almost equally 1mpovtanb In addition fuel-using plants
operave ot corparatively 1ow levels of: generatzng efflolency in some areas.
51. Ca ﬁhe other hand "areful ut ention ta the alternauﬂves avmwlah-e to make th-
best use of ccarce capital can help o overcome initial dlf?lcultlesq Use of mobilef
diesel scts {possibly mobile gas turbines also) and small automatlc hyaro plants in
areas;ﬁherﬂ ulme muat be plven to build up an *n’ ial 1oad are among the measuLes wblch
may prave, uﬁeful in ordex. to secure o naxzmum return from o ninimum of expenditure.

2 Hﬁlle tbose cous&de ailons_applv partloularly to the less electrlfled aTeas,
interconnecuea sysaems alﬂo need o be EXuendOd os ropidly as useful load can be

stimulated in order to reduce the overall cost of electricity 1o all types of consumer,
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‘Table 39 |
_Totaivbroductlon potential of hydro- electric plants already in service
o {selected co*ntr‘es) in 1955 and 1961

b g - v ia
L | Mean annual4pro§u01b1;1ty Seasonal .storage
o ... ... .| {yeerly production poten- : . :
: : - energy -capacity . :
Count tial under avgrage con- I i
ountry Giyvioons in 10° Ll ) (106kTh)
N T Self- | ponis Seif-
Public supply producers Public SUPPLY|  progucers
SR L 1955 | 1961 J19u: | 1961 |- 1955 | 1961 1955 | 1961
1 ' 2 I 3 1 4 5 6 7 8 9
Cameroon . A T A A R
Cen‘tl_rafl Afl‘ican Republic ) Y . L) s I! . Ll - . - -
Congo (Leopoldv111e) . ; .o .. | 2c00% e ‘e . 15600%
—:'Ethlopla o 1 75| 200 {. 20 36 | 15 150" -~ | -
Gha,n@ L . - B . - - - - - -
Ivory Coast. f _ : _‘.: - 100 .o :_;,' R . .o e
Kenysa .- 145 145 | - | - | - | =] =g =)
Madﬁgascar _— : : - 175.9 |, - - - a3 - -
Mali o e | 1w = ] -0 - - - |- |
| | - : | . | |
mordcco . SR 777 951 . .- . - 1100 ’
-Nigéria SRR R S I DRV IECRN R BT .
-Reunlon : ‘  i ? 1;2 Ik 2.3 ;‘.. 0n4 : - - - - ‘
red.Rhodes1a & NYasaland 13 | 2220 | 205 | 243 . S e T
funisiz _','A . - :j. 26:i ) e - 451 e 1
| ULR' (Egypt) o VR SR R o I VO O
Ugﬂnda’ C L ’ "'. [ 430 b . LR ’ L] A [} | “ b !
! . o . : : ‘ . ! : R ,

(a) Refers to tobel supply.
(b) Diurnal storage only.
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Hours of annual utilization of public supply hydro and thermal installed capacity

I1

Table 40

in selected African countries

Fr g W, e s 2 T i W AL .l AT B

| 1955 1960 1961

! Hours of annual use | Hours of annual use| Hours of annual use

] Country Thermal Hydro Thermal Hydro |Thermal Hydro

} plants nlants plants plants {plants - plants

) T 2z > A > 6 7

E Horth Africa:

. Algesia 2,622 1,548 3,862 1,871 . .

1 Lihye 2,619 - 3,322 - . -

' Moroect - . 2,652 S es . 13,210 ‘e 3,279

Tunigia 12,668 e 2,562 . 11,787. _ |2,982 | = ..
Sudan 2,563 - 011,692 Y 2,018 1 -
UAR (Egypt) o 1,167(d)} 3,080 77 3,273 | 2,891
Yest Africas : ) :

Cameroon (a) o ‘e .. 5,543 e .
Gnzon . - 1,922 | =70 1,682 -
(had e - 2,963 = 13,214 -
Gombia 1;733 - 1,500 - 1,700 -
Liberia (&) . .5,000(b) i4,666(b){3,375(c) | 5,300(c) S .o
Nigeriae {a) . 2,540 3,744 2,937 5,280 12,940 5,611

. . Sierra Leone 2,000 - 2,672 - .o -

' Togo - 2,300 - ‘e - . -

{ Dahomey 1,680(d) - 2,133 - T L

i Niger 2,273(b) - 2,724 - . -

' genegal(e) 1,762(b) - 12268 - 2,235 -

*  Upper Volta 2,083(b) - 11,773 - - -

} Hovth-Tast Africa: -

% Gthiopia (a) 1,722 3,286 11,569 916 1,553 | 1,254

i French Somaliland. 1,700 - 3,000 - . -

i DSomalia 983 - 1,250 - .e -

i Central ifriea: _ _

! Angola 1,933 . 3,486 . e

| Congo{Leopoldville) (a) .e 4,080 . - e .o

}  Eonya ' ‘ 1,245(b) 16,834(b){1,330 5,676 1,472 5,097

?  Tanganyika 2,154 4,031 2,951 4,653 2,700 4,619

| Uganda - 1,322 | - 3,283 - = 3,587

i Jaialbar & Femba 2,130 [ - 13,111 ~ 3,306 -

* Ped.Rhodesia & Nyasaland . !

. - Nyasaland . 931 4,333 2,632 5,333 2,829 3,167

i - N, Rhodesia 2,900 2,600 2,756 1,982 1,190 2,252 |

i - S. Rhodesia (a) 3,113 2,000 2,651 3,487 1,050 3,918

! Southorn Africa: | ' ?

. wozambique 1,699 . 1,146 . .e .

| wodsgascar (e) 2,158 11,763 ]1,858 1,475 1,830 1,485

b douth Africa (e) 44254 - . - g e - '

! Souih-West Africa Y - 2,467 - 2,263 ~ '

‘a) Refers 1o
‘b) Refers to
&y Refers to
(a) Refers to
{07 Refers to

utilization of teotal capacity.

1956.
1959,
1957.

total public sunnly nroduction.
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Table 41. prge 47
6

Tot®1 production and exchange of electric power in Africa in 1961, (10~ kih)

. ] Cross frontier
Production transfer
Of which, _J T Sh
Country ‘ iR I ¥ Do
S Thermal39e¥cenFage'f Hydro Total @ {Import . {Exnort
S from diesel T N :
plants J ' ;‘.._ . . I
1 N - B T Y N 6 i 7
North africa: l R R ) NS R
alperia (a) o1 1091 . 344 1435 _i - iy T
Libya {b) 101.0 . - 101.0 | = I
oroceo 75,0 - 951,0 | 1030.0 . - P
Tunisia 261 10 19.0| 280.0 @ - -
Sudan (a) 103.1 25% : - 103.1 : - -
UL2 {Zgypt) 2710 ‘e 101 3722 0 - -
Hest Africa: : ‘
Cameroon 12% 100 938% 950% - -
Central 4frican Republic 0.1 100 9.3 9.4 - o=
Congo (Brazzaville) (a) s - .. 30.9 - -
Gabon 21.7 31% - 21.7 . - -
Chad 9.0 . - .0 . = -
Gambia 5.1 100 - 5.1 ¢ =~ -
Ghana 389.6 100 - 83,6 + - -
Liberia 91* 100 21% 112¥% 1 - b=
Nigeria (c) 427.2 26 6.9{ 434,1 ¢+ - -
Sierra Leone {d) 48,0 'e - 48.0 -~ -
Togo 10,0 100 - 10,0 ¢ = -
Guinea .o . e 27,0y = -
Ivery Coast 19,< 10% 73.4 92.8 i - -
Dahomey 10.,5% 100 - 10,5%: - ~
Niper 0,2 . - 9.2 | - -
Senegal (a) 152 10* - 152#% | - -
vali 14,7 100 1.0 15.7T ¢+ = -
Upper Volta 10.0 .o - 10,0 « = -
North~Fast Africa: i
Bthiopia 55.8 50+ 68,61 124,4 - -
Somalisa 12% 100 - 12% - -
French Somaliland 10.7 100 - 10.7 - -
Central ifrica:
inpola (d) 31,4 . 111.2§ 142.6 - -
Congo {Leovoldville) 100% .. 2500% | 2600% - 463
Kenya 83.2 T70* 131,81 215.0 { 214 (e)} =
Tanganyika (a) 71.0 ‘e 93,3 164.3 l - 25 %
Uganda (&) - - 434,81 434.8 . - 191
Lanzibar < Pemba 11,9 .o - 1.9 . - -
Ped. Rhodesia & Nyesaland | 1000 - 2475 3476 524 - y
- ¥. Rhodesia 426 . 233 659.0 i 463 -
- Myasaland 33 .o 2 35 P -
~ S, Rhodesia (f) 576 . 2206 2782.0 61 -
Southern Africa: ' _
kozambique (d) 47.1 . 100% 147.1 - 59
Madagascar 46,8 100 66,41 113.2 - -
Reunion 43,4 26 2.7 46,1 - -
South aAfrica (g) 24553 ‘e 3 {24556 . o
Ruanda-Urundi (4) 13.1 ‘e 5.6 18,7 - -
South West Africa 208.0 . - r 208.0 | .. ‘e
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" FOOTNOTES = (Table 41).

{a)
(L)
{e)

- (a).
_(e)

(

(

3 kS

)
)

[

e

‘Refers te public supply onky -y o

Refers to 1960 and to public supnly only.
Production of Hlectricity Corporaiion of Nigeria for year beginning April,
Total productlon stated as 662 m11110n kWh

_Refers to 1960 - .
- Thisg 1mport from hydro~electrlc productlon in the Tatanga area of the“‘

Congo (Leopoldv1lle), rose to 498 million k%h in 1962, o "'f
Including Federal Power Board, Kariba, : o :
Refers to about 95 per cent df toﬂal productlon. :
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Table 42 page 49
Elsctric erorgyv available for’ consumpbion in Africa in 1961
and 1tu devnlopment slnce 1955
(10 kWh)

R e S Al -

i ; ; Total mvail— Of which Hydro production Availebility fox
' .able for jnet import | as percentage of | consumption in

Countxy ~ e . :
; y;:;' ‘consumpiion|balance in 4 total production |1961 as an index P

(19625 o} 1961 e , " "~
: 1 {4+ b =) 1955 | 1961 1955=100 {1960=100.

