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PART II

ELECTRIC POWER SUPPU IN AFRICA - THE PRESENT SITUATION AMD ITS RECENT DEVEUJPMENT

CHAPTER IV

CONSUMPTION OF ELECTRIC ENERGY

A. Introduction

,1. The preceding Chapters have touched on various influences which affect the develop

ment of electricity consumption in different countries of Africa. On the one hand

■economic.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 gradually rising purchasing power per family

unit, means that there is a demand for more light and power in the average home. Rising

population and a growing number of family units also means that the number of potential

household consumers is, increasing. At the same time public lighting; public services

such as water supply, hospitals and transport systems; and commerce, administration

and other special requirements of urban life - all will tend to expand as the economy

grows. ; ; : ; .

2. Today a growing supply of electricity is everywhere recognized as: essential if

, such a development is to proceed. In African countries, as has already been shown in

Chapter I, the levels of national income per head and of Mi consumed per inhabitant do

in fact tend to go hand in hand. Nevertheless, when conditions in many different

countries, of the world are compared, the actual rate at which electricity demand can

rise is seen to bear some relation to the level of existing consumption. Particularly

during the early stages, this is largely because "... prosperity awaits power and 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 economic growth

already exists. Low densities of.population, long distances between centres, a lack

of diversified natural.resources and a shortage of easily exploitable energy reserves -

: these and several other limiting factors may all militate against consumption growth.

3. In Africa it is in fact often difficult, to separate the aspect of consumption from

that of production and distribution. Nevertheless, because electric power cannot

readily be stored, it is finally the demands of consumers which determine the 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 characteristics

of power production and transmission. .
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13, Characteristics of Electricity Consumption

(a) General tendencies ■ .:

4, For Africa as a whole the trend of consumption over the last twenty-five years has

broadly resembled the world trend? though in some recent years the actual rate of

growth has been a little higher. The main details can be seen from a study of Table

27, which covers the evolution of consumption since 1938O Africa's iotal electric

power requirements are currently growing at a rate which implies a doubling of consump

tion in 8-9 years. Average use per inhabitant is now a little below the world level

as it existed in 1938.

5. These average figures conceal the very great dispersion between different African

countries. In fact, as can be seen from Table 28, the actual volume of production

Varies from country to country in a ratio of 2/Uu xo uut;, lue'Iaulo presents data

covering total gross and net consumption in 1961, For certain countries these remain

provisional, notably as concerns some indices of development since 1955 and' 1960

respectively.. .

.6. . Pursuing the analysis, it is necessary to gain some idea of the average use in

different countries in terms of k¥h consumed per inhabitant. This is shown in Table 29.

The different territories are arranged in increasing order of gross consumption per head

in 1961. At the same time average annual percentage rates of consumption growth for

the five-year period 1956-1961 (and also for the decade 1948-1958) have been calculated

for comparative purposes. Reference should also be made to Map 4, which shows

consumption in the different territories by circles proportionate in area to kWh per

inhabitant. The more densely populated areas are also delineated on the Map, as are

all towns with populations above 100,000.

7. Consumption per head in 1961 varied in the different countries within the range of

750 to one. Many of those with (for Africa) relatively high population densities, as

in parts of West and East Africa, are still characterized by low specific consumption.

The countries of North Africa fall broadly within the middle range, whilethe southern

part of the Continent includes adjoining regions of very high and very low average use.

In various territories of the interior consumption per inhabitant tends to be very low.

8. Because, average, consumption per head for Africa as a Vhole is greatly influenced

by the highest levels reached it does not reflect the general situation very closely.

The median value for the different countries is some 35 kWh/head only, while the upper
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quartile value is only 90 fcWh and the lower quartOe as low as =10 kWh per inhabitant

For countries using 20 Hh^ head orunder, the av^age tate of increase in consumptxon

between I956and 1961 wasl4.5 per cent. Between 20 and 40 kWh/Wthe corresponding

average growth rate was'l3.8 per cent, while for countries using over 80. kWh per

inhabitant the mean rate of increase fell to 6.2 per cent.

9. The figures may be set out as follows:

Range of Average annual , ,.

. consumption/head . :.. «™!*h "*!. : .^
injL%l U956-1961),._

Under 20 14.5 per cent

20-39 13-8 „ „
40-79 ;., , 8-8 ,, ■...
80 and over °*^

X0 There is thus in Africa a tendency - though with .any exceptions - for Chsumption :.

per head and average rates of consumption increase to be inversely correlated - a fact

that may be noted in some high-consumption regions of Europe but whi.h cannot be , . ■
explained by, the same factors under conditions ! obtaining in Africa! "

(b) Some characteristic examples

11." "C1pser study of 'consumption in different parts of Africa bringS out th, existence

of some characteristic types of development. Entirely different conditions and^rate,

of increase may also exist within the areas of separate maih supply syst.as xn he sa^e , ,

territory. Frequently up to 90 per cent of total consumption may be concentrated .round •

one main town. Natural energy'reserves and relative econondc prospects due to non-

energy natural resources of economic interest are involved in the assessment. .Th.-^ .

appli., to population density, rate of population growth and average income per-head. „

In part, limited production possibilities hold back consumption in some areas. . :

Differences in methods used by undertakings to assess consumption prospects may.help to.

explain some of the departures from normal trends. ! . .J+ ' '

12 To' analyze electric power consumption in the setting of the various economic, deter-

milant, which influence it >n different areas the reader is referred in the first , ^ ,

instance to data presented in'the Tables included in Part I of the *™^^^ '
example, in r.spect of population density and growth, natural resources,, «,n rgy .,.

use etc. ' .Here attention will simply be drawn to some characteristxc type: of growth. ,;

which, from, the data available, appear to.exist in certain groups of terntorxes.
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13. Reference to Table 29 (columns 2 and 3) shows that, owing to differences in growth

of consumption and population respectively, the number of fcWh consumed per inhabitant .

has risen at very different rates between 1956 -and 1961. Moreover, in some countries

figures are greatly inflated in the latter year (though not always in the former).by

heavy industrial consumption which may suffice to transform a 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 in various ways i.e. according not only to kWh

used per head but in respect of exploitable energy reserves, energy-intensive natural

resource potential etc. In practice one- may for various reasons distinguish terri

tories possessing characteristically low .rates of consumption growth; those showing

higher rates which have of late been tending to decline; others again where consumption

is accelerating or seems likely to[accelerate; and yet a further group where high but

fairly constant growth rates seem to prevail.;

15. Examples of the first group (aroundO - 7.per.cent per year) include Dahomey,

Somalia, Madagascar, Ghana, Tunisia and Morocco (5-86 Ktfh per head respectively) where

the highest characteristic growth; rate appears to be around 7 per cent. It would appear,

rather surprisingly, that there is: no particularly close correlation between low growth

rates and low population density.- :

16. At the other extreme a number qf territories show more or less constant growth

rates maintained at a high level (9 - 20 per cent annually). Most of the countries of

North Africa, with medium consumption per head.(51 - 140 kWh) fall in this group, i.e.

Algeria, Egypt, French Somaliland and Libya. The same group includes Senegal, Reunion

and the Sudan(l5 - 17 per cent:annually) of which only:the last has a lower consumption

(6 kWh/inhabitant). ■■-,...■■ ..;...,

17. Between these extremes a certain number-ofrcountries, including Ethiopia, Nigeria

and Togo (6 - 17 kWh/head in 1961) appear to.be; characterized by an actual or potential

acceleration of electric power' demand towards high rates of. increase. This seems to be

due as much to general expansion as: to special .industrial requirements• On the other

hand a; further group has shown some tendency for the annual increase in consumption to

slow down, though in? some ;cases this probably heralds a re-acceleration when incipient

or impending economic growth con come fully into play. This situation appears to

characterize the Cameroon Republic, Liberia, Mali, Tanganyika and Uganda - territories

among others, which possess hydro-electric resources and a sizeable industrial potential

based on mineral reserves, but where present consumption varies between 4 and over 200

kTJh/head.
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18. As an example of a territory where quite different trends exist in separate regional

power supply areas, Gabon, with its divergent trends in the Libreville and Port Gentil -

Lambarene regions, may be cited. In the one, possessing a maximum load of 1.6 Mff and a

30 per cent growth rate for consumption, there is promise of an expanding network and

studies in progress for paper pulp and cellulose industries. In the other the maximum

load is at present 2.3 M and there are projects for a petrol refinery, a cement works

and other new industries. The forecast growth in consumption is here put at 7 per cent

annually, Gabon as a whole falls within the area of medium consumption (48 kWh per

inhabitant, and possesses a slackening annual growth rate of 18-20 per cent.

(c) The separate sectors of consumption

19. Examination of the breakdown of electricity use in Africa throws some further light

on consumption characteristics. Available information relative to 1961 has beer-

analyzed in Table 30 in terms of the three main consumption categories - industrial?

domestic and other low-voltage consumption; and use for transport purposes,

respectively.

20. In Africa there is a general tendency for industry to account for a smaller

percentage of total net consumption than in many other areas, where 70 per cent would

be regarded as a normal contribution.. Only six countries in Table 30 approach this

level and in eight industry's role is nearer 30 per cent. Information on transport

consumption is scanty. In Europe around 5 per cent of total requirements are commonly

used in this way. In the three African countries for which information is available

and for which significant consumption exists - the Malagasy Republic, Morocco and

Tunisia, - transport uses between 3.5 and 7.5 per cent - a normal figure.

21. The balance of total requirements is taken by the low-voltage sector, which

includes public lighting, public services and administration - including hospitals,

water supply, etc, - commercial requirements, agriculture and, of course, consumption

by households. In Africa this sector is often predominant, particularly in countries

where total consumption is low, because various essential public services such as water

pumping take a prominent role? while small-scale handicraft consumption, which is

classified within the same group, is also of some potential importance. It is only

after large-scale industries have taken a firm hold that industrial demand can be

expected to predominate, .

22. Comparison between. Tables 29 and 30 confirms the existence of this situation in

Africa. It is in the countries with above-average consumption per head where the

relative contribution of industry is high. It is also in some of these where declining

rates of increase have tended to occur.
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23. These three main consumption sectors will next be discussed separately.

24. (i) Industry: Mining for copper, iron and tin ores, gold and various other

important minerals, including coal, already plays a large part in African output, though

commonly it does not predominate in the total national product of the countries concerned.

Smelters and mineral processing are becoming increasingly important and usually require

large quantities of low-cost power. The products of cement works, textile factories

and paper works are three key requirements for economic advancement and all require

relatively important quantities of electricity in their manufacture, as also do those of

petroleum refineries. Sugar processing is already important locally. A number of

African countries, particularly those such as Liberia which possess important iron ore

reserves, are at present interested in setting up domestic iron and steel industries.

Apart from countries where metallurgical coke is already available, such q.g ths

Federation of Rhodesia and Nyasaland. Algeria, Cameroon, Ghana, Guinea, Liberia,

Morocco, Nigeria, Tanganyika, and the UAR (Egypt) are among interested countries in this

field. Conditions in respect of location and raw materials are in principle favourable

in some countries where consumption is at present comparatively low for introducing what

would in fact be a major energy-consuming industry.

25. Some specific consumption figures for various energy-intensive products, certain of

which could be but are not at present of importance in Africa, were given in Part I,

Chapter I, The possibilities and trends of primary aluminium production will be dis

cussed in Part III. The electrolytic plant established in 1957 at Edea in the

Cameroon (52,200 tons production in 1962) already accounts for 90 per cent of total

electricity consumption in that country. Bauxite extraction potential is also great

in Guinea, among other countries, and this source of power demand seems certain to loom

larger in the near future. Apart from the ancillary demands that they in turn create,

the immediate importance of these various industrial requirements for power is that

additionally they often furnish electric power for public supply in areas where

generation is lacking as well as making possible improved water supply and other

essential amenities.

26O Information on the detailed breakdown of industrial electric power consumption is

at present scanty for many parts of Africa, Table 31 shows the development in r^Q

main sectors between 1955 and I960 for two contrasted countries - the Malagasy Republic

and Tunisia. The data shows fairly typically the relative importance of various special

and general categories of demand pertaining to countries with differing industrial

structure.
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27 (ii) Transport; There are in Africa, no fewer than fourteen land-bound or inland

states - more ttar in the rest of the world together - which in all comprise nearly one

ouarfer'-bf the continent's total land area and over 14 per cent of, its population. Map

shows the distances of these from the-coast. For this reason, and because of the great

distances in many cases between consuming centres and point, of production, the develop

ment of low-cost means of surface transport and adequate transport capacity for economic

development is a matter of primary importance in many areas. A number of inland states,

such as the Central African Republic, Chad, Niger and Mali, have no ; rail services. In

other cases, as with the states of the federation of Rhodesia and Nyasaland, most

Outgoing freight must travel over considerable distances, in this partxcular case

through running'rights, across Mozambique to.the ports of Beira or Lauren*. Maroues

Between 25 and: 30 per cent of Rhodesian coal supplies are used by rail services. At the

same time ad-onat. means of - large-scale and low-cost; transport are essential to the

further development of electric power production itself, not only to assist the transfer

of fuel but also to make possible the easier, moving of large items of power-generating

equipment. - ' • ■ •/ !:i ■ ■ .■■'■'■.. <■■■. ..■:■*.,

28- In various parts of -the world diesel traction is introduced as a precursor of

^ctrification, Diesel locomotives are currently being, supplied for use in Nyasaland

and elsewhere in Africa where conditions would already make for improved worim* with

them. Verification of railways has been strongly Justified in various countries

outride Africa for a number of reasons .when. the. density of traffickers sufficient

Electric tractioniis efficient in dealing,with severe gradients; it avoids the need for

co.r where this .i.,nof easily available and where hydro power, is present; and, finally

if is ideal for flexible and rapid transport where dens, traffic^ is involved since it

■ cah increase lin, capacity by greater speed and the avoidance of halts for water, etc

je.pite the he^vy initial, capital expenditure, there is also an economic incentxve due

to low** costs when *fae density .of. traff ic.exceeds a necessary minimum, particularly ^

it has been found in some.areas, where higher specifications are possible - i.e. 25 .,

; aC single-iphase as^against 15QO-3qOO V DC. . , ..;■., .-..,.

,9 ^ outline purvey -of railway,traok and freight carried in Africa .is presented xn

T.ble 32 It can.be seen :thSt *he amount.Qf electrification at present is limited

*CBpt in^N. Africa, particularly in Morocco,, ..where, 35 per cent of the track xs

Mlctrified with overhead lines at 3000 Y DC ; . . and in S, Africa. (16 per cent with

sinilar specifications). Despite the comparatively limited freight traffic in the
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Conga (Leopoldville), some 10 per cent of track there has electric; traction with overhead

lines at 25 kV AC. Over Africa as a whole only some 7.3 per cent of track is so far

electrified, although freight traffic in parts of East Africa (particularly Kenya),

Nigeria, Angola and the Sudan might be approaching the point where electrification would

perhaps be feasible. In Africa it seems likely that this form of surface transport

would be particularly economic in view of the conditions to be satisfied and the presence

of abundant hydro power. .■■;■■ ■ ■:-..

30. (iii) Household and other low-voltage consumption; Despite the vast potential

market for household use of electricity^ the subject is difficult to appraise realistic

ally in terms of population 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 characteristics of actual and potential

domestic consumers remains a major' and costly source of difficulty in Europe it is

enormously more complicated still in most African countries. > ■.■•:■

31. Cash incomes per head of population commonly remain for the mass of the population

too low at present to support any home use of electricity which, relatively speaking, is

still costly. In Uganda, to take one not untypical example, average annual cash income

per head, even in the more densely populated areas of the country, varies from about £8

to £19. The average cost per kWh to the consumer there - though relatively very

favourable for Africa - is about 1.7 pence. Under these conditions, and with wage .

rates in some countries remaining stable for many years despite changes in the cost of

living, it is not surprising that the number of' consumers of electricity, through rising,

rcr aiiis very low. In Guinea, for example, where consumers have increa&ed very rapidly

,.-aice. 1951, there were still, in the donakry area, only some 7,720 by 1958 in a total

population .of around three million, as against 1,235 in 1951. After 15 years operation

and promotional activity by the Electricity Board of Uganda, the number of .consumers

still amounts to some 34,000 in a population of 7 million. Assisted wiring schemes arid

lir.re purchase have been used to encourage consumption. Unit installations have^been

sullied (l amp. and 5 amp.) at a constant charge to avoid metering and wiring, despite

tlio possibilities of abuse. The charge made under this arrangementsis 8/5Q shillings

per month for the one amp. unit and 20 shillings for the five amp. unit, . . . ..

3_, Provision for consumption in rural areas for agricultural and household purposes

r.ises problems in all countries unless" very large consumption per farm is possible.
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Figurea 1 and 2 show the recent development and relative importance of consumption by

various fconsumer-groups in S<»thern: Rhodesia, the;second illustrating the relationship

between growth of farming, consumers, and, *hep requirements.^. .

33. Rates of growth in the. number of family units are normally more significant than

' data for popuiatiod growtfcas indicators. ,of domestic demand.for electricity provxded

they reflect the demand ..fox housing units, . M ■*»*. however, there appears to be great

•variability in African count*ies,in:the. rates at which new residential building^ ^

construction i, proceeding., ,1**0* this.ptob.bly reflects short-term fluctuations x»

the economic situation, action discussed in Chapter I, while variations m

statistical data also contribute to ^.uncertainty surrounding this subject. However,

Table 33, *hi,h son* up the data available in terms of building authorizations or unxts

constructed between 1956 and 1961, shows very great variation from one territory to

another,^ as can be seen from-the indices for.activity in 1961 relative to that xn 1956

as base. Particutorly in parts,of North :and.Kest Africa and for some areas of very low

population density, it would seem that the potential market for domestic electrxcxty

retirements is increasingly rapidly. It appears that it might be useful xf more

attention were given .than: is at present the case to trying to assess characterises of

household and other forms of.low-voltage demand - actual and potential alike - for very

simple levels^ consumption, and equipment^ t^at ways could: be sought to raise the use

of electricity f*om ML sources in,the more populous areas .as quickly as possible.

34 Percentages of population. Served or. connected in some main towns and urban areas

of Africa appear not to differ too. widely fronv those elsewhere, to judge from some

scattered data -brought together in^ble 34 - to which information relating to a non-

African country - France- has been added for ^comparison. It is outside the prxncxpal

• towns that the problem.^economic distribution or isolated generation has everywhere^

to be solved- One-mean* of reducing the difficulty while awaiting fuller development

' of an Expanding area of-*fActive demand is that of using small mobile dxesel

generators,^ a subject that; is discussed further, in^the next Chapter. ;

C The Cost of EIeb-fori&ity: tt> ffche Consumer.: ; ; ....:,

• 3i. In nearly all African countries the cost per Hh to the consumer is high. In
general this ,eflectS^of. «**»,«*-^equate .scale.of production, insufficient overall

density of consumption ^1^ W Actors, ,.It also reflects very high fuel cost, and ■

very high dosts ^Maintenance and operation, Generating plant are frequently oId and

there U insufficient capital and demand alike to justify introducing new hi8h-,ff.c.ency^

equipment.
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36. This, however, is only a generalized picture. .Reference to Table 35, which

attempts a comparison {expressed.for convenience.in mills, or,tenths of a U.S. cent, per

kWh) between the average revenue received per kWh sold in a selection of 18 widely-

distributed territories,; shows how wi^e is the range of cost of the average kffh.io the

consumer. With one exception the ratio between the highest and lowest specific costs

included is as 1 : 7, with a rough median at a little below 50 mills (4.3 pence):per kfh.