R 3 4 _ 5 6 T
ho oo Africe: R e : ) : ) ' : e
Algeria(a) Ty 1435 Lo : 163 . | 108"
Libra(b) | o _101.0 Lh = : L 164
Morddeo 1ot ] 1020.0 | Do~ b g 92 . | 104
‘Tuadgia o 280 . - = T 119 | 1c2%
i Sudan(a) @ - 1103.1 | S 230 116%
:UAR (Bgyps) -/ - 3722 ) P - 27 261 I ..
Wesh Africat o o : 1o e

Cameroon . © 050! 1 Co- 74{c) | 99 2380{c) | L04%
. Central A€r1can ‘ X 7 '
E Republic

;Congo' tBrazzawl;le)(a)
- Geban'

Chag .
Chana

Liberia
Higeria(d)
Sierre Leone{g) ...i.-+f -
Togo '
Guines !

w

P\

[ S
2

-~ 99 .. 99 230 .| 116
- coi U R B
o ? 271 113
=i - A50 112
[ - - 215 142
- - - 2 | 104
S | ' 368% | 113
- 30{e) 15(e} 230(f) | 1x8%

[ IR W)
. = P

e TP TR Rv-Tr S
'
!
I

RS

Ko
|
.
A |

o
0

*

. N N I
OWwmNND DD =1O000 N0 NS H O

LAV BEae B -l o I A0 B B
f

T T dew | e

i

' 2 T ‘ .
Ivory Coast 52, - - 1 5¢0* 1383
Dehomey 10,5 - - - 344 17100
Nigen . EEE IR EE ST R S 3E8(f) | 116
Senegal{a) 1527 - - - 237 119
Mali 15.7 - 3 6 | 194 T} o102
Upper Volta R S o o ¥ T - - 400(r) | 128

HNorth-Fas=t Afs i

Ethicpia 1 : 177(n) | 124(n)
Somalia JZ* - - - 140% i06%*
French Somzlilaend 177(i) | 119

- §
o
&
N

t
1N
wn
.
W

3

=4
ot

-]
i
|
|
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able 42 (continued)
H 2 3 4 5 6 7
Fent 3 Afrlna' I -
: Anvola(g) _ : i42.6. - 42 78 278 .
Conga (Leopoidville) | .2137% ~463 92" 96% 180% '
' Kenya 429.0 - " +214 68 61 188 108
fenganyika{a) 140% - 25% 69. . 57 125% 107
iUﬂRﬂ%-Uldﬂ@lig) 18,7 - .20 .30 217{g) - | i
Uganda{a) 243.,8 -191 99 100 ' 545 2103
Zeazibar & Iomba 11.9 - - - 243 106
Fod . Bhedenia &
Fyegalond 4000 +524 10 71 175(j) 105
~ I, Phogasia 1122.0(k) +463 18 35 55(3) 83
- Ny~~a1e1L 36.0 - 19 6 522(3) 124
| 2843.0(k) + 61 - 79 254(j) 116
88.1 ~ 59 . 68 280(i) e
Mdﬁaga;ca i13.2 - 75 59 182 105
Peunisn 46,1 - 19% 6 271(a) .
South Africe 245556% e - - 149 105
Sovih~Test Afrise 208.0% e - - 137(1) 109
{z) Referz 4o public supply onily,
(b) Refers to 1960 and to rublic supply only.
{¢) Based on 195
(@} Proiuetion ef Elecur~:¢ty Corporation of Nigeria for year beginning 1 April.
Totel production stoted os 662 million k¥h.
{e) Pagel on votal hyvdre and thermal piroduetion.
(¥} Pafers to 1956 = 100.
(g7 Refers wo 1940,
(2} Refers to 17 menthe ﬁnd1ng 12 September of year gtated.
() 2966 (1955 = 100),
{j} Basged on po oducm1on only.,
(k} Owing to imports o N. Rhodesia from S. Rhodesia actual consumptions were

'-’274 ot

Refers do 16537 =

-
Per
St

'i

4 1691 zespectively.,

-
U
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age J1
able 4 bage 0
Th i r r io in to
hydro~electric production respectively - 1955-1961 {provisional)
1955 1967
Percentage of public Percentage of public
. SUDPPLY pyuts SUpply outputl
Country ok In total et
In total hydro In total hydro )
production production productjon | _  production |
1 2 3 4 2
Nerth Africa:
Algeria 100 160 100 100
Libya 100 - 100 -
Morecco 100 100 100 100
Tunisia 92 - 90 100
Sudan 160 - 100 -
UAR {Egypt) 57 100 82 100
Mest Africa:
Cameroon Bo* 100 T 4
Central African Republic 100 100 100 100
Conge (Brazzaville) .e . . .
Gabon 160 - 100 -
Chad e - (X} -
Gambin 160 - 91 -
Ghana 24 - 45 -
Liberia 33 o™ 33 o™
Nigeria 95 100 98 100
Sierra Leone 33 - 80 .
Togo 100 - 100 -
Guinea 'y} e . *w
IVDl'y Coanst e e -n .s
Dahomey s .. . .o
Niger 100 - 100 -
Senegal . - e -
Mali 'x] e oe ae
Upper Volta 100 - 100 -
North—-kg st ricat
Ethiopia 82 100 84 9%
Somalia 85 - go* -
French Somaliland . .o .. .
tr ricat
Angola 60 100 65 77
Congc (Leopoldville) 4 4 12 11
Kenysa . .o o '
Tanganyika .e . . .
Uganda .e e 'Y X
Zanzibar & Femba 100 - 100 -
Fed. Rhodesia & Nyasaland
~ Bhodesis (Northern) 4 6 11 10
~ Rhodesia {Southern) 96 100 97 100
- Nyasaland 100 100 100 100
Soythern Africat
Bechuanaland, Baz. & Swaziland .o .e .e ..
Mozambique 40 - 7 100
Madagascar 92 100 72 o0
Mauritius 38 160 k1] 100
Reunion .e .o 36 .
South Africa oe - . -
Ruanda-Urundi 58 e 48(b) .
South-¥West Africa 32(e) - 41 -

(a) The total ouitput is from self-producers,

(b} Refers to 1960.
{c) Refers to 1957.
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Main Speeifications of Trangmission Networks in ser

Table 44

vice in 1961 (selected countries)

Total length of internal

: trapsmission networks (cirocuit km)_.‘ Total
Country Below 70 kV 70-110 kV Qver 110 kV Length
iLength - Voltage : Length Voltage' Length Voltage  (km) |
T 5 R B T 8§ 6 "8
North Africa: i E ! i
| Morocco 5885 20-60 - 1= e 150 ; 7079
{ Tunisia 2172 20~60 290, . 90 1 - - 2462,
{  cudan . .. 1800 | 1m0 | - - - | 180
U.A.R. (Bgypt) ‘e 63 i e ee e 132 ..
| West Africa: ! % |
% Camerocon e . - 1 - - - i Ve
© Central African Republic 88 63 - ; - - - . 88
| Gambia 29 ! m oo~ - - - 129
i Ghana s . Below?zO - . - - - o
. Liveria 145 69 - (a)' T L) 145
. Nigeria be ! v 674° ! 100 210\°" 100-200 884
| Togo -0 - - - T
i Guinea —_— 60 oo : . - - I ae o
I Ivory Coast 350 . 90-30 -~ ; - - - ;350
. Dahomey 288, . - w b= - - | o288
‘  Senegal 400 30 150 | 90 - - | 550*
| Mali 57 . 16-30 - E- - - .57
, Upper Volta s P o :: . e 9 ' v,
! Worth-East Africa: ! ; 1! :
|  Ethiopia 220 | 36-70 : 418 121-13 1 638
! Somalia e oo - : - i - - ] -
:  TFrench Somaliland - - - ; - i - - .- j
: Central Africa: j | ! :
! Congo (Leopoldville) - .a - ! aa 285(0) 300(0) .a
| Kenya 820 33-66 - L - 400 132 1220
' Tanganyika 70* | 33 - ! -  (a) 132
| Uganda . . 33-66 - L - 265 132 .
. Zanzibar & Pemba e e 'e ? o ‘e .o -
Fed. Rhodesia & Nyasalaland 2590 | 33-66 1030 | 88-110 ¢ 1450 330 5070
1. Rhodesia e .. .. L. .. 330 .
Nyasaland i 100 , 33 - - - - 100
S. Ruodesia 1390 | 33-66 920 1 88-110 . 330 2310
: Southern Afrioca: } E é
| Malagasy Rep. | 174 & 20-60 - .- - b= e
i Réunion i 274 | 15-63 - |- - o) Tl 274
| South Africa 14350 | 33-66 | 3670 88 | 2645’ :132-275 (10665
S.W. Afriea L oes g e l‘ i ' |

l

e

s~ —— i —
© o0 oM
R )

Ineludes 480 km under construction in 1960 at less than 100 kV,

Includes 656 km under construction in 1960 at betweel 100 and 200 kv,
Sited in Conge but owned by Rhodesian authorities,
Relates to 132 and 66 XV combined.
0f which 645 circuit-km at 275 kV.
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Table 45

Main Specifications of International Interconnexions in service in 1961
(sclected countries)

Cross—frontier interconnexions

Country

4

Territory with
which connected

Voltage
(kV)

No, of
circuits

Year of
entry into
service

2

3

4

5

North Airicat

e e m ok ————

- -

. e sy R A e L

Morocco
Tunisia
Sudan

U4R (Egypt)

West Africat

Cameroon
Central African Rep.
Gammbia
Ghana
Liberie
Nigeria
Togo

(fuinea
Ivory Coest
Dahomey
Senegeal
Mali

Upper Volta

North-Eagt Africas:

Ethiopia
Somalia
¥rench Somaliland

Central Africa:

Congo (Leopoldville)
henya

Tongenyika
Jgaenda
Zanzibar & Pemba

Pcd, Rhodesia and Nyasaland

- N, Rhodesia
-  Nyasaland
- S, Rhodesie

Southern Africal

¥alegasy Republie
Réunion

South Africa

5.W., Africa

Algeria
Algeria,

N, Rhodesia
Uganda
Tanganyika
Kenya
Kenya

22
90

220
132
33
33
132

Congo (Leopoldville}| 220

Mozambique
5. Africa

8., Rhodesia

110
11

[N

L )

1953-1956 (2)

1956
1958
1950
1950
1958

1956

1957
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operation, but taking into account that this period should include

23

ETHIOPT A

[

LNNEX TV

STRUCIURE OF ELECTRICITY SUPPLY TARIFFS. IN SELECTED COUNTRIES

ENTRAL AFRICIN REPUBLIC: -
L WFVOLT} S
lplghtlgg;tarlff: CLEHE;
" Ist rate (35 hours'éf use) = 1.00
2nd " (36-70 hours of use) =

3rd "  {above 70 hours of use)

.08
= 0;75.

r
¥
3

E/CN.14/Ep/3 Part 1I
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page 1

Tariff for Bangui (Francs)

33.0
= 24,75

it

air-conditioning -

Tariff for handierafts and small ¢ndustry,

and refrigeration:

1st rate (50 hours of use) = 0,67

2nd " {51-150 hours of use) = .5

3rd M {above 150 hours of use)

Publie lighting:

: 0.4

.67

Special night tariff for air-conditioning,

water heating {from 9.30 p.m. to 5 30 a.m.)