Where supply systems are large and interconnected, with a substantial and well- .^

diversified demand which can be satisfied from large-scale hydroelectric production .....

(Federation of Rhodesia and Nyasaland and Uganda) charges are comparatively moderate.

In other cases where costs may reach up to 100 mills (S.5 pence) per kWh or more,

consumption can average as low as 4-7 kWh/head (Mali and Togo) and diesel fuel charges

may be very high,,; ; ,

37. Average revenues per kWh shown in Table 35 approximate to mean charges per kWh for.

a variety of different types of use. Tariff structures employed by most African

electricity undertakings are highly sophisticated. A selection of various types of

tariff in use in some fourteen supply areas is summarized in Annex IV. These are

mainly of degressive form, commonly with a fixed annual charge corresponding to the

power taken plus an energy'charge inversely proportionate to hours of use.

38. The normal tariffs are usually strongly promotional in that there is a considerable

reduction for higher rates of consumption, with special off-peak and night tariffs for

high-voltage and low-voltage consumers, the latter commonly being .specially designed for

air-conditioning, water heating etc. "While tariffs cpmmonly comprise a fixed item and.

a proportional item, in some oases there is also a component proportional to average

hourly wages. In ^such-.c^es,; as in Tunisia, for example, there is thus a relationship,

adjusted at 3-monthly intervals., between the cost of energy and that of materials and

labour. Tariffs are generally weighted considerably,in-f,ayour.of industry in respect

of low rates per kWh, as is normal elsewhere, .thpse for,low-voltage -use being often high

by comparison except where consumption is considerable. ,„In-certain cases there is a ;

flat-rate charge for lighting. In Ghana this isj.on *?).© ;bW8..of separate .monthly

charges for 40 watt ana 60 watt lamps;; ■ : , . s.; . . .

39. There are:'sometimes important differences, «8 is understandable, in tariffs applied

to different regions within a country. In Tunisia the area of supply is divided into

tariff zones* a'coefficients between 1.0 and 1.3 being applied, of which the .maximum



E/CN.14/EP/3 Part,II

page 11

figure relates to isolated networks supplied'by diesel plants. ; This particular system1

is at present under review, however, with a view to modification, , ■■ ■ ■

D.;. The Further Development of Consumption : .-■■■■-.■ :. ■ ■ ■■.-■■■

4Q. 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

sources of bauxite for .aluminium, iron ore? copper, tin and various ores which'can be - =

used-to-produce ferro-alloys, plus phosphates, nuclear fuel.1 sources and many basic

vegetable, productsr 'are associated with;low-cost hydro power, natural gas and accessible

coal and oil. ■ There is'thus an early prospect of developing basic industries, including

in some cases Iron and steel as well as large electro-chemical complexes, and in

addition the possibility of setting up associated groups of light industries for *wu-

facture of finished products required both' for internal needs in Africa and for export.

In varying degree some 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) a sufficient source of suitably skilled labour and appropriate

means 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 specific'consumption per unit of product would be much lower on such".

estates for manufacturing purposes than the thousands of fcWh per ton required for '•■

certain primary products, experience elsewhere shows clearly that a high and increasing-

number of kWh would'-be needed per worker employed (often many thousands of km per:worker

olid per year)^/ to ensure the viability of the enterprise and augment the productivity.,

of skilled labour available. Prospects in certain fields are discussed further in

Part III of this study. Map V also presents an example of a current developments

41. In all except a few countries of the world there remains enormous scope'for house-*-

hold u$e of electricity, which everywhere is still growing steadily. -This can'be-seen ':

by comparing different levels of household consumption per Head (not per consumer) in ;■■

1/ Independently of industrialization and degree of electrification and living-,

standards^ industrial consumption per wage and salary earner in industry of
all kinds: in:Europe was at least ,4000 kWh in 1961* and many times more where

hydro resources are, plentiful. - L i: . . "
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different European 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) household use was from 16 to 81

kWh per head, it varied from* i60 to 700 or more in another group with (among themselves)

similar though much higher levels of per capita national income and a comparable economic

structure .—'■ .

42. In Africa the vast potential demand for home use of electricity is, at the initial

stage, often a matter 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 to be characterized 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 >

African household in Salisbury, S. Rhodesia have of late trebled in seven years, for

example) and is almost certain to become more diversified on a wide front as average *

income begins to rise. Again to judge by experience elsewhere, this last is largely a

function of higher labour productivity induced by increased electrification in industries

requiring mass production. :.

43. Transport consumption, the third main source of expanding demand in Africa, offers

more scope there than elsewhere since its improvement would remove a bottleneck in many

areas 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 increase far more rapidly than

population if economic growth is to occur. Everywhere it has been found that a rising

national product requires in addition a more rapidly rising use still of electric energy,

so that kWh per unit of total product should also increase steadily. How do African

economies stand on this basis?

45. Some fairly conservative population projections-^ for certain countries are given in

Table 36. In' contrast with those for Europe, for instance, projections for many

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

2/ Based on the United Nations report on the subject referred to in the list of
references.
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African countries are already in need of revision, as they tend to be overtaken by ^

events. Even so, it is clear that growth-rates for electricity consumption almost

everywhere are far higher than those for population.

46. When present kWh consumption is related to national income (expressed in common

- currency) it is possible to take the measure of the development problem more clearly.

The following figures show gross electricity consumed in ktth, expressed first in terms^

• of kWh per inhabitant and second in terms of kWh per dollar of national income in 1961:

' ' * ' ' kWh/US dollar of

Country Kffh/inhabitant

.! : (1961)

Sudan 9

Nigeria 17

' Tanganyika 15*

Ghana 56

Tunisia 61

Uganda . , . . 36

Kenya ... ,, 59 .

Morocco ; , _. ®"

.' Algeria \ . ■:■- 119* , , , :

UAR (Egypt) ; 140 :

Fed*Ehodesia AiNyasaland 469 ; ^^

47. To evaluate these figures reference may:fce made to a similar analysis for Europeano

countries, covering also trends in kWh per unit of national product over the period ,:

1950-1958.-^ By comparison the above figures indicate fairly normal ratios of relative.

electrification at the higher African levels of Consumption per head (the lowest.

European data show about 0.5 kWh per dollar of product, at 100 kWh/head in-a few :

countries about 1950, rising smoothly: to nearly 4 kWh/dollar where consumption is, 300.0

kWh/head. the comparison suggests^ that the African ratios in column, 3 corresponding to.

national income

(1961) ,

0.15

0.25*

0.25-

0.30

0.37

0.57

0.67

0.67

0.60-0.70

1.17* .;.;.

2.97

-■-■ -

•■;".-; tVW'i .i-.:h)

■ -■■■■.«:■ ■...:.:■

■:.-]. i.

.■'.' .1 ' ' V

- - , , ,- . ' -i

1/ See document ST/ECE/EP/2 (particularly Figure 2), United Nations, Geneva, I960.
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the lower levels of consumption/head will probably rise rapidly, perhaps doubling, in .,

under ten years.—' , . • • . ; •

48. To sura up this discussion, Table 37 presents some official.:estimates,of average

rates of consumption gnpwth for the .immediate future. In Figure 3, an example, of t. ;! ,

expected development is illustrated for a selected country - Ethiopia. : Most of the , ....

rates foreseen are higher rtlian .those experienced in 1961, but do not appear excessive.

In certain cases,, in fact,,,the estimates may appear somewhat conservative. This would

not be surprising,, since recent experience outside Africa, in regions highly electrified,

has shown that factors which make for higher kVh requirements have of late been

generally underestimated -an error likely, to prpy.e..mjpre,.cp,stJLy_than that due to over-

optimism.

E. Observations ■ ■ •<■;=■

49. Electricity consumption in Africa is in most territories not merely very low (the

median is under 35 kWh per head) and often concentrated round a few towns, but is also

well below the average for the continent as a whole. , Of late consumption overall 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. While 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, there are a number of regions where there is so far little evidence

of this. These are. generally areas where there is ,sp.epial difficulty in breaking the

vicious circle of high cost per km (as exemplified by Table 35) and low levels of

average income plus costly and insufficient means of transport. ■ ]■•'■■

51. Levels of electricity use appear to be developing satisfactorily in a majority^of-

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

late been a fairly clear inverse relationship also between average consumption jJer head

and the rate at which consumption is increasing. It is the rate of growth of real

national income, however, that commonly remains insufficient. If this is to rise more

rapidly, use of electricity must grow even more swiftly than it is growing at present.

It would seem that detailed study of the future medium-term perspective of electric

power demand is needed in many African countries in order to evaluate more clearly the

need for capital expenditure.

1/ The actual consumption per inhabitant in African and European countries should not
be directly compared, since large groups within the African populations do not yet
consume electricity. European and African ratios discussed above would be roughly

comparable if sections of non-consuming African populations were not included.
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Table 27

Gross consx^t^qn^o^jlectric energy in Africa and in the World - 1948-1961

! I2AR

1938

1948

1950

1955

A 956

7- 957

:-.950

W '■■ R L D

Gross

consunrption

9

460.0

809.7

962.0

1544,0

169^.9

1804.5

1908.0

2098,2

2299.9

2453.3

Inde;: of

increase

(preceding

year

1,76

1.19

1.60

1.10

i.06

1.06

iao

1,10

1.07

kWh per

inliabitant

350

400

610

800

Gross

consumption

13.4

16.0

26.4

28.8

31.5

33,8

36.7

40.0

43.1

AFRICA

Index of

increase

(preceding

year

listed=l)

kWh per

inhabitant

1.79

1.19

1.65

1.09

1.09

1.07

1.09

1.09

1.08

45*

66*

77

n

125

165

.J.
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Development of electric energy consumption and of its main constituents - 1955-1961 (provisional)

Country

1

North Africa:

Algeria

Libya (b)

Morocco

Tunisia

Sudan (c)

UAR (Kgypt)

West Africai

Cameroon

Central African Republic

Gabon

Chad

Congo (Brazzaville)

Gambia

Ghana

Liberia

Nigeria (h)

Sierra Leone

Togo

Guinea

Ivory Coast

Dahomey

Niger

Senegal

Uali

Upper Volta

North-East Africa:

Ethiopia

French Somaliland

Somalia

Central Africa:

Angola

Congo (Leopoldvilie)

Kenya

Tanganyika (a)

Ruanda-Urundi (j)

Uganda

Zanzibar & Pemba

Fed.Rhodesia & Nyasaland

'- N. Rhodesia

- Nyas aland

— S. Rhodesia

Southern Africa:

Mozambique (j)

Madagascar (j)

Reunion

South Africa

South-West Africa

Total

available

for

consumption

2

1435 (a)
101.0

1030

280

103.1

3722

550*

9.4(e)

21.7

9.0

30.9

5.1

389. b

112*

((.02)434.1

48.0

10.0

27.0*

92.8

10.5*

9.2

152 (a)

15.7

10.0

124.4

10.7

12*

142.6

2137*

429.0

140.0*

243.3

11.9

4000

2273.7(1)
35(1)

1691.3(1)

88.1

(113.2) 107.3(

46.1

24556*

208.0*

Total

net

onsumption

3

..

■S74.0

240*-

93.0*

••

924.2*

7.1

• •

••

350*

102

354.1

9.5

25.0*

85.2

9.6

138

13.1

ioa

9.7

11

1987*

356.6

121.0

209.2

3697.6

2103.7

31.9

1562.0

94.2

43.2

21456*

Generating,

transmission

transforming

losses

4

■•

156.0

40*

10.1*

•■

25.8*

1.0*

••

•*

0.8

39.6

10

83.0*

••

0.5

2.0*

7.0

1.0*

14

2.6

• •

16.4

1.0

1*

150*

72.4

19.0

34.6

302.4

170*

3.1

129.3*

13.1

2.9

3100*

Indices if net consumption for

Industry

955=100

5

•■

116*

230(d)

* •

458

274

• •

* •

18l{f)

162(g)

350*

••

••

::

-

237(d)

204

318

140(i)

176

••

»i(k)

165

••

■ *

400

243(n)

1960=100

6

102*

116(d)

* '

102

122

* *

* *

* *

104(g)

•'

* *

* *

-

119 (d)

••

106(i)

••

• •

104

103
1 I"\A
1U4

143

102

••

Domestic

1955=100

7

• •

141

132*

230(d)

242

272

153(f)
162(g)

* *

* *

••

344

237(d)

19S

220

140U)

191

153<k)

199

••

129

277(n)

**

1961:

etc.

960=100

8

' *

102*

110

119

104(g)

* *

■•

100

119(d)

• •

lUG(i)

••

101

106

109

105

••

Total

(a) Does not include self-producers output.

(b) Refers to 1960 and public supply only.

(c) Refers to public supply only.

(d) Based on production only.

(e) 1.3 million kWh of production not accounted for in consumption.

(f) Based on 1956 - 100.

(z) Refers to total consumption. . .
h Refers to supply from Electricity Corporation of Nigeria (year banning 1 April).

for consumption stated to be 662 million k¥h.

(i) Based on estimated production.

( .) Refers to I960.

t\ Ftgure/refifto Jeneration (including Kariba) plus net imports. For the «U.l totals available
to consumers see Table 42.

(n.) Corresponding figure for 1961 is 113.2

(n] Not including self-proaucers.
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ele.s.tr^c^^energv in Africa

' ---^QAS-TiftvY and■ groag-ogBauBgtiSBJSJ-JJ!L"..'11+a'n+' 1T1 T9q6 ""* "P- ,...
(territories arranged in increasing order of consumption per head in 1961 -ool»-3P

Country-

Upper Volta

Chad

Iviali

Dahomey

Ethiopia

Somalia

Togo;'

Rwanda-Urundi

Central African Republic

Sudan ■

Guinea

Nyasaland

Mozambique

Tanganyika

Nigeria

Gambia

Madagascar

Sierra Leone

Ivory Coast

Ag

Ccngo (Brazzaville)

Uganda

Zanzibar & Pemba

G-abon

Lr.bya

Ghana

Ivlor.o.cco

l-.'jeria

Ib.ritius

Revni^n

U/^. (Egypt) ■■
Congo (Leopoldville)

French Somaliland

C"neroon

7od.Rhodesia & Nyasaland

£,Rhode sia

N.Rhodesia

Pout-i.Africa

Africa

rld!

Gross

consumption

in kWh per

inhabitant)

Mean annual percentage

rate of consumption

growth. .

10 year

average

5 year

average

Annual

rate of

consumption

growth

1.960-1961

n) Refers to production,
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Table- 30

Consumption of electric energy, by raa'ia consumer-groups in 1961 (provisional) - 10 kW

TV -

Country ".'. ■■;■ -:

' ■ r . ■ ■

■■■'"■ 1 ' ' ."■'"■

North Africa:

Algeria '.■;:•

Libya(a)
Morocco

Tunisia

Sudan(b)

UAR (Egypt)

West'Africa:

Cameroon

Central African Republic

Gabon

Chad

Congo (Brazzaville)

Gambia

Ghana

Liberia

Nigeria(c)

Sierra Leone

Togo

Guinea

Ivory Coast

Dahomey

Niger

Senegal

Mali

Upper Volta

'North-East Africa; :

Ethiopia

French Somaliland

Somalia

Central Africa:

Angola . .

Congo (Leopoldville)

' iionya .
Tanganyika (d)

'Siianda-Urundi (e )

Uganda(d)

Zanzibar and Pemba

Fed. Rhodesia and Nyasaland

. - N. Rhodesia

- Nyasaland

- 8. Rhodesia

Southern Africa:

Mozambique(e)

' Madagascar(e) '

Reunion

South Africa

South-West Africa

Net consumption by:—

Industry

10 kWh

2

■ *

484.0

123*

-5
- 9 *

876

2.2

*.

..

2.0

50*

66*

203

* *

3.1

■.

..

110*

7.2

50

2.9

■ *

111.9

- * *

* *

. 140.7

. ■' .,

2748.3

1889.8

17

841.5

,,

37.2

31.7

* *

••

As"

percentage

of Col.6

3

# *

* •

55 ■

. 51* ,

5

..

95

31

* *

* *

47

14*

65*

57

■ *

31

■ *

* •

- ■

79*

54

46

30

27*

* *

■ *

31

67

. *

. 74

90

53

54

. ' ■ *

39

; 73

* •

Domestic

and-allied. .

low-voltage

consumers

4

# «

..

324.0- - -

105*

88*

• ■

48.2

4.9

■ *

* •

2.3

300*

36*

151.1

..

6.4

• ■

9.6

28*

5.9

* •

58

6.8

8*

* •

* *

244.7

* *

68.5

..

949.3

213.9

14.9

720.5

..

53.7

11.5

.,

■ - -• -

.:.-'.:''.-'—;—; r

Total !

;' ' ' ! net ' "■' ■' \

Transport consumption

5 6

.■■ii::|

:

. . . .

— 66.0 \ 874.0. ....

12*

-

■ •

-

-

240*

93.0*

;;

924.2

. 7,1

~ ; * f . '■

:

-

-

* *

-

-

-

-

-

• ■

* *

4.3

350*

102

354.1

9.5 !

25.0*

85.2

9.6

■ " *.

138

13.1

■ : ' ■ ■

108

9.7

11

i

-

-

v ■

-

* 9

-

• • ■'.

3.3

- ., ".

• ■

..

1987* ]

356.6

121.0 i

'■ ■..

;209.2

* •

3697.6

2103.7

31.9

.1562.0

" *

94.2

43.2

21456*

■ ■••'.'. -... .. •"•
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Footnotes: (Table 30)

(a) R&fer&to -l-%6 and -to public - supply. ;only

a rSir^S&
(d) Does not include self-producer*s output

(e) Refers to I960. ' ;

i _,_..
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Table 33

Development of residential building construction fai selected
African countries

(authorizations, in 000m2 or number of units)

Index

for 1961

1956=100

North Africa:

39,320

65

1,009

283

31,862

55

898

201

16,128

66

893

184

Algeria (a)
Libya (b)(c)
Morocco (c)(d)
Tunisia (c)

ifeat Africa*.

Cameroon (c)(f)
Central African Rep. (f)
Gabon (c)(f)
Togo

Guinea

Ivory Coast (c)

Senegal (c)(g)

106 (e)

91

508

121 (e)

North-East Africa:

Ethiopia (c)

Central Africa:

Kenya (b)(c)

Uganda (b)(c)
Tanganyika (b)(c)

Southern Africa;

I'bzarabique (b) (c)
South Africa (a)(b)(d)

(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 completed.
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Table 35

Average; revenue, per kWh sold in■ selected countries (provisional)

i

Country

; : 1: ' . , :

Cameroon
- *

t

Central African Rep i,

Ethiopia

Fed. Rhod

Gabon

Gambia

Ghana

Kenya ' :

Mali- . ;

.esia & Nyasaland

\

Morocco

Higeria

Reunion

Senegal ; ;

Somalia

Sudan - :

Togo ;

Tunisia ,

Uganda

National

currency

unit

2

Fr. CFA

Fr. CFA

Eth.cent.