HIGH-VOLTAGL

. Fixed charge corresponding to 50 hours ;
' 577.50

of use per k¥: 50 x 11.55
Proportional charge
Additional lighting charge
Off-peak tarifi

O 4

10,35
0,25
8.10

L L

L3v]

P

_ With rcbate of 30% of the p*oportlonal charge

ff-peak meter,

~ If off-pcalk consumption is below 5 hours the consumer loses any reduction

or the month in gquestion.

~ Off-peak hours are defined as from $.30 p.m, to 5.3C a.m,

22,0
16.5

=13.2

22,C

It

13.20

11.55
8.25

il

for each kWh recorded by the

Al

— The right is reserved to modify off-peak hours according to the needs of

920_hdurs per year,

The tariff rates are as follows:
. GENZR LI, TiRIFP

First 100 XWh per momth

Exceeding 1060 kWh per month

Service Charge, single-phase
three-phase

Eth.cents
Eth.cents
Eth.doll,
Zth.doll,

-at least

15 per kVWa
10 per kWh
1 per month
5 per month
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ETHIOPIA: (contd)
2.  COMMFRCIAL 4ND INDUSTRIAL TARIFF
First 1000 k¥ per month mth.cents
Exceeding 100C k¥h per month Eth.cents
Reactive Consumption, below cos o = 0,89 Eth,cents
Meximum Demend Charge, per month’ Eth,doll.
Service Charge, three-phase Eth.doll,
Rebate on total claarges:
Exceeding 100,000 k¥a per month : 5%
" 400,000 m " " v 10%
! 700, 000 St e 15%
" 1,000,000 " ' n " : 20%
3, OFP-PELK T/RIFF
411 Consumption : Eth,.cents
Reactive Consumption, below cos ¢ = 0,89 Eth,.cents
Service Charge, thréde-phase ) Eth,doll,
Rebate on total charges: _
Bxceeding 100,000 kVh per month r=op
" 400,000 KWh " " " 37 204
" 700,000 kWh " : 30%
" 1,000,C00 ki " " 1 40%

DY O

(S, RN

The supply on this tariff is subject to special negotiations and

of discontinuance of supply for certain periocds,

i s

FRENCH SOMALILAND:

- -Structure cf tawiffs (in PFr.): ~ 1st rate 2nd rate
' Low volﬁége; domestic use - '
and lighting ...veveuven. 22 20
~ Power (general tariff): 18
- digh voltage (basic tariff): 14,5

GABON . - {iibreville).

(4) ELECTRICITY: : -
(Lighting and domestic use)
Three~part degressive tariff:
- lst rate - lighting and domestic-use
(0-40 hrs, monthly of the capacity subscribed)

1/ Reduced to 20, 18, 16 and 13 in 1962,

per
per
per
per
per

per
per

per

Wh -
kWh
kVirh
KW
month

k¥h
kVAirh
‘month

to conditions

3rd rate

7

4th rate

R v

:Frs ,CFA
per kWh,

33
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B e Frs.CF4
GABON (Libreville) : : per kWh,
~ 2nd rate - 40-130 hours of use ) 30.5° .
- 3rd " -~ beyond 130 hours of use - ,. 21,5
Cooking: L .
- single charge 6h1y':‘ B 17f ’ | 29

-~ uses other than‘lighfing, domestic use _
and cooking (single charge only) 22

Industrial use: (high-voltage consumers)
4ir conditioning: (2 possibilities) - '

(1) Connected for 11ght1ng and domestic use

(degr9551ve) o ,
= 0-40 hours monthly ﬁse f _'.: k K f  ' ‘_ ‘_433:
- 40-130 hours monthly use - - ) 3045
~ beyond 130 hours monthly use - T
(2) Connécted on &. seﬁéraie circuit oo : o L
: (31ng1e charge) - L s ' S 17
(B) WATER: - | o
Water - per > o o S ﬁlf
ﬁABON (Port Gentll & Bambarene) - _ . © Port Gentil - Laﬁh@réné
‘ . A-ﬁef kﬂﬂ A - pefrkWh

nghting and domestic use, - power equal to
or above 1-kVA:

~ 18t rate - B " 34 45
- 2nd rate ) 15.3 . 30

Lighting for consumers with power :
below 1 kVAi;

— 1st rate 30,6 040

- 2nd rate 15.3 B 30
Power {(low-voltage): 25.5 g S35
Public lightings . : o

- 1lst rate ; 23 ?j#O

- 2nd rate o 13.8 -fC
Power (high-voltage) :

.= proportional charge : 14,5 ] 22

- fixed payment - (5,830) (6,000}

Speclal group: |
-— proportional charge i 7.6 Fomm
— fixed payment B (12,725) -
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IVORY, COST “(ibidjan & Bingerville)
.:tHighefblﬁagéitariffs (from 2bAﬁpril‘1961) in Francst

53510500 501-1000 _ ebove

o KV KL Tkva 1000 kV.
(1) Lnnual‘fixed payment ?ef KVL ‘ S e
and per consumer ' f 4,100 3,670 3,140 - 2,950
(2) Charge per kb effectively consumed: ' )
Day (6 a.m. to 6.30 p.@.) : . :
1st monthly charge for 0-50 hours ©
use.‘.'ll-ll.l'llIIDI".’..II..-\‘.‘.'VA 10I4 9'9 9.4 9
~o1d monthly cherge for 51-125 hours _
of qse.,.,.......,..........I..;.... . 9.4 8.3 7.3 T
3rd monthly charge above 125 hours _
Of use..I...OJCS.II\IG...‘...".'.I.I 6I2 5.2 . 4‘1 4
Peak hours (6.30 p.m. to §.30 p.m.) 13.6 13,1 12,5 12.
Night (5.30 p.m, %06 a.ma). :
1st monthly chiarge from 0-25 hours ' - o
of use.'-I.‘.l..'Q'..I!...ll..-.".l 9'4 8.3 N 7.3 7
2nd monthly charge from 26~70 hours .
Of use-.-....op.-gu--c-c.nnaq-o:uonn 708 . 6'8 6'2 v - 5‘8
| . _..3rd monthly charge beyond 70 hours : -
Of use.on::.:u;;aa-’inig coasresensrme s . 5.7 4-7 3.6 304

-(3). An annual guaranteed use of 1CDO KWh per kVA and per consumer is implied for the
above high-voltage tariffs. C

'(4}~"An-increased_tgriff for users where the mean factor between two readings is

below 0.8, This ie defined by the reactive energy,relationship. Where this 1s

__gbove 0.75 “he increase. i caleulated as follows:
- between 0.75 and 1.00“ Ty
— between 1.CC end 1.16
_ between 1,16 and 1,35

- increase of 20%.. .
inerease of. 40%
jncrease of T0%

e w4 s

__If the relationship is higher thap_the last figure the Company can suppress
comﬁiéfély”the-supply of . energy until the consumer has improved the fagtor.

{5y Ipereeze oFf < imarin— 4% om eormasnonding o trensformer losses will be paid by

©0 CcoNSUmers while the mevering 18 in low-voltage.

A ow-volbage tariffs '
vt 2 Juadhaitaind i B LR

(1) Lighting and dnmestis us

s i

o: :
uﬁﬁﬁ_;(a)‘Epr»consgmer;'where the factor is below or equal to 0.66 kVi, the energy wiil
o be dold et 20,9 Fre. per KWh. _
weop)--Fox - cONGUMALTS where the fector is above 0.66 KV/ the energy will be sold
at 26.2 Frs. per KL, ' i

(2) Domestic use wi thout hourly restriction:

i. special taxi 2 of 12.5 Frs. per ¥¥h will be allowed for air-conditioning;_waieru
heating, elecizic cookers end washing machines. : ' :
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(3) Domestic use at off-pesk hours (11,30 =2.m, to 2,30 p.m., and 8.p.m. to 7.00 a.m.)

4 special tariff of 8.3 Frs, ber-kWh will be allowed to low-voltage users who
' tonsume -exelusively during these pexiods for water-heating and- air-conditioning
purposes, R T

.The price will be 12,5 Frs, pexr kWa, for consumption taken between 6.30 p.m, and
6.00 a.m, ’ S S

(5) Small power and handicrafts:

The energy will be sold at 15,7 Frs, per ki,
111 | o

it the beginning of 1962 o uniform tariff sysem hes been seb up taking into
account the differeni types of use and fcllowing +hat of Bamako, 5§éofding ﬁo:the
following pringiples: -

~ complete cgualiiy of troatuent for all’ consumers;

— choice of a tariff sysiem which will be compatible with the
interests of small consumers o encourage the largest possible
use of energy among the Inhabitanisi -

- increase of the.degressive espects of tariffs by adjustment to the
fixed chaxrge. e

e b T T N T A
{ Fized annval charge per k¥ - 144 P or 5,760 Frs.
i K :
‘ Two-pard i {Penk iocad 0.8257 or 33 Frs,
_ HIGE | - Tarif”? : / {During peek Hrs. 0,60 P or 24 Frs.
M BT 1 ; .
- i 1h &/ {O0ffepesk
VOLTAGE _ o kT \Q-I.peah,nrs. 0,45 or 18 Frs,
Single ] Per ¥ . 0,8252 or . 33 Frs.
Tariff Yor power not above 25 kW :
Iighting and. . { The 1s® " - o7 =20 o
domestic use,. | monill per 1IN: P or 40 Frs.
he next 30 hours per o
A —_ nerth per KVh, - . 36 Frs,
) | ) | _The rulainder per .¥h 7 26 Frs.
175 R R R ' —
_ Fublic | The is% 120 hvs of use per month
S ' P per Hidil - 36 Prs.
VOLTAGE lighting . L : -
- Gavihe e renalinder ' - 24 Frs,
P Trp-nant Tixed aonual charge per kY ... 5,760
. iy ) . BN
-3 hourly i Troportional {eak Load 36 Frs.
. P TN oo . ;
Power",  varift ! Fnersnr, .. - iouring peak hours - - 30 Frs.!
i - L3 g .
o, Chazge ™ _{Daving off-peak hours _ 24 Frs, |
P ooingle - i
(oo © Per &Uh 36 Frs. |
P Somif? :