Pence

Fr. CFA

Pence

Pence

E.A.cent

Fr. CFA

Dirham

Pence

Fr. CFA

Fr. CFA

Sora,cent,

L.Sud,

Fr. CFA

Mill.Din.

EA cent.

Average revenue

per kVThsold

in 1961 .

National

currency

unit ■

per kWh

; 3

16.69

21.25

8.9

1.22

16,86

4.0

4,5. .,

20.59

25.51

0.099 ;

3,8

20.3

5

110-120

* •

25,02

20.70 ;

10,4 .

Mills

per kWh

4

69.5

85.0

■ 35.8

- 14.24

■ 67.4

1 46.7

; 52.5

: 28.8

102.0

19.6

44.4

81.2

20.0

154-168

60

100.1

49,29

; 14,6

. ; Remarks

(relating to col,3)

'"' : ..5

Cost; of supply at Taound^

(excluding depreciation

and interest)

—

11,1 excluding off-peak

consumers

-

At Port jGentil &

Lambare'rie'

Of which lighting 9d.t

domestic 3d, ,1 and

commercial 64« and 4d»

—

; , —

Refers to. 1960/61.

—

Approximate and refers

to industry.

Refers to industry and

domestic use respectively

at Mogadiscio,

Of which 45 for agricul

ture and 115 for public

lighting.

—

i -

Refers to I960.
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Table 36

iections for selected African countrj.es to 1975.

baaed on medium assumptions

Country

ANGOLA.

BASUTOLAND

BECHUaNALAND

CONGO (Leopoldville)

GAMBIA

LIBERIA

LIBYA

MADAGASCAR

MAURITIUS

MOZAMBIQUE

NIGjERIa

SOUTH AFRICA

SWAZILAND

E. & S. TaNGANIIKA

TUNISIA

Proje

1965

4 730

741

404

15 200

323

1 370

1 340

5 900

727

6 780

36 800

17 000

288

9 620

4 600

■' —

ction (thouss

1970

5 000

827

455

16 500

340

1 440

1 500

6 360

797

7 200

39 600

19 200

329

10 300

5 180

aids)

1975

5 310

937

517

17 600

360

1 520

1 700

6 810

855

7 660

42 300

21 900

375

11 000

5 900
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Table 37

Actual and future rates of increase in annual consumption of electric power

as planned or forecast for selected African countries

Country

T

Actual

percentage

rate of

increase in

consumption

(1960-1961)

1

Planned or forecast mean annual rate

consumption growth

of

Per cent

per year

Period

1963 1964 1965 1966 1967 1968 1969 1970 1980

Central African Republic

Cameroon

Dahomey

Ethiopia

UAR (Kgypt)

French Somaliland

Gabon

Ghana

Ivory Coast

Kenya

Liberia

Madagascar

Mali

Morocco

Nigeria

Reunion

Fed. fthodesia & Nyasaland

Somalia

Sudan

Tanganyika

Uganda

16

4

0

24

12<a

19

11

4

38

8

13

3

2

4*

18*

17.5

6

6

16

7

3

19*

12

1-5*

22

11.5

18.8

(3ti.

( 7.0(c

15-20

35*

7.5-15

20*

7.2

15

14

17*

17*5

5<<1)

3-6*

15*

7-10

10

-31-

-7.5-" 10-

-14- -10 JI 8-1

(a) 10-year annual average ending 1961,
(b) Refers to Libreville.

(c) Refers to Port Gentil and Lambar^n^.

(d) Earlier Federal Power Board estimates gave 7.^ which for various reasons has lately
exceeded actual growth experienced.
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CHAPTER V

CPO^

A. Introduction L!- X^^ - - : ' - :'-> -■■ " ■■=■.. -:.:■ W^r *r. "■ v.i

1. This Qhapt0r survey^ Various-basic aspects ,of power.supply in. Africa^ .#ie;;.:,,

organizational arrangements, types of generating plant and their;mode of operation,

output, transmissiqn:and;dis*ributionxof electric energy:to meet .the. needs Qf

In Africa particularly, tnes^different aspects of the supply situation^ (Plpsely,;,:,

interrelated. Various separate problems encountered in developing.prod>ction^o,meet i

the growing needs ofcOnsumerB as economically as possible can some

intractable if they: ar6 considered together as an integrated whole.

and possibilities open on opposite sides of a common frontier m^,cpmpl«ment,o^ aopt^er

in such1 a'way :& to make possible'mutually^ a^-antageous -solutions: through corrti

Not only the pr;es;enV'administrative;^technical and economic: problems of

therefore, but'ttieir further development in relation to all factors ^

be taken intoAccount in planning for en adequate: and .secure supply

2. The preset Chapter sets out sbne basic data and considerations for.ia ,^ir:st

examina^iW of^iCfrica1' s problem* -'bf electricity production and. supply.rr,T.hi,s Cfi

should, however, be studied in conjurtetion with those, of Part I, :par*icularlaf^aptea;s , n , ;i

II and III, as well as with Chapter IV. .-■■■■ r'■■■-•■ *• ' - ■><■? ■••■r--/ K.; ■</■ ■-,y.>rl

B, Organization of EJectricity Undertakings and System Operation , ?n/£} f. ■ ^ -i*

3. The organization of undertakings is considered here oray,briefly,an^,^»ofar as;

it m^r be linked with the approached questions of financing and capita* expenditure) ^

balancing 6f cbsts and revenue ;on a regional basis; choice Of differen^types^of,plant?, .

and other similar Considerations which lnflufence the ecouonor .of ^roductioB) and planning .^

to meet statutory requirements^ ■ r->.:-h-■.'.-'.. 0- ,'-■■ ^;!': .■■■>■ --:..r ■■ ■■:::;.:■.' -J .■r!'.'-ifi.r;-.rt."

a) Qrganizaiion and financing' ■ ■ ■ ' :i !i'--i '■■'■' ■••■"■ '" ■■•■ '•■■ :>i "; ■ *' -1:::: '''■-■: '■-■ -^i-.'-r

4. Power supply undertakings are brganized in Africa -in.many different

certain countries one or rid;re Ministries poa^bssi overall responsibiUti^ fprt;?l^ricity7! ri

either simply as a public utility otf ^conjunction with watteS .supply o^ gas. ; &&&*

authorized companies or undert^ings' are then responsible for pro4^ion, and dis^ibu^

%■■:■'■■-■

it

/ i j.1
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alike. Various types of independent service: ensure public supply on this pattern under

government concession in, among other countries, Dahomey, French Somaliland, Gabon

(responsibility for electricity and water in some areas and electricity only in others),

Kenya, the Malagasy Republic, Reunion, Senegal, Tanganyika and Togo (two companies)* ' v

within this group some variations of structure exist* :■ • ; ;.,■!.■■.

5. One variant is to separate the functions of production and distribution^' the latter ,

being assured by undertakings, possibly private, which purchase the power in bulk . : .

from the undertaking responsible for generation. This system is followed in Morocco, ..

where ten companies purchase some power from the single company responsible, under the ...

Ministry of Public Works, for generation and transmission, and distribute it to .,;.-. ■. r-

consumers in their areas of operation, ; i :,;. :! ■; , i

6, With a number of differences on points of detail,'the principle of a public authority,

set up by special Charter or Act of Parliament, has; be'en adopted, by. several ^countries, ......

This may have replaced earlier private bodies, as in the Sudan, or these may continue ,Tf

to exist to serve certail outlying areas, as in Ethiopia, ■- The Ethiopian Electric Light , ,

and Power Authority is a public corporation responsible for. generating, transmitting

and distributing electric energy and produces nearly 60 per cent of the country's total ■

output, the remainder being supplied by private companies with similar functions or . ,

produced by private industrial enterprises* : ; ; . . .

7* In the UAR (Egypt) there la an Electricity. Comm^ssion^ for thd whole country, wtjic^*;

through its Technical Bureau, undertakes planning and design for the interconnected .

power system separately from the special administration set up to deal with the Aswan.;

Dam and other hydro schemes. Of a number of undertakings which produce and supply ; . ;

power the largest (that for Cairo) is also a publicly-downed enterprise under the central

Government* In Ghana also the public supply of electricity is assured by a government .

service for production, the Electricity Division of the Ministry of Communioationa .and

Vorks, which operates1throughout the country, ifostiof Liberia1spublic supply is also

under government control, through the Monrovia Power Authority, much of the remainder

being generated for iron ore mining and rubber production. The Electricity Corporation :..

of Nigeria is another public body of relatively long standing^ which was set up for .....;.. ....

the generation and public supply of electricity. In Tunisia and Uganda too there are

public bodies - the Socie'te' Tunisienne de HElectricite* 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 other case's overall control over the development of supply is exercised in

various ways. Thus in the 'Cameroon Republic, where both public and private organs

exist which serve respectively towns supplied from diesel plants or those supplied ,

from the large hydro plant on the Sanaga River used for aluminium reduction, capital

expenditure for public supply by the former is made through the appropriate Ministry*

Municipal authorities also supply separate individual communities from diesel or small .

hydro plants'* At the other extreme, under ihe Federal system of the Federation of

Rhodesia and Nyasaland? there is a'Federal Power Board which was set up initially in

1956 to construct the Kariba Bam, furnish power to other undertakings and, in conjunction

with the Electricity Supply Commissions for Southern Rhodesia and Nyasaland respectively, .

to investigate development'6f-further facilities for bulk supplies within the area.

The separate Electricity Supply Commissions themselves generate, purchase and transmit

electricity'within their respective territories. In addition, private undertakings,

local authorities and liciensed bodies nay all exist either for purposes of public supply

or to furnish power to meet special industrial or other requirements. Further details

on these and other organisational arrangements in force in different"areas are "summarized

in Annex VI ■ ' Ix should also' be noted that in several countries - including Ethiopia,

Gabon, MaTf,1'Morocco., Nigeria and Tunisia - separate public bodies exist for the

development of water resources, commonly for hydro-electric power and multi-purpose use.

9. The importance of the administrative structure in force as power supply develops

arises from several contrasting considerations. Private undertakings may be able to

tap soufces o'$ capital or expertise not otherwise available* On the other hand central

Government control - through a Ministry, a separate power authority or through control

over natural resources plus a central body for generation and main transmission to local

undertakings ~ also roises issues of public management and policy. A public service

is in a position1 to frame an overall tariff system which can seek to balance or compensate

the.differences in cost of 'supply in different areas, It can consider and plan'for

the overall uee of- differfe-ht natural power sources, taking into account the respective

advantages of; high-voltage transmission- possible cross-frontier supplies of power,
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isolated generation from different types of plant, fuel import considerations and the

role of power in the different sectors of the national economy. The. planning of a ■

gradual transition to an integrated system can be pursued in the light of all. necessary -

economic, technical and demographic data and considerations. On the other hand

there is a strong case for independent powers allowing for the exercise of sound

commercial practice in administration? particularly in such fields as tariffs and

depreciation, in order to place the industry on a sound financial basis. Where the

raising of the necessary capital is of paramount concern, this point gains special weight,

10, Some details on the capital expenditure undertaken in recent years for electric

power development in eleven selected territories are presented in .Annex VII; The

information does not allow any calculations to be made of specific capital costs for

plants or transmission lines. In a number of cases, however, a breakdown is made

between expenditure on thermal plants, hydro plants, transmission lines and distribution

respectively. As in regions outside Africa, transmission and distribution have commonly

accounted for nearly half the total in recent years.

b) Mode of operation

11, The various types of generating capacity, production, transmission and other

characteristics of the different poi^er systems in use are discussed in later sections of

this Chapter. Here it is only some nain principles of operation that are considered,

12, Apart from those states - fewer than ten in all - where large-scale production is

already in force, operating conditions are mainly imposed by the limited volume- of :

total demand, its concentration in a few major consuming centres (-^ich are often widely

separated) and the wide dispersal of such further demand for power as may exist.

Production in plants operated by industrial self-producers nay also suffice, as in

the Cameroon Republic, to make available substantial contributions to public supply.

As in the island of Reunion and elsewhere, back-pressure plants operated for sugar

refining may bo in a position to supply some power to meet public requirements. In many

of the industrial installations plants are operated at a fairly even loadrin contrast

to the variable load diagram characteristic of. public supply plants working more or less

independently. Nevertheless the reliance on capacity from industrial plants must be

regarded as a temporary measure in view of the rapid rate of load growth. In any case

it is essential to build up an adequate public supply service as quickly as possible.
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13. In these circunstances areas where sn.aH comities requesting public power supply

are far removed fro. existing plants 2 as fox example in ar,as of Chad,■■ HiWr, *X and
nany other territories in West Africa ^d elsewhere' - a use- <* smaH-scals isplsMd
generating capacity is inevitable. 'W'.«» be, and iB, usuallyfurni^d by

t ith di*Sel g

generating capaciy

generators. In.practice five types of development with di*Sel generating

be distinguished, as.nay.be seenWthe example of Ohanai ' Here diese* ^s ara.us.d to

supply large town^ such as Accra, lakoradVand Kumasi. ■ Th^ar. also.Installed ta_

of soall centres surrounding the city of Accra. -,On^.o«-r a

^sed to provide power for separat, .u.Xying, centre, f

cd they; also pr^ide «,«; -aw' oi-&&*i*n «, pr^t. -i-l-S concerns,
Hnallyt; ^ flu^ber of outlying mrai con^nunlties are also supplied with p<*«* froo spall

ii.g^or.atprs,.; ._ . , : ,........,;„..,.-. ... .

14. Other solutes are in principle available, howeVer, particular^ mobile

plants, fWry,^ll hydro plant, and, insooe cas.s, gas tu*bin*s. U su^caSefl

is often alogic of developoent which allows an optioum solution to beached.

Expend^ure; on n.bilp diesel generators eay all^ potential locaLde.and^orbe^

until new large-scale generating capacity is brought into S.rviceV a«er which, tr,an,

be transferred to other areas. Such plant can be moved to points wher* transmission

facilities exist. Ihis type of installation is more economic in o^el cost than

large and ^avv units for permanent siting. Ilii ^^ °* Consideration may^apply

princtele^to moMle gas turbine Wits'i&ii^ peak lo6ds have'to be ,ati,fled, ,0n the:

other hand pexoanent'diesel 'sets may serve for standby o* supplementary uSe after;large

hydro plants have been brought inW operation, as has 6rt^:be«n.,■«*:**, in recent

years, „; .., ;. . , ..,. ■,.,...-

15. In the relatively large consuming centres steam gene-rating «

concentrations of diesel plant and, in suitable cases, hydro^leetrie Slants

or for;public supply), are the neons of production. -In n*« cases, .however,.,and;even

though demand is usually growing rapidly, the scale of production is such,that

relatively: small and often par^ obsolete steam^enerating units remain; in serv^e -

further units,: or diesel sets,"are added as demand passes the limits of existing P«
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In the case of Tunisia, far example, one steaci generating plant'- the La Goulette

thermal station of 70 ,Mff -: carries the bulk of the national load, including 74 per cent

of the tp/fcal, peak demand^ on the interconnected systWm (5f ^ in 1961), Tron such

producing centres, in.the different countries transmission lines of comparatively low ;

voltage {cpEpnon^y.around 30-60 kV) are^usuaiiyVspieading gradually over limited . :. ;:

distances to .secondary demand centres. It is evident that* generating costs will often:

be high under suc£ plant and operating"conditions. On ^he.other handr when sizeable

new plantsare introduced the.increment of capacity is commonly in excess of immediate

needs, so that requirements cap be met for some years ahead from the capacity available

or from the addition of new generating groups for which provision raayjhave been made.

16, In the^e circumstances fully integrated operation to take advantage of diversity

in daily load diagrams^ possible diversity in flow characteristics of hydro plants, and

differences in operating efficiency and cost of thermal pjantsiso as to arrive, at a

near-optimuQ use on the load diagran of ihe generating capacity available, is restricted

to cooperatively few areas. Even in Egypt, where the maximum interconnected Ipad in;

1961 (excluding the existing Aswan plant) reached 461 »(over 500 MX in 1962) aa&ttve

annual load factor was as high as 67 per cent, it has be.eh found quite feasible. |to ,,; Lv;

operate the system according ..to a load programme, with telephone contacts as

.without xecourse ^a.central load dispatching. In this particular case, however,

studies.o£,loa4g¥ow^h.Tin relation to industrialization, irrigation and reclonation and ;

donestic load demand.fqr 15 years ahead are being made. These have shown the likelihood

of a peak demand rising very rapidly - to 2460 M by 1978,

.17. In two other countries of North Africa - Algeria and Morocco - a considerable; degree

of interconnexion already exists. In the latter over 90 per cent of production is met

'fronnhydro plants with substantial storage,.."so that only one 25 W steon generating

plant using waste 'coal is kept in service while thVoiiher -' the 34 M Roches Noires

station of unusual design -is. kept as a cold reserve.. There are considerable 150 kV

and 6d kV transiriission networks. It jh&B been found usefvtl to retain four;5:Mff

alternators and the electrical, equipment,of'"'the*^obsolescent' Casablanca steam plant in

u«e purely to iciprove the power factor .and the-transport capacity. In this country worjs:

is now under way to instal a central load dispatching system.
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18. A modern load dispatching service, operating continuously with highly sophisticated

equipment, already exists in Algeria's nationalized and mainly thermal power system,

although the maximum peak demand (greater than at present) has reached only 280 Mff.

Large new increments of thermal and hydro-electric capacity (2Q0 and 114 MW respectively)

are coming into service by 1964, however. In this particular case advanced methods of

frequency control are in use in the interconnected network, this being achieved through

coordination between a remote 95 Iff hydro plant with appropriate storage-and the modern

Alger Sort thermal plant, the latter supporting the voltage but remaining free to work

at optimum efficiency ia relation to tho'ioad.

19, "The interconnected system of the Federation of Rhodesia and Nyasalahd's Federal

Power Board offers a further example'of well-integrated supply. A lengthy spine of

nain transmission aV33O kV exist, iron Kitwe in N. Rhodesia southward through the key

Kariba hydro plant (now 700 W as a first stage, with possible extension to'1500 i«)

and thence southward to Salisbury and Bulawcvyo in S. Rhodesia. The Board'* maximum

non-simultaneous load in 1961/52 was 480 W out of a total interconnected maximum for

the Federation of 1CD7 MT and Kariba, at very low costs, generated 90 per cent of the

Board's total output. A further 400 Iff of thermal plant is interconnected to this

network in the southern industrial areas, but other blocks of power, as at- Livingstone,

terkie etc. in the A'rt, are not linked to it. The system is, however, interconnected

in the north with 'the- 'adjoining plants of the Congo CLcopoldville), with *ich large

quantities of power can be interchanged. The Electricity Supply Commission of S.