1/ The period of pesk oad it between 6 p.m, and 10 p.m., Teak hours are between
= ; ¥ : Lo ey T

6.30 a,m¢-end 12,36 p.r. o236 3 p.m, &nd-e p.n. regpectively, Off-peak hours are
ironr 12,30 p.m. o 3 p.m. aad from 10 p,r. o 5,30 a.m, Co
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MALAGASY REPUBLLC:
The teriffs are of a degressive type with sectors for all high-voltage
industrial energy. For low-voltage there are two main types of tariff:

- degressive, with sectors for all domestic uscss

- uniform, separately for llwhtlng and domestlc use., e e e D

30ROCCO: . _ :
The pariffs. ere two-port (with a fixed charge and an energy charge) per kWh.
REUNION:
The teriff structure is as follows'.f
Lighting and donestlc tarlff (Réunion except St. Denls, from 1 Jdan, 1962):
. {0f f=peak | " Specifications
Charge (EF.CFL) | Tariff ~ (public supply}
1st | 2nd | 3rd . | 4th 757 I5 bours x I per month
rate | rate ‘ rate | rate 2nd " weooon.mon "
- E 31. d " it !! it " n
33.85 27;81l 20,904 12.71 4th beyond 45 hours per uonth
30.471.25.031.18.81 | 11.441 12, 71 Tne charges ‘include tox
11,4417 o
Other low-voltage uses (Réunion except-StruDenis):
Power | R
1s% Tnd | ord Lighting
rate rave | rate. -|
28.46 22,41_' 17,74 (1st 600 hours x I per year = Eower)
25.61 ] 20.17 | 15.97 (2na 1200 " v )
(a) {p) (c) {(3rd beyond 1800 hours per year - Bower)
28.46 1 17.85{ 12.71 - el L
25,611 16.06 | 11.44 :
i ‘ 30.47 =-1st rate with annual
L use 1,500 hr.
11.44 -2nd rate with annual -
use above 1,500 hr,
(a) o peak (600 hr).
(b) During peak hours (1,200 hr).
(

¢) During off-peak hours (above 1,800 hr).
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REUNION: (Contd)
Hiph-voltage btariff (Réupion, except St. Denis):

F0GQ:

_ Single tariff ‘
Fixed ‘ Juring During ! .
tnnual | ufﬁzk peak |, off-peak li;t 2nat Brdt
Charge : hours |  hours R pax par:
VL @ o
4 824 ; 19.73 13,20 7.5 | 18.83| 14,70} 7
1 296 - 13.20 7.59
1044 | 19,73 | 13.20 7.59
324 1 = 13.20 | - 7.59 . I B
w|:4-344.4 17,76} 11,88 6.83 16,99 13.23{ 6 |
_ 1164 |« " 711881 6,83 | o~ e} -
e d..926 | 17,76 | 11,88 6.83
: o288 | Wt 11,88 6,83 o 4o
5 868 .| 22.19 | 13.97 8,29 22,191 16,45 | 8
; 2 340 - 13.97 8.29 _ : .
5280 119,97 | 12,57 7,46 19.97 ' 14.80 | 7

2100 § - 12,57 _T.46

The tariff structure_is as followé:
Domestlc lighting:

- from 0—100 hours‘
— above 100 hours
- Small users

Lowavoltage power

from 0-100 hours
from 100~300 hours
above 300 hours
kir-conditioning '

Hl?l‘l vol.bagez PR e s ‘..ﬂ.,,_,..._...; T

~ lionthly charge for 35 hours per PW
installed

~ Troportional charge

~ Supplement for hlgh—voltage 11gh‘b1nb

25.0 Fr.

21.4 Fr.
17,9 Fr,
21.4 Fr

16,1 Fr.
16,1 Fr.
17.9 Fr

CFL per kWh

CF4 per k¥h
CF4 per kWh

CFL per KWh

CF4 per kWh

CFL per kWh
CFi per kWh

CFi per kWh
CFL per kWh
CFL per kih,
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TUNISIL:

The tariffs ot present in force in Tunisis are an extension of those which were
drawn up in connexion with the authorization given to the main Company for the
production and gistribution of electric power, The price of oleetric energy includes
in general two elements:

- a fixed charge wnich applies to the subscribed power;

- a proportional charge per KW,

Consumption is divided in severcl parts in which the magnitudes are related
to the subscribed power, The tariffs for these parts are degressive in character,
fach price is composed of three factors including a fixed item, a proportional iten
and an item proportional To average hourly salaries. There is thus a relationship
between the cost of energy and that of basic materials and labour, ifdjustments
are made in principle every three months in agreement with the Control Ldministration.

Punisia is divided into tariff zones for each of which a coefficient is allotted:

1. North region (Tunis, Cap Bon, Bizeita) ~ bosic bariff with a
coefficient of 1.

2. TVestern region and the region of Sousse - coefficient of 1.1.

3, Region of Sfax - coefficient of 1.15.

4, Region of Gabhs ond Gafsa - coefficient of 1.25.

5. Isolated networks supplied by iocal diesel plant — coefficient 1.30,

The teariff for each region is thus obtained by multiplying the basic tariff by
the appropriate coefficient.

It would appear that the teriffs in force are not entirely cdepted 1o the
conditions of economic and industrial development of the country and could be nodified
A first study has been carried out by an Expert Cormnission under a consulting
engineer, 4 debailed study is also being made in collaboration with the appropriate

services of Tlectricité de France.
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SHORT SUMMARY OF PROSPECTS AND SCHEMES FOR ELECTRIC POWER DEVELOPMENT
(SELECTED COUNTRIES)
CAMEROON . ;i ~ «v . o
The future rate of annual inerease in overall demand has been estimeted at 12
per cent. ; Of ihe installed capacity of the hydro plant at Edéa 20 MV has been
reserved to mept the general demand of Douals and Edéa. Another; 30 MW. from this

plent,is available for the needs of new consumers (15 MW guaranteed). ... . . .. ;.
. iFor. the productien. of aluminium 105 M¥-of the Edéa plant have been reserved for
that: particular purpose. . While: electricity requirements were.inereasing repidly up ,
to 1959 for aluminium process8ing they haye. been somewhat more stabilized since 1960, ;
The iverease in: requirements of the Youandé region, which are estimated at s similar
rate to those for the Cameroon as a whole, will have to be satisfied by continuing
to instal new diesel. groups,: as. it will not be possible to build hydro plants or to
connectntherregion.to.o$har,ﬁetwprk§_with o sufficient capacity. .

No. economicaliy c¥rinitable mineral depuw... 'r~= so.far been.discovered,.; - .

-

a.thougn ““~monds occur in some or .. river bel:. The only 1nau=...l:” »lant is. ...
the Textile il at :... ~~ov the Boali Falls, although ‘hor2 is alze the Mocaf -
brewery in Bang *... . .« . .. ERT
Most of the inhabiv.poe parnge aiford:vu use e eetricityv. and those that do . .

restrict their consumption to a fsw ciectric liglh’ bu.bs apd poessibly come radip, . i ¢
The rate of increase (19,4% in 1961) huc n.vev.or, been very rapid, In view of the
+fpet that local marketsiareitoo. smell to justily industrial plants end non-industrial
demand so far is. low..any, schemg. fcr, overall electraiiczation seems premature at:the .
mement and. demend iz therefore. copiiring tofbe.met‘by.isqlated,pgwgr‘plantgai25"ﬁ{{_
DAHOMEY . i i oo o wmah o e,

It is not corvidered prouible thai, energy. rey. ~ements. will.inereu. o rapidly. over
the next 10 yearg or.:¢.. - Dahomey. . »lies.entir .l . o tu.. ‘mport of oil for ithe .
aroduction: of eleetricity and;it;isﬁnptwqﬁnsidgyfd;tﬁmx ir the frreseeable future: -
g-ngration requirepments will exceed: 1O MW, ;. 7au ruly imper iwat! non-domestic dgmandris
~qw;pg¢,9£mthejp@r¢ginstallations-ofyggﬁgggg.,ﬂfmwo arw diesel 1 ts (9C0 Vo each) will

be iastalled to meet these requirements.
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Although there is no plan to exploit fuel or hydro-electric resources it 1is
intended to study the possibilities of building a barrage on the Monoc for the double
purpose of irrigation and electricity production.

FIRIOPIA | B

Iron ore deposits might contribute considerably to the consumption of electric
energy. Investigations are being carried out for other mineral resources but their.
impact on electricity consumption cannot be forecast,

A rate of increase .in consumption of at least 22 per cent is forecast by the
Ethiopian Electric Light: and Power Authoriiy up to about 1967. To meet this rate of
increase the Authority expects to put into service at least 95 MVA of hydro capacity -
and at leest 5 MVA' of thefmal capacity. - The grid system, operating at 132 kV, will
be increhsed by at least 130 km, If any major industry were to be developed earlier
than anticipated'this would alter the situation completely. '

“ " In' Asmara, SEDAO has under construction 10 MVA of steam capacity to meet the
growing load. The corresponding network is at 50 kV.