Rhodesia, which -also operate,"plants and lines throughout its area.fdr bulk ;supply to

nori of the municipal electric cyrteiaff, is interconnected on the east (at Umtali) with

.oifihbouring Mozambique at 110 KV ^ at low voltage, with S. Africa over the Limpopo

'EiVnr at' Beitbridge in the southo ' ■

■ ■ ,v.;.-:.^. ;..,..- ... .■',;,. s 0-r ;ilwc. ou^ix'-x^on i::jV-ile t^e extending networks of Kenya and

^ Uganda. ^ In the latter, in addition to the 132 kV line linking the two countries for

the'supply of po*or from Owen Stella ^under a long-term agreement (Kenya is also linked

■ ,,ith neighbouring Tanganyika) lines- at 33 and 66 kV aro' rapidly extending from the

nca of Jinja and "Kampala Juo*ards the northern and western frontiers o-f Uganda at Gulu;

.aoose and Hoima, Every inoentivo exists to stimulate consumption in this particular

country, since the available capacity of Ug^da' s Oiren Falls plant rtlll remains in

<£ present
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'21:. ■ These .various instances of types of supply and system development in progress in

different countries serve to introduce the analysis of generating plant, production

and transmission.in African countries that is comprised in the following sections,

C. Generating Plant Characteristics

a) Existin&j^ljaiit capacity

22»: A complete breakdown of the generating capacity installed in African countries is

fraught with some difficulty and, as is normal in many parts of the world, certain of

the data must be regarded as provisional. In Table 38 an attempt is made first of all

to bring together information on the installed thermal and hydro-electric capacity in

different countries at the end of 1961 and its development since 1955. In principle

a distinction is made between generating capacity in service for public supply and that

owned by industrial and other self-producers generating entirely or mainly for their

own..use. : Many of the latter, howeverf often, contribute some power to public networks;

.while they may equally take power from it<> Information on the maximum hourly peak

-demand in 1961 is included for interconnectedsystems in various countries. In certain

cases; the data refer, however, to non-simultaneous demand.

23. Thermal generating capacity is mainly concentrated in South Africa, the 0AR (Egypt),

S, and N. Rhodesia, Algeria, Nigeria and Ghana. The last-named has until now relied

entirely on diesel plant, Tiesel generators provide the entire non-hydro output in a

number of terrr-tories, including the Central African Republic, French Soncliland,

Gambia, Liberia, the Malagasy Republic and Mali. In most of these the diesel equix^ment

xb divided fairly equally between publio supply and self-producers. Free piston gas

turbine sets have been installed in various countries - four in Algeria, two in the

Congo (Leopoldville), five in Egypt, eighteen in the Ivory Coast, eight in Nigeria and

fourteen in Tunisia, Some extensions of this type of plant, which is particularly

useful fcr -noctLr.^ zr.dll.-t:'-ril ? ^^^r.-^ocA reqivrenien"*^ since it is very quickly brought

r.ii load and is comparatively inexpensive in capital cost, are being node in some areas.

■Tlife Eleetricity Corporation of Nigeria, for example, is installing a 5.56 ii simple

c_;c:,e plant for peak load duty cA the Ijora power station in Lagos, where it will also

c ,'rS-ribute to the base load of the existing stean generating sets.
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24. Hydro-electric generating capacity is mainly concentrated at Le Marinel and other

plants in the Congo (Leopoldville)j in the Federation of Rhodesia and Nyasaland

(particularly the Kariba scheme); in Egypt (existing Aswan Dam; completed in 196l)j

in Morocco (El Ouidane and Al Fourer) j in the Cameroon Republic (at Edea) j in Algeria

* (Agrioun, etc.); and in Uganda (Owen Falls). Elsewhere much smaller plants are

generally in service. Although no hydro-electric capacity is included in the Table

* for South Africa, a snail plant has been installed comparatively recently by the

Electricity Supply Commission (ESCOM) at Sabie, which generated 2.9 million fcWh in 1962,

Much larger multi-purpose developments for the conservation of water resources, including

irrigation and industrial use, are now envisaged, more particularly in upper reaches of

the Orange River, and on the Fish River (both outside the present ESCOM area).

25. Apart from the Cameroon and Congo (Leopoldville) plants, and some capacity in

N. Rhodesia, most of the hydro capacity is operated for public supply. Very rapid

advances have been made in hydro-electric construction in recent years and as a

result the situation has changed conpletely between 1955 and 1961, as can be seen from

the indices shown in columns 12 and 13 of Table 38. Most 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 information on the aggregate producibility of such plants under normal operating

conditions and in an average year - i,eo a year characterized by strean-flow conditions

near the long-term mean-, Availability of seasonal storage capacity expressed in terms

of energy storable in existing reservoirs is an equally vital index in nost parts of

Africa. Details for certain countries on these two indices are brought together in

Table 39 for the years 1955 and 19610 Although they remain in need of completion the

figures, together with those in the preceding Table, give an idea of the typical operating

economy of hydro plants in Africa0

k) Development projects

* 27. Schemes already under construction or actively projected to increase hydro-electric

production, transmission or thermal generating facilities include some important

developments which should serve to provide an underpinning needed to assist rapid econonic

growth*
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28. Hydro-electric construction is. especially noteworthy- It includes the successive.

stages of the Aswan HighDaa project in Egypt which,- by 197O? should reach its .full

capacity of 2100 Ltf, thereby supplementing the existing Aswan Dan (345 LIT) so as to

supply about 12 milliard lwh yearly in all. Main transmission lines at 500 kV

(2 x 900 Inn) are envisaged to transfer power to .Cairo, with a further 1000 km of' branch

lines at 220/132 kV. L number Qf li^ortant steaa-generating plants and extensions are

also provided for, including the Cairo 7esi. plant (3 x 3? 1*7 in <n^e block units). ■

29. Other inpor-oant tfcaoags in varying stages of implementation include the Afcosonbo"-

plant (763 M7) in Ghana; the Niger Dans project (320 iST) in Nigeria (where" a number of

large gas turbine unite are also, due to be installed); the Hale plent in Tanganyika- '

(21 Ifl7) which, with suitable transmission, is due for completion in 19&4 to supply ■.

industrial development in Tonga and Dar-es-Salaan)-; the Djen-Djen scheme in I^roccp

(114 W). also due for eoapletion by 1964; and the tfoceire.s dan in. the Sudan, which .-

has as its nain purpose irrigation, in the Gexira region but which nay also supplement

at a later stage the new 15 IN Gennar. cchene. The latter, together wrih 30'IaT .f . ■

new cteon-generating capacity and 15 h\J of diesel Plant7 will provide a- further 60-M7:

in all in the area of the Sonnar den, ■ -.

30n Those, among oth9r new plantc and transnission networks, by no. means .exhaust the ,

najor projects actively envisagod but.miich nay.not.be due for iraaediate construction,'

Thus, to develop alu;v.invja reduction f:;o^ ri.oh bauxite reserves, plans exist for the ■ ■■

330-360 M7 Souapitx project on tho Koukour^ in Guinea, wr4ch..would produce 3.2 nilliard

kVfn per year, Rich baurJ.te resorvoa in Mali, could justi.fy conct^ction of two plants .

near Sayes on tho Senega.-, end cr.abhv~ nearby at 3ritoy. . In Kenya the Seven Porks ., ;.,-.

schene, which would give 240 W plue a further 130 1-37 domrirecoj allowing a production

of 1900 million Klh in all, ir. actively projected for construction after immediate. .

possibilities have been .fully absorbed, Tho existing Karriba and-Owen Falls schemes ■

(on the Zambezi in Rhodesia and the Victoria Nile in Uganda respectively) could be . ■

greatly extended - the first to 1500 W and.the second to 150 Lf.7, plus a further l8O*fl7..

downstrean, when demand conditions pq,vg this necessary. . Similarly, -in the lyory Goast, ,

the capacity of Ayanie I plant, which ccn produce ICG million kTh, ■ will be doubled through
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■the building of a second plant. In Liberia, in addition to a 10 W scheme which is

due to be completed by 1965? further extension to 40 or 50 Mff will be possible ,on the,: ,;

St. Paul River. As an example of a project requiring international assistance,-the ,; ;

development of the Mono River for use by Dahomey and Togo has been the subject of a

joint application for Special Fund assistance. ■

31, These details merely'illustrate a few of many possibilities which already exist

but which nay in some cases be held back by questions of financing. Further details

on those and other schemes r,re also summarized in Annexes III and V,.: !■ Annex V brings

together in outline certain aspects of iW immediate development situation in some 20'

countries. Information presented in 'chapter I, and in Maps 2, 3j and 4, also allow

the development perspective to i»e evaluated more clearly as a whole* ,

v« ?^9^s^i^ikSi£J^^s^^i^^B^EL ''''''' '■■■■'' ■■ ■ "■
32, in analysis' of the nk'n fe^ures1 o'f ele'etric power production in Africa has provided,

information which' is brought toother in Tables 40 - 43. In order to follow on logically

from the Tables oii plant capacity table 40'first examines-the use naAe :ot the generating

capacity "in service;'■■■■' Tills has been "done by comparing the output obtained in 1955, ■>■■;■

1960 and 1961 from thd iii^alled capacity, the result being expressed in hours of :

operation per year*

33, Table 40 shows in nos\> cases a steady increase in the "utilization factor", :

Exceptions in some countries, ay in N, and 3, Rhodesia, arise from the introduction: of,

new large-scale hydro'plant ? loading to: a reduced use- of; thermal plant where fuel-saving ,

is important or'where tiiors Is a temporary excess of capacity.: Accept where hydio:- .-.-,■

electric plants are used ty industrial' enterprises average use of plant is fairly.low,;

Thin is inevitable in many African territories at present in view of the .preponderance ■

of production in separate or inadequately interconnected1 plants and because'of a lack : :

of widespread water storagGr J ^t sKould'be^borrie in mind however thai by definition ;

the figures refer 'to installed or' name-plate capacity^ which is likely to be some ten

per cent in'excess of capacity actually operating, so that the figures tend to ianderstate

tlie use made of capacity, ■ •■ i .