The standardization and eélectrification of neighbouring countries can probably
benefit from the abundance of hydro power in Ethiopim, in which case the finanecing '~
of any projects would require international co-operation. There is mueh secope for
investigations in conhexion with mineral resources as potential uséers of electric
power,’ : ' '

FRENCH SOMALILAND - , _

The rate of increase of production at Djibouti has been 18.8 per cent between
1960 and 1961, ' The installation in 1963 of ‘a new diesel group of 2.4 MW at the
Djibouti plant is.envisaged. : R c '

GABON: '
' i"¥With regard to the town of Libreville the forecast rate of increase in' cohsumption
is of the order of 30 per cent annually on the average., For the towns of’

Port Gentil and Lambaréne the annual increase is’ estimated as of the order of:7 per

cent, corresponding to the normal increase of demand by consumers, This estimate -

‘i's “independent of special industrial development mentioned below. = Studies for the
development of paper pulp and cellulosé¢ industries aré not yet complete, - The same H
applies to projects for an oil refinery, a cemeht works and other new industriesy = -
Therée is also o possibility for development at Haut Ogooué for the direet reduction’ of
iron ore in the Massif. of Boka-Boka.,  This might necessitaté international co-operation,

it
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There is a: project for the: hydro~electric development of Kinguélé. A trans-
mission hetwork of around 100 km.is .also. anv1saged at 90 kV - I
A% Port Gentiliand Lambaréné there is a pro;ect for an 1ncreased capaclty of
3 MW, either by gESLturbLne ior by three geperat1ng un1ts us1ng gas. '
GAMBIA' | ‘ o
No definite development plan yet exlsts and no 8p90131 energy-lnten81ve mineral
or other rescurces are kunown, ‘In respect  of proJeots requ1r1ng znternataonal
céidﬁaration the -import of eleetric power from Senegal to nelghbourlng v1llage§
‘ up-rlver might ‘b envisaged. e o
GHANA - B J | “
" The main mineral resources 1nclude b&uxlte, manganeSe, gold and d1amonds, of
which ‘the proeessing of bauxite in the proposed smelter at 22___W111 be by far the
most, jmportant, e meximum demand of 310.8 M¥, at a load factor of ar0und 99 per cent,
being; ;;kely when: the smelter is completed, ‘ B
The Vblta River Authorlty will also be invelved in future development. " From
the present composition oiﬂ%he industrial and domestic load the expected réte of
increase amounts to 15 - 26 per. cent per year, the load be1ng expected to rise to'w
gross totel of 102.6 MW by 19665 béfbremihe smeltor begins operatlon. The
corresponding figure by 1970,;;ncluilng the smelter, is estimated to be 372 7 MW
and by 19807'682.5 MW, . RRESE
To meet this increase-the gggsomgo dam and poWer station, w1th a capaclty of
768 MF ~ to which can be added, if necessary, 200 MW from Bui on the Black !glﬁ
and various smaller stations 'in the western region - is being developed.A“" =
. The smelter project is already the result of 1nternat10na1 co-0perat10n but the
Ministfi“ﬁf‘Iﬂd&étries'may‘have fyrther plans of_th1s_type. ' B
KENYA 70 o S
There are ﬁo known mineral resources of 8pec1al 1mportance such as bauxlte.;r{”
From pa&t and recentb: trends, and bearxng in mlnd exparience in N1ger;a and
Tanganyike afteirﬁndependence with-due weight for 1ocal ﬂondltxons, the estlmated rates

of inerease in net consumption are as follows: C

1963: . . T.5%
1964+ 10% ’
- 19655 - . 10% B
oo L1966 to | -

1968: T 1%
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To meet this demand it is intended 1o 1nsta1 addltxonal oll—flred steam plant
at Kipevu o the codstein It is expected to dmaw. another 15 M¥ of hydro deer from
Uganda Electricity Board for the main areas of the h1gh1ands, afterwards developlng
the major Seven Forks scheme on the Tans river (240 ¥W), £illing any gaps with peak-
lopplng ‘thermal plants using oil.and based on Nalrob1. At the same t1me minor -
towns, newly- ‘dleetrified -in areas .remote from present transm1551on llnes, w111 be
equipped with” smakl-diesel plants until their development Justlfles thelr connexxon
to a grid system. The only major grid in use is the double-clrcult Tororo L Nairobi
132 KV line, but 33 kV and 11 KV transmission is used extensively to link minor
centrbs with imein transmission: eentres,. ;. Aoy major grid 11nk1ng the maln supply
areas of gggzg,*and.alspg;;nkang Pgenda and ZTangenyiks thh __gxg, w111 ‘need to be
of the brﬂer"6f12?gf6r'330'kV' . Con31derab1e local load development is needed before'
luch a grld ‘eould be economically justified.. ) _ ) .

gggxg imports bulk supplies from Uganda Electrlclty Board at g;_;L_under o
50ﬁye&r agreement. - Further do-operation has been consxdered. '
MADAGASCAR B G :

Mlneral reserves likely to require. an important gonsumption of eiéctrié:ﬁéﬁé;:;;
ipclude:’ - : ‘ , ) ﬁ? o
Chromite: deposits of Ranomena (reserves of 100 000 tons at surface and ‘

* 150,000 tons sub-surface). . Also deposits. of Ambodiriana and Andr1amena.

Nitkel:: .deposits: of:- VYalogora, giving. 70, OOO tons of nlckel

Bitumin:- deposits of: Bemolanga, giving one milliard tong of B1tum1n.'

The ‘principle asdopted for future growth of. consumptlon assumes a doub11ng

every 10 years (7.2 per cent per annum) .« _

The plan for Madagescar is in course of preparamlon und nume;dﬁé breiimiﬁﬁfﬁ'dr
plans have been studied. .. -The present programue, as follows, has o limited o
objeckives: T ai wriicol e L o o
‘ i 4.0t thydrdselectric plant of. Beantsv, 1nstalled capac;ty 525 kW, g1v1ng :

4 million kWh per year, with lines of 35 kV 11nk1ng the plant to the
town of Tuléar (Cost: 128 million. CEA),

- power line Tonanarive-Antsirabe (60- kV), with a 11nk of 135 km and
costing 400 million CFA;j

- hydro plant of the Little Namorona, with an installed capacity of 1.8 MW
and giving 14 million KWh. There will be a 50 km line at 35 KV costing
300 million CFA.
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7Any of the projeots 'relating to: the ‘exploitation of chromite, nickel and
bitumin glready referred to would be 1likély to require international assistance.
It would be useful if ECL-could assist in the study of siteées on the rivers lgggg”
(5 developments) and the Betsiboka (2 develoPments) ‘ o
MALT ’ o ' ' S

Ric¢h bauxite deposits ard known in the regions of Satadougou and Kita
(800 million tons with an A1203'c0ntent-of betweeri 40 and 45 pe¥ cent and silica
content below 4 per cent). ’ | |

It is therefore the intention to study conditions for establishing an
clectro-metallurgical complex in reélation with hydro-electric development. = Near
to Kayes on ‘the Senegal the two adjoining sites of Gouina and Gaelougo appear
interesting “in this connexion ‘since the cosi of I irs paver apprars 4o be competitive
for industrial purposes if part of the investment could be allocated to agriculture
" and navigation. 4 further possibility for a medium size dam on: the Bakoy has also
been emphasized. AR ‘ Coos L :

Independently of these important possibilities the forecast rate of inerease
for total electric power consumption in the immediate future is considered t6 be -
of ' the: dbrder of 15 per cent per year.

NIGERIA: : '

In 1965/66 the eénergy generated by the Eleetricity Corporation of Nigeria will
rise to 1112 GWh, implying a mean rate of consumption growth of 20 per cént from the
figure of 448 GWh in 1960/61 (figures refer to the year beginning 1 -April).

- However, the rete of development after 1965 will be influenced con81derably bys

{2} the availability of lodn' capitali ' ‘ ' o

(b) the rate of industrialidevelopment together with the possible ‘establishment

of an integrated iron and steel works and an aluminium smelter.

Among industrial ‘field$s of special importaince for energy consumption about
50 per cent of the excavating for tin and columbite production is undertaken by
mechanical means using electricity, the power being produced at hydroeleétric
stations. By March 1961 the asverdge daily load was between-13 and 15 MW,

The Embel Tin Smelter at Jos in Northern Nigeria uses electric furnances for
smelting tin. 4t present only two furnaces can be used owing to shortage of

electric power but the number may be increased to 8 as soon as possible.
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The Tesexrves of tin and columbite are estimated as 137, OOO tons and 68,000 tons
of ore respectlvely, At present theSe Teserveos would 1est for some eleven years,
" but the estlnates ore‘probably 1ncomplote and the probable life of mining is
con31derebly preater.

The reduirements supplled by the Electr101ty*Corporat1on of ngerla are.
eyPected to develop from 182,76 MW of thermal capaclty and 1.72. MW of hydro capacity
as at 1961 (the latter located in the Cameroon), of which 13 per cent was inter-
connected {his total of 184.48 MV rising to 223 MW (maxlmum demand generated) in
1966 (83 per cent 1nterconnected)

By 1965 it is planned to extend the transm1331on network under 100 kV from
420 miles clrcult 1ength to TOO mlles, thot between 100 and 200 kV from 130 to
430 clrcult mlleS" and above 200 KV 350 mlles (nlus 480 miles under constructlon)
w111 “be 1nsta11ed ‘ :

' By 1967 the Afam 80 MW gas turblne plent should be brought 1nto servxce, also
the’ Ughelll gas turblne plant (60 80 MW} . The N1ger Dams Hydro scheme (1n1t1a11y
320 MW) should also be oompleted by 1967/68
MOROCCO _ , | | _

 Among the f&ctors 1ead1ng to0 & notable increase 1n consunptlon of electrlclty
is the prospect for the development of a superphosPhate chemical complex at Safi,
together with a steel«produclng installation foreseen at Nador i and an electro-

" chemical pro;ect also foreseen et Meknes, as well as the exten51on of existing
phosphate mines, ' . Lo

Total consumptlon in 1962 corre5ponds to a productlon of 1,088 GWh.  Since
productlon posslollltlec are due to be 1noreased to 1,388 GWh the immediate
consumptlon “equlrements can be prov1ded for by the ex1st1ng plants. .

" REUNION . o ‘

There are no known nlneral resources whlch wauld constltute an’ 1mportant source
of electrlc power consunptlon._ o _ , _

Durlng the last decade publlc consumptlon h&s 1ncreased at an average annual
rate of 17.5 per cent. It is probable that thls rate will be malntalned for some

years dlthough'it is thought that it mlght decline o little later on,.
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' Detailed studiés for the Taksaks scheme on thée Marsuran river, which would
givé.16;5rﬂw and 78 million kWh anrually, would &llow: future needs to be met over
the néxt ten yeers;- However, this plant cannotbe brought inte-service before the
beglnnlng of 1967 and existing means of production are likely to be insufficient

after 1964, A new diesel group of 3.3 MW is, however, -in course. of. 1nstﬂllat10n

at the St De ple;i_t. '

TOGO o R AT N E DS
No mineranl or other resources are knnwn'wﬁieh»would‘constitute;&n‘impgrt&ntf;
source of electric power “corsumption, T T i e TRt e Tim g

DeveloPment of the river Mopo has been the subjeet of an appllcatlon (Togo -

”Dahomey) to the UN Speclal Fund. Development iof -the 'basin of ;the Oti is.also

"p0551ble but has not" yet bedn env1saged S PR R PE S A

i

FEDERATION OF RHODESIA '% NYASATAND ° " (N. Rhodesid, Nyasaland.and S. Rhod951a)
: The hydro power of the Zémbézi dlldws increased production of copper, zinc.
and load to bé’ envisaged’ ih Rhodésial’ B T R IE Y T By
In'N. Rhode$ia incressed’ production of electricity would beiparticularly; . .
developed for meeting‘minzng requirements.’ In the threesterrltor;es_thaifpur !._
mdiﬂ:saagéééyof”déﬁéﬁ&éﬁb”bejmét may bei summarized: 8BS Vi i e o

Fotrit o b g e . : . . .
- the local needs, which are’grewing, of: the most important: urban areas;

T 4K encouragemeht of " industrial growbthy « = . taaniioa iiairie
- the increase in production and modernization of agricultural output; . . and
WJ?v-$ﬁhe*née&-¢o'glve=favourab1e conditions for the development of surface

tranSport facilitiles. 7 7 e T s s L e
Thié Bel-Alr thermal plant at Dekar (12:8 MW) is: expected to be, able 1o satxsfy

the 1ncrease in demands ‘for power until 1965-66. - [t .is expected thot, there W1ll be

an 80 per ‘cent increasé inm consumpiion in the S-vdan perlod.endlng11964 Most of

bhe 1ncreased reQu¢*emenrs will Ve required for setting-up industries. requlrlng
1arge amounts ‘of power inc1Ld1ng the phosphates installatien of . Taiba and.a
uextlie 1ndustry, ‘as well &5 for ‘the extonsion of cement-production,;; . -
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‘Mot 6f ‘the increased requirements are. 11ke1y to ocour 1n the reglon of Thiss,

In otder to improve the security of power supply. 1t would be uSeful to extend the

high voltage’&nter-connex1on network to the areas of Fatick, Kolack and B&mbex.
SOMALIA T ‘ L

T gubsfantial deposits of iron. ore have been conflrmed in the southern area of
the country and some prospecting for oil has of late been in progress. Transport
facilities are not plentiful and the demand for electric power seems for the present
likely t6 Continue' to be met by small scale scattered generating unlts‘regu1r1ng
relatively small guantities of fuel, which is costly to transporte, . | |

There appears to be no long-term plan so far for the development of consumptlon
requirements, A petroleum refinery is envisaged at Porti Sudan and other factorles,
includiﬂg a suger refinery, are planned. The rapidly growing demeod for electrlc
power?appears to be covered until 1564. There :are 1n all some nine proJects for
developing hydro power in conjunction with ;rrlgat1on, but appareotly,large-scale
develoﬁment”in this field is not.so far envisaged for the immedioﬁelﬁutureel;L 7
Large~scale projects of 100 MW or more appear 4o be possible. - ' _

In conjunction with deposits-of- copper ore, small quentities of uranlum haVe
been found in the region of Darfur end Babr-el-Chazal. 4 con81derab1e:amount of
electricity productlon appears to be possible from sugar cane apd cotton wastes.

" EANGANY TKA | | | |

Thore are some 250 million tons of coal reserves in the Sogthgrn H;ghlands but
at present no known reserves of 1liquid or gaseous fuels. . .

Low-cost energy is available from the hydro- -¢lectric project of Hale, near,
ggggg, which should be dvailable by 1964 to supply two main 1ndustr1a1 centres of
'jgggg and Dar-¢s-Salaam, - This scheme would give 21 MW and 95 mllllon kWh per year.
From 1967 ‘the rising demand in. these areas is ‘expected to absorb the capaolty of the
Panganl ‘Falld and of Hale, and a further cource of supply will have to be developed
Other schHemes Wwhich would be avoilable include the Moshi No. 2 proaect (13 5 MW),
siving 55 million kWh ‘per year: and a further hydro potential g1v1ng up to 8 MW,
or around 33 million kWh per year, would allow supplies to meet the 1ndustr1a1

requirements of Arushe and Moshi and to further irrigation.



E/CN.14/EP/3 Part I1
Annex V
page 9

In the more distant future a development of the Roufiji river could give 500 MW,
On the river Malsgarasi, at 160 km from da, a hydro—electric scheme may be
necessary to supply the exploitation of lead in the area.

In the industrial region south of Leke Victoria and the Southern Highlands where,
in addition to coal end iron, diamonds exist and cotton production and e paper
factory could be set up, the cost of energy is at present higher than elsewhere owing
to0 trensport charges.

UGANDA

Although it has been estimated that demand might increase at 10 per cent per
year, requiresments can be covered for a certain time by the output from the Owens Falls
plant, which in cese of necessity could be extended to 150 MW, There is &
possibility for the construction of & 180 M¥ scheme downstream from Qwen Falls and
other possibilities exist on the Vietoria, Nile and other rivers., The transport
system is well developed and low-cost energy is available within the country.

The present interconnected supply system serves the main towns in the areas
around Lake Victoria, the Nile, the Elgon and Mbarara regions, including the cities
of Kampala, Entebbe and the industrial centre of Jingjs. It is planned to extend
the transmission system in order to further electrification and to increase the total
market for power, Although at the moment there is a temporary excess of supply,
the power sold under a 50-year contract to the Kenya Power Company is the only export
at present. The neighbouring countries of Congo (Leopoldville), Rwanda, Burundi,
Tenganyiks and the Sudan are not so far supplied with energy from Uganda's hydro-

electric resources.
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ANﬁﬁx fi Bl i

- SHOR? SUMMARY OF ORGANIZATION OF ELECTRIC POWER . _ ‘
o SEQVLCES (SELECTED CDUNTRIES) IR Penoo A

R FECR S

ALGERIA

Electric power QLGSULCAS Lall under the Miqlstry for Industry and Energz, in

which there is a Department for nergy and Fuels.

The organ responsible for electricity supply is the EGA (Electrlclté et G&z

d'Algérie) with headquariers in Algiers.

e e e e e T L DU R -
A ARE B A R A SR ' ST e

The Régle d‘électrﬂc*vé et d’eau. whlch falls under the Mlnxstry of Puhllc Works,'

uuum‘uU*on aﬁu'a 1»'04 blect¢1clty in the three towns
e RN sy o sy oor ",.\,__;.:,

of Yaoundé, Nkongsanba and Maroup,‘all Wluh dlesel productlon.‘ All 1nvestments are -

ety P T TSR

made through the Gove*nmenu.

- Doy !

1

L'Energle éle0u que du C@me“oun (Enelcam), a prlvate Company, supplles eleotrlolty

LAl

to Edéa, Duuala, end the aluminwum planu of uLe Compagnle camerounalse de l'alumlnlum ;

ST I B .

{Alucem) through the hydro plant on the gggjﬂa and from dlesel plants. _ ' _
Other towns {except Ds czaug; which possesses ) vmall hydro plant) aréléuﬁpliea*ﬁ§

small diesel plants utilized for the most part Ly the appropriate munlClpal authorltles.

‘r\)

DAHOMEY . . . ,
:'.",. id - ln:‘- BT A AR o e

”he product:cn and dlsurlbatlon 01 elect 1c power for the reglons of Cotonou,' '
T ot pe

Porto*novo and Ouzdml are assured by the Comgggnle colonlale de dlstrlbution d‘énergle*.

électrique (CCDEE), a private Company operatl 7 under government concession,

ETHIOPTA . A
(a) Ethloplan Electric L;ght and Power “a% orlty, Addls Ababa 1s a government-owned
ETCURREITE AR S
'corporatlon cFeated bv Imper;al Charuer in 1956, The Authorlty 1s r95ponsible for

generating, troncmitiing end distributing electrical energy 1n Ethiopla. At 7”'"”f
present iis acuivity extends over most of the 1mportant prov1nc1&1 towns.'r' .
(b) SEDAO is the biggest P‘lvﬁt°1Ji0Wned ﬂnareholder s oompany, address Asmara, o

Ethiopiaj 1ts main aculvztf centres on As:ara and MassaWa. The Company gy e e
SRS NP P Sy FEe T v RN
responsible for the generatxon, transm1331on and distrlbutlon of electrical
L 2it red PR L‘ o AL . o

eNeTgy.
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(¢) There are a number of privately-—owned enterprises generating their own electricity
for industrial purposes.

In 1961 Ethiopian Electric nght and Pewer Authorlty produced 59% of the total,

24% was produced mainly by SEDAO in Eritrea and the remaining 17% was produced by

private; 1ndustr;a1 enterprlses. : . . ;
(d) The Awash Valley Authorlty is r93pon51ble for multlupurpose development of the

Awash river basin, . .. .,

WR (Egypt)

The Ministry of Public VWorks is responsible for eleotric power development. There

is alsgo en.Electricity Commission .for the UAR,

This (Commission has set up.e Technical Bureau fon the Study and Execut;cn of UAR

Electrification Projects, with headquarters in Cairo. . This body undertakes plannlng,

design and implementation of Egypt's interconnected power system. o ;
. #smother :separate body is.the Hydro—electrlc Administration, wﬁlch is in charge
of the. exxstlng Aswan hydro-eleatrlc plant and other hydro schemes. " _ ‘
The largest organlzatlon for electrlc power production, which is a government P

enterpxlse§=1s the Cairo Electricity and Gag Admlnlstratlon.

FRENCH SOMALTILAND
Responsible Ministry: Ministry of Public Works, Service des Mines,

Company respon31b1e for production,, transport and distribution is Electrlclté de

Dulbcutl, the publlg,supply undertak;ng respon31ble for production and. dlstrlbutlon in T
Djibouti and Art@.;,

GLBON  (Libreville)
Ministry,responsible: ;Minisgtry of Public Works.

. Company. responsible for produetion, transport and distributiont Compagnie Centrale

de Distribution d'Epergie. Electrique,... .. -
{Port Gentile & Lambaréné):

Competent ministerial departmgnt- Ministry of Public Works — Control for

distribution of electrie energy..

Companies; responsible for production, transmlsslon end dlstrlbutlona

Société d'Energie de Port Gentil. Limited Company dealing with:

- production and distribution of electricity and weter ats

i
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Port Gentil

thlimharté;:né i SER T L R ESince 1962
Moanda ' ‘since 1963
Oydd it T il ginee 1963
- produéff&ﬂ ‘end digtribution of: electrloityaat:
Bitam . j5since 1963
Mouila gince 1963

Publie body responsible for certain special development projects for multi~purpose
water use: Société d'Energie de Port Gentil i.e. for thej T

~ hydro~electric plant at Klnguélé o
— development of Haut Ogooué :
~ development of the Nyanga,

GAMBIA
The gompetent Ministry iss: = . . . . : :
Ministry of Works and Services,: Electrlcity Department, Bathurst

Corporation responsible for production, transmission and d1str1but10n: NIL.

Public bodies responsible for multi-purpese river basin development projectst NIL. ; ..

P i s

GHANA  Fotiges g n - - - .
Electricity generation for publlc supply is carrled but by the Electrio1ty

Division, wﬁicg.&%rms a ﬁranch 'of the Ministry of Communications and Works,’ Separate’

geneoration ig carrled out by the mines to a con51derable extent, and by private uwsers

such as hospltals, oertaln factorles etc. on' & very small ‘scale, but there ‘are no -
details’ of the atiodhte genera.‘ted or the potential’ loa.d of these smaller pla.nts.
The' ElectrlclfY‘D1v1510n-1s responsible fbr'pro&uctlon, trensmission ‘and -

diatribution threughout Ghana and has its Head Office in Acera.

KENYA

The competent Minlstry and government department is the M1n1stry of Commerce ‘and

Industry, Nairobi.”

Corporatlons re5ponslble for productlon, transmission and distributioni
East Afrlcan Power Co, Ltd. (EAE), Kenya Pdwar Co, Ltd.

A EsdrTa Lo b g
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LIBERIL
Mogst of the electricity supply in Liberia is from organizations under government

control, the controlling authority being the Monrovie Power Authority, In addition,
privete genersting plants are operated by the Liberian Mining Company (Iron ¢»e mines)
and & hydro-electric plant is operated by the Piresione Rubber Co.

MADAGASCAR T
The responsible services are:

1. Ministére d'Etat Chargé de 1'Economie Nationale.

2. Direction des Mines et de 1'Energie,

3. Service Autonome de l'Energie.

Companies for production, transport and distribution:

Socidté Electricité et Eaux de Madagascar (E.E,M.), Paris,.

La Société d'Energie de.Madagascar (S.E.M.),; Tananarive,.:

MALT .0~
Competent Ministry: (responsible for overall questions)

Ministére des Travaux Publics, des Télécommunicetions, des Mings, de I’thl___
et des Ressources Energétiques., S o

Corporatlon responsible for produotlon, transport and dlstrlbution th;qughput
the country: . . . - ) ) ) ] _
Energie du Mali, Société Natlonale d‘Econom1e Mlxte, under Concesulan.

Various special projects for the multi~purpose development of wate'u.purses, w;th
particular reference. ia electricity production, have been set up by tenhninqltm;gaions‘;
and by the local hydraulic services.

MOROCCO
Mlnlstry. M;n_stry pf Publlc Works .

s it e e

Companles cha*ged w1th  the productlon and transport of electrxc energy:

- Energie Electrique du Maroe (E,E.M.) (Paris) = . | N

Prinecipol companies responsible for ihe distrlbutlon of electrlc power and to whxeh :

1'Energie Electrique du Maroc sells a part of the energy produced:"

-~ 5.M.D. : Sociébé Marocaine de distribution — distributes electriecity in the
towns of Rabat, Sale and Meknes.
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- R4A.D. 1 Régie Autonome de distribution
EE b gégle Tinicipale -de Oasablonea - distribution-in all parts of
:Cagablanca..

i e T e

~:8,E, ; Société d'électrlelté de Kénitra

L1m1ted Gompany dharged With dlstrlbution 1n +the sector of Kénitra.

- Compagple EEST d‘électr1c1té D Limited Company charged with distribution in’the
sectors of FES and SEFROU.

- Socidté d'électricité d'El Jedida ~ Limited French Company charged with
d1str1but10n for. the village of E} Jadlda.l

- Soclété d'électrlc;té de Safl - L1m1ted French Gompany for dlstrlbutzon 1n .
Tho villags of SAFL.

- E.E.,B.M.t Electric enterprise in the region of Marrakech
Limited Moroccan Company charged with the dlstrxbutlon
in the surrounding area of Marrakech,

~ E.E.Z,M.s Electric: enterprise, of Zénatas Mohemmédie == -
Limited Morocesn Compeny charged w1th*d1str1but1on 1n the-
sectors of Zénatas end Mohammédia.

é’SfC;E*+‘l ‘Société €hérifisnné d*Energie”L;gi;;‘;;ij;ﬁ;{=ITW“'
P lelted ¥oroccan Compeany. . .., ... .

- I.;gh._ggle des Explo;tatlons Ipdustrlelles ;

The 159t two Organlz&tlons prov1de more pnrtlcularly for the small centres_of_; 7
the interior. S

The organization dealing particularly with hydroulies is 1'Office National des
Irrvigations, .. ., ... s e

e b N Lo PR A O B . [

NIGERIA

The informetion for Nigeria is that supplied by the Electricity Corporation of
Nigeria, which began operation in 1951 following Government legislation in 1950, The
information given by the Corporation falls under publie supply., . The Corporation's year

begins on 1 Apr;l and endsron 31 March of the fnllow;ng ealend&r year.
"y | e i : 7.; ;"ij-'li'!' T [ o ',' . ] . i-"»j"j"‘.’:r' A
REUNION
Competent,Mhnlstry.r‘ﬁ‘”

Ministire frangais de 1'Industrie At
Dxreotxon de l‘électrlclté R

Companles respons1ble for productlon, transmi531on and dlstrlbutlon of

electricity are:
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Société Anonyme d'Emergie Electrigue of Réunlﬁn a%~St Denls, whzch has autherity”

for the public supply of electricity throughout the island and “for ¥ha. publie
dlSuxlbLtlon of electrlc energy in 211 communes except thet of St, Denis. cAt 51, . Denis

the publlc supply dlstrlbutlon is undertaken by the pr1vate Company Bourbon-Lumlére.

RS B TR

SENEGLL L L s

The "Conpagnle des Baux eb Electricité de 1'Ouest Lifricain’- (Private Company

founded in 1950)dsresponsible for the productioniand dlstrlbutlon of electrlc energy

in the western region of Senegal e S

PR . .. .
LN S DRTREE S

Thers is & JlnlSuLJ of I;x;gaulbn -and Hydro-electrlc Power: whxch has Lts
5 I SRR : o R

headguorters in the Gezirn' reglon.

The Central Electricity and Water Adm1nlstrat10n, in Khartoum, is the respon81ble

boldy and supplies electricity in the Khartoum area. and as'far south as: Sennar. ThlS
body was set wp in 1959 to replace the Sudan; Light: and Power Ltd.,.and the WadMedani
L g-‘b & Power Coinbtdil o ik g BN AU N SR I " Lo

TANGLNYIKA -

The “Tangany ka Blecurlc Supply Co. Ltd." (TANESGO), a private Compeny, is solely -

authorized by the government for the produetion, distribution and sale of electrie

enargy.,

TOGD 0o T it Dt e
The.responsgible: Ministries aves - :: 7. .~ + - ¢ - P e B T I RENTI T

The Ministry of Public Works, Mines, Transpért, Posts ahd Telecommunications, - = °

Companies responsible for production, transmission and distribution of slectric
energy aret kit

- Unicp Electrique d'Qutre-mer (UNELCO), which covers production and:distribution: .

in the urban areas o? Lomé and Anécho,

- Energie Electvque du Togo, e Company for the productlon and’ transm1531on of energy

at Kpimé. . S e LR A S
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FEDERATTON OF REODESTA & NYASALAND: (H. Rhodesia, Nyasaland and S, Rhodesia)

The Elecfficifynﬁct, 1956, as aomended, provides the legal framework of the
electricity supply indusﬁfy in the Federation and is sdministered by the Federal
Ministiy‘df Power. -

Electricity:ﬁndertakings in the Federation comprise the following:

"(n) the Federal Power Board

(b) private undertakings

{e) licénsees,'ﬁﬁd

(d) 1local cuthorities.

‘."All unaertakings, except the Federal Power Board, private undertakings end local
authorities which supply electric power within the area under their jurisdiction only, -
require a licence to supply electricity.

The Federal Power Board is a statutory body established in terms of the Electricity
Lot, Tts first function was to consbruct the Kariba hydro-eleetric project in order
to supply power in bulk to other undertekings. The Board also has the dity of
investigdﬁing further facilities for buik supplies of power in the Federation., Power
is transmitted from Kariba over a 330 kV system to Lusaka, Kitwe (serving the
Northern Rhodesio Copperbelt and Ndola), Norton (serving the Salisbury ares), Sherwood
(serving thé area supplied by the Southern Rhodesia Electricity Supply Commission),
and to Bulawayo. The Act empowers the Board to interconnect its main transmission-
lines with the gemerating stations of any licensee or local authority. The Board
controls thejbutpﬁt of such stations and meets the cost of generating electricity at
these stations. - 4t pfesent the interconnected generating stotions are Salisbury,
Umniati, Bulawayo and Lusaka.

Private undertakings do not require to be licensed in terms of the Electricity ict,
thbugh'the'céﬂéenf of the Minister of Power must be obtained before power can be
supplied to other persons, They have to be constructed and maintained in accordance
with regiuiations and private undertakings must comply with any requirements of the
Minister for the purpose of facilitating co-ordination with existing or future under-
takings. Privéte undertakings may be divided inte two categories:

(2} on undertaking for the generation or supply of electrieity for use solely

:Or'mainly on the owner's premisés or for the purposes of his business, being

"o business other than a business for the supply of eleetricity;
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(b) an underhaking or underbekings for the gemeration or supply of. electrlclty
opexraved solely or mainly in the 1nterests of 2! group of assoclated !
compgnies, for the purposes of the businesses of these companles.

The Llechricivy uL% nlso provides for the est%bllshment of an Electricity Supply
Commission in each cf the three serritories of the Federatlon. The, functlons and
dubies of mlecirisity Cuppiy Commissions are to generate, acquire or supply electrlcltv
within thoir territories and in consultation with the Federal Power Board to .
investigate new ond additional freilities for the supply of electrieity and for the
co-ordinabion of existing underitekings. o i

The. Southern Rhodesia Flectrlclty Supply Commission owns power stations at Umnlatl;
Shobani, Gwende ond Umteli, ond o small diesel station o¥ Chipinga. It owns over . .
7,000 miles of trapsmission and distribution lines which supply power to o very large
arga‘iqqluding;most_of the smaller local puthorities in Southern Rhodegin. Larger
municipalities :such as Ford Viecborice, Gotooma, Gwelo, Que Que and Umtali purchase the .
whole of their electricity requirements in bulk from the Commission end corry out .
distribution within theizr »espective areas of supply.. The Commission also supplles a
larger number of mines, forms wnd domestic consumers.. . )

The Nyasalaond Eieciricity Supply Commission is the successor. of the Nyasaland
Government Department of Tiscimical Services. The Federcl Government provides the

c

el

pital reguizements for ihe Copmission's undertokings in the Southern Province and
L

«r
[=ts

o longwe,

; forn Johnston cnd w.iuad,

Ln Bleatricity Lwpply Commis sion was mot establlshed in Northern Rhodesia and .
there hns,.therelore, been no meed %o re-nllocate financiol responsibility between the
Tederal dnd Perritorial (overnments for development of electriecity distribution there,

e As atobed above o local authority does not require.n licence to supply electricity
within the area under its jurisdiction, ond no undertoking may supply electricity within
+he aren under the jurisdioticn of a local authority without its prior comsent,  If,
however, a local subhoridy cupplies electricity outside the nrea of its jurisdietion it -
does require o licence. The Texritorial Governments of Northern and Southern Rhodesiz
are responsible for moking capital available to local authorltles 40 meet their

requirements for electricity development. ; {

The Elecirieity het provides for the establishment of an Electricity Counecil in
each territory. The Functions of these Councils are to edvise the Minister of Power
on matters relating o “he issue and amendment of licences and on tariffs to be

charged by licensees
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TUNISIA
(a) Le Secrétariet d'Etat au Plan et aux Finances is responsible for eleetric

power and controls its produetion and distribution.
Production and digtribution for the whole of Tunisia is undertaken by the
Sociéte Tunisienne de 1'Electricité et du Gaz, with headquarters at Tunis,

(b) This is a national organization set up by the State and is exclusively

responsible for the development of electric energy in Tumisis,
(¢) Le Becréteriat d'Etat & 1'Agriculture is responsible for development of

water-courses for purposes of irrigation., It is responsible for barrage

construction and additionally, in cases where it is economic, for associated

electric power installstions.

UGANDA ,
The public organ responsible for the production and distribution of eleetricity

is the "Uganda Electzicity Board" (UEB) which is situated in Kampela.
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ANNEX VIT

SUMMARY- OF ANNUAT, CAPITAL INVESTMENT FOR ELECTRIC POWER
- SUPPLY BETWEEN 1955 AND 1961. (SELECTED COUNTRIES)

ETHTOPIA

The total figures below exclude expenditures of self-producers. The
expenditures — for the Ethiopian Electric Light & Power Authorify - aré in .
Ethiopian dollars::

31 538 000 for 1958
5 1,408, 000 1959
335,939,000 " 1960
# 2,106,000 oom 1961

GABON

Refers to. the system of Port Gentil-Lambaréné.

Investmegj'for thermal plants amounted to 92 million Frs. This figure refers

to plant investment only through the Société d'Energie de Port-Gentils

GHANA

Innludlng the Tema developmenv pvoaent average oapital expendlture per year
between 1955 and 1961 was £ 732,000, This figure represents the amounts available
from development funds, annual votes and novers thermal power rlants, tranamission

and distribution.

KENYA

The flxed assets and annual investment for The East African Power and Lig_tlng

Company Lzmlted and The Kewnya Power Company lelted, from 1955—1961, are set out in
Tables 1 and 2. .

MALAGASY REP. R _
The annual investment between 1950 and 1960'of the various electrioc éoﬁer'

undertaklngs was as follows:

o Millions of

_ _ . Companies .= Francs CFi
Eleotrioitd et Baux de Madagascar 2,457
Société d'Bnergie de Madagascar 1,889
Electricité de la France Australe 80
Qtbers _ 26

TOTAL: 4,454

——
e e——
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Table l.
The BEast African Power and Lighting Company Limited
Year Thermal Hydro Transmission Distribution Total
Plant Plant Lines Lines
1955 Opening . ) _ o .
Balannes 2,475,674 2,768,425 391,820 2,840,622 8,476,541
Additions/ | | |
Deletions 741,503 ~2,641,288 303,131 - 440,978 2,037,632
3,217,177 127,137 694,951 2,399,644 6,438,903
1956 Additions/
Deletions 789,316 1,819 2,659 378,106 1,166,502
4,006,493 128,956 692,292 25,777,750 7,605,491
1957 Additions 88,498 1,148 - 34,017 37,702 495,365
- 4,094;991 . 130,104 726,309 3,149,452 8,100,856
1958 Additions/
Deletions - 182,049 Nil 69,190 422,097 309,238
1 3,012,942 130,104 795,499 3,571,549 8,410,094
1959 Additions/ '
" Deletions — 254,290 98 380,474 179,736 -306,018
3,658,652 130,202 1,175,973 3,751,285 8,716,112
1960 Additions/
Deletions 166,274 112,041 673,898 - 350,933 601,280
3,824,026 242,243 . 1,849,871 . 3,400,352 . 19,317,392
1961 Additions 468,386 942 135,663 211,956 816,947
(losing £4,293,312 234,135 1,005,524 3,612,308

Balanoe:

10,134,339
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Table 2.
The ‘Kenya .Power Company ILimited
Year b “3'r‘gxdro . Main

w iEe . . Trensmission
1955 Assets Acquired and Additions 2,800,216

“Total.

697,220 3,497,436

1956 Additions/Deletions - 22,557 772,068,418 2,045,861
L - 2,777,659 2,765,638 - 5,543,297 -
1957 Additions/Deletions T2 11,691 ¢ 1,167,814 1,156,123
24765,968 3,933,452 6,699, 42N
1958 Additions/Deletions - 9,605 4,609 - 4,996
2,756,363 3,938,061 6,694,428
1959 Additions/Deletions 7,587 - 5,201 2,386

3,932,860 " 6,696,810

2,765,950
S T 25248

1960 Additions/neletiaﬁs‘”'f 687 ' 254;561

6,952,058
7,655

4,187,421

2,764,637
o 5,784 -

1961 Additions/Deletions - 871 -

N

. .Closing Balances: £2,763,766 -

MALT | - | B _
Gross annual investment for electric power over the period 1955-1961"ﬁé§”rwk
as followa: ot e

Thermal plants 35 million Frs. Mal.

Hydro plants -
Transmission -
15 million Frs. Mal.

Distribution

MOROCCO
The total annual investment (gross) has been:
111 million dirbams.
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NIGERIA ik
Average annual capital expen&itﬂre (1956 —.1961) Wwass
Plants (thermal, & hydro) , . £1,034 million. _
Transmission & ﬁlé£r1butlon.  £0,931 million. s

FEDERATION OFLBHODESIA &ANYASALAND N

The gross expendlture ‘for the perlod 1953—1961 in the eleotricity supply
industry (generation, transnissidn ‘and distribution) was approxlmately £133 OOO 000
(Rhodesian). = T oo .

REUNION - | v
Over thgfééiigdji§55:§§gi;iﬁ¥;é¥ﬁéﬁts=fqr“public supply production and

a4 stribution -of, eleotrici ty-have been:
Diesel plantet . . . _ 59 million Frs. CFA g
Hydro-eleotric: plantst ™« .- :,;,102f£illion Fre. CFA
Transmission lines (at'63%kV): = 115 million Frs. CFA
DiStriggiion‘ﬂétwérktf”Mij*mwvm—w«‘M405umillion Frs. CFA

0G0 _;;: - e LT - st
Annualrgroégﬁiﬁvestment over the perlod wass
Diosel pLAnbSt o o e e ,Yif 220 million Fre. CFA (1955-1961)
Hydro-electric plants: "7 310 million Fres CFA (Kpimé)
Tranemission: . 170 million Frs. CFA (1955-1961)
Distributions C Y {34 nillion Frs. OFAT Dt el

d .
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. QIFCIFTCATTONS GF “TES. ELAITS. IN °FTF”TWH COU}FRIES ‘

e .....L, [P S R i b Capaeity and . Ye&r‘ of . Maximum
s Cou?zrz ;?dt?ime of mmber of . entry invo load
- 1 z 3 4 T
wngeascar 0
Arsenal Didgo~Sourez . 2,400 K7L . 3,200
Sociétd Rocheforteise . . | 4€5 LKVA oo 855
Bociété Sacrlere MahaVavy
. Ambllobe : - - 8,1‘68 kVA ') 10 954
CyASWN,Bey Noggi=Be™ ~ ~ —. 0 25702 KVA s " 1; 660
Cimenterie d'Amboanio 2,500 kVA .o 2,):
Société Filature Tissage . L
Madagalcar 21,160 kVA - 1,613
Buererie Marseillaise Madagascar 4,440 kVA 00 3,491
Sucrerie Cbte Est Maromary . 650 VA oo 835
Usine Sarpa, Tuléar T40 &VA . 850
De Heaulme & Beranty - L1,290 XV4 ey €00
Domeine Pechpeyron Bevala
Amboagary 1,162 kV4 ‘e 613
MALT
Bamak o (3 x 1,000 kva 1953 5,260 |
: B {2 = 2,500 K74 S
Sééou“'”"‘ {2 x 475 kvA 1929 450 " b
‘L% 5T5 V4
Kayes 2z 350 KVA 195 300
Gao {2 = 30 kVi 1953 160
(1 = 1533 KVA
* (1 x 220 kVa
REUNTON
»
E.E.R. St. Denis (1 x 1,000 k¥ 1951 1,990
(1 x 600 kW
(1 = 300 xw
E.E.R. Le Port (2 x 255 k¥ 1951 1,710
(1 x 2,200 ky
E.E.R. St» Pierre (1 x 600 kW 1951 1.030
(2 x 300 kW
(1 x 130 kW

(a)

Figures in column 4 refer to preduction {(lkWh)
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Country and name of Capacity and Year ?f Maximum
. insbtalletbion number of ~entry inte load
SR units service (kW)
1 2 3 4
TOGO
(2 x 80 kW 1936
( 450 k¥ 1951 are
Lomé (550 kv 1958 1?;9
(425 kW | 1960
(" 550 kW 1961 1962
Kpimé 4 x 1,500 kW 1961 -
CAMERCGON .
Ia oundé - 440 kW . .t
Ncongsamba 900 k%W 1962 .o
Mazroua ' 460 kW .o -
Bassa ) 2;600 kW ' ve
Garoua - 428 kW . .
GHANA
Tema (not including mining
¢ ompanies) 35.2 MW .e ..
. J\ccra 13 0 MW & o ()
Takoradi 7.2 M% "o R}
Kumasi 6-8 MW os e
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Map 2
Location of some Main Mineral Resources of Economic Interest in Africa

120

By 1
s
E
ﬁ.m
# 2
-3
w
.ﬁa\,...-.._&
qaif AR
.Vﬂm_-n.
2 .
hu 2
w v -
[ ¥ 2 2 1 5 F s
R e, 28 Bs53so. %
=g S P 3 s s b8 EE o8 S
E: Cl%DZ%MﬂTSCAML%m
! aneeoo_a,.vv+a-an_
i
. ] »




Map 3

Basic Distribution of Hydro-electric Resources and Fuel Reserves in Africa
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Map 4
Distribution of Gross Electricity Consumption in Africa

relative to poputatior—1961
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Map 6
Lines and Etectric Power Plants in Africa
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