34n Tables 41 and 42 serve to complement one anbther. The first■shows the details pf

production and cross-frontier exchanges; while the second presents information on total /

availability of energy for consumption, its origin and its development 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 increased between 1955 and 1961, In thirteen countries

it takes a preponderant role while in five;-. Central African Republic, Cameroon, Congo

(Leopoldville), Morocco and Uganda - between 90 and 100 per cent of total output has

for some years been from hydro power. Angola, Ivory:Coast, Kenya, Mozambique and

S. Rhodesia constitute a: further1 group of territories where, this, form of generation is

already substantial relative to tbtal production, ; .

36, Although natural conditions are basically favourable, cross-frontier transfers or

exchanges of power have not yet been developed in Africa to play a role comparable to that

which they ploy, for example,, in Europe* Of the seven territories whioh imported or

exported energy in 1961,. all use hydro power to a relatively large extent. Although

details are discussed in the Section dealing with international interconnexion it can

be seen that large contributions were:.made tq consumption in Kenya and in the area

served 'by ]the federal Power Board in;the Hederation of Rhodesia and Nyasaland by Uganda

and 'Tanganyika^ and by Congo, (Lfitipoldrille) and Mozambique respectively. On the whole

the countries importing or exporting power are among those where rates of increase in

consumption have been conparatively moderate in recent years,

37, An important index in the evolution of supply undertakings where total consumption

is still at an early stage: is!that showing the part played by public supply production

in a country's total power generation.. Self-producers play an important role in highly

industrialized cbuntries, particularly in industries where back-pressure generation can

supply energy in addition to .steam required for special processes, and it is clear that

in Afrida itfdusttfiesfoased taainly on large quantities of low-cost hydro power are among

those where industrial self-iproductiqn is destined to play a greater part than it does

at present. In addition,Industry frequently contributes useful amounts of power to

public networks. Although the requirements of self-producers tends to increase in

line with industrial output their, rates-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 fall even though the number of kWh produced continues

to increase. ■ ■• ■■•:'>" ■ -"■..'■■■■
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38. Table 43 confirms that in Africa there is a tendency for public supply production to

take an Increasing part of the total output. This, is partly because of its very:-high-.-,

rate of; increase in many area*; : It! is also a consequence of the fact that as public... ■,

supply becomes1 loss costly, -better integrated and' therefore more reliable,. tfae*e' is a .,

greater-Incentive for' many industries to take their power-:frora the public network . .

rather than to invest in independent generating plant. This is an important factor in.

the approach to: public supply load-building.^ ■ ■ '■■ '■ : ■ ' : ""■"■'

a) tnte'rcdnnect-e^ Wsterns'' : ; ' ' r: ;■

39. InfotfcH&fon on iaily-loaiiConditions is not so far available for many African

countries. 'Figure 4j:Sfiows'however a typical weekday load diagrain for the inter-

connected system 6£ the Feddratiori of Rhodesia and Nyasaland (Federal Powerj-Board).

This illus-i'Mtes d fdlrly normal distribution and amplitude of:peak demand but it ■

represents;a weil-diversifieiiio1 ad, r -In certain bther interconnected systems i

annual load factors are^ora^arativbly'High; Thus in Uganda, where exports-to-Keaya,^. ; ;-r

are made under long-term contract, the' average annual load factor^ is over 70!per cent -.

a very high'figure, ' ' " '* : ''* ■■■■■■ ■ ■• ■ ■ ■ ■ • .; ' - ^l

40. WexeV"'^ffi':W'li:p^sfehtirfbiae--afei:ailB on selected individual steam generating., -

and hydro-eiectric plants in servitfe1!^1particular countries. Annex VIII shows that -s-rr

the most advanced1 'steam.power plants' i^ service at- present in; Africa are those of ; ,.i-: v. -

Alger Portland C&iro" South" (with 84 ^ 89' kg/cm2^ and 500 - 540°G). : Elsewhere. steam; ,.-,,-:

conditions are i!n general considerably leWs1 advanb'ed 'and many plants have compftr#i.yelyv ■■■-.

old units in service, so that gVneSa^ting' 'efficiency Is not particularly high,.

are not included for"stations iii ;S.frAfrica/'but thfe average generating efficiency ia

the steam plants of the ESCOM system varied in 1961-62, according to age;,..from

cent (generated) - 28^2 per lLcent; seuit rout' - down to 9.9 per cent. ' -■ --j..: ■■■:::■

41. Principal features of'generating capacity and production in various mainly "-H

interconnected poWer systems referred to earlier'in this Chapter, and their re cent x^,r

development, can be studied in the''information presented in Tables:38 -■ 43, ' mm-,'A-

\/ It should be remembered that the data in Table 43 are intended to give only
summary general indications. Many details are incomplete and the absence
of an intermediate figure may sometimes be due to incomplete information.

2/ Hours of use of maximum capacity expressed as a percentage.
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b) Production in isolated areas : ■

42, Operating costs of diesel generators, which are the principal sources of production

where needs must be met from isolated,-plants, are commonly at least five times as great

as where efficient and integrated fuel-burning plants are in use. Some details of

selected diesel plants in service in a few of the many countries where they are employed

are set out in Annex V« ■ ■ : , . ;■ .

43* Study of Map 6 (which shows the main distribution of, electric power plants in

Africa) in conjunction with a map of main communications indicates that, as would be

expected, a large proportion of the plants in use are sited along principal railways,

highways or along the coast* Study of the seasonal regime of production in many .

countries -shows also a comparatively even distribution of power requirements throughout

the year in many areas« (While in a number of countries of fest and Central Africa

maximum output tends to occur .about the month of .May, production in North Africa is

particularly concentrated to meet peak requirements during the winter months),

44, Nevertheless, as can be seen from the figures included in Table 24, fuel costs

vary largely in relation to the geographical situation of the plant. Study of Table 40

also shows how comparatively low annual use of capacity is a frequent characteristic of

territories with a,large proportion,of isolated;generating equipment. In certain

countries where production costs are high, the. cause has been attributed to, a combination

of many factors - including, high fuel costs (due not only to transport charges but to

import, duties, taxes, handling charges, etc.)* high operating and maintenance costs

(due to large supervisory staffs and methods of. using distilled cooling water); lar^e

fixed charges (due to high depreciation expenses; and an incomplete payment of accounts.

E. Transmission and Distribution . .

45. Transmission and sub-transmission networks in African territories are necessarily

of a voltage consistent with the loads to be carried. In most cases they radiate from

a few principal towns, to surrounding district., though in some systems they serve to link

hydro-electric plants with consuming ;ceatres - either within the country, as in Morocco

and Egypt, or also beyond the frontier, as in Uganda and Rhodesia.

J;

/i.



E/GN.14/EP/3 Part II

page 41

46. Systems at 132 kV or above exist so far in ten different territories - in Morocco

and Egypt in the'1 north and in' Ethiopia/Kenya, Nigeria, Tanganyika, Uganda, the

Federation 6f: Rhddesia and Nyasaland- South Africa and the Congo (Leopoldville). Only

* the systems' of the:Federal Power Board in N. and S. Rhodesia7 and of ESCOM in South

Africa possess extra HV lines, the voltages being 330 kV (5070 km) and 275 kV (645 km)

• respectively, "' Tunisia, Senegal and Sudan have some hundreds of kilometres of line at

between'90 and 110 kVP but in the remaining territories transmission is commonly at

66 kV or below*: - ■

47. The'details of transmission systems for which information is available are set out-

in Table 44o" ;- They show that in terms of total length the most extensive high'voltage

networks - outside those of the Federal Powet Board in Rhodesia and. of ESCOM in 8, Africa -

appear to exist in Morocco, Tunisia and Kenya - all over IOC0 km— plus Kenya and

Ethiopia1.

F. International Interconnexions

48. The crbss^frdntier links at present in existence in Africa include those between

Uganda, Kenya and Tanganyika on the one hand, and the links already referred to between

the Federation of Rhodesia and Nyasaland and Congo (Leopoldville), Mozambique and (of

local importance only) South Africa^ In addition, Morocco and Algeria and Algeria-and

Tunisia have each been linked by connexions at comparatively low voltage although transfers

do not appear to be made at the present time. The aain details of cross-frontier lines

in service in 1961 are set out in Table- 45O

49. Study of Maps 3, 4 and 6, together with the data contained in Table 10 and other

appropriate Tables, would suggest a nuaber of areas where possible development of

exchanges could take place due to contrasts in availability of power, in appropriate

natural resources, or in consumption. In the case of Uganda, for example, there is

at present an excess of producifcility in the Oy/en Palls plan-b - a temporary situation

so far as existing plant is ooncern3d which will inevitably arise wherever large

blocks of power are brought into service to meet an emerging load. In this particular

case a considerable amount of povrer is already exported under a 50-year contract to

Kenya. Other adjoining countries (Rwanda and Burundi, Sudan, Tanganyika and Congo

(Leopoldville) are not at present receiving supplies. The many possibilities which may

already exist in Africa, or which will undoubtedly arise as systems extend and consumption

increases, are likely to offer scope for mutually beneficial co-operation the economic

advantages of which for operating purposes may well be out of proportion to the

quantities of power actually exchanged*
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Gr. Observations

509 It would seem that productive facilities in African countries are at present

fairly well adapted to existing levels of electric power use but that by increasing

the spread of productive potential in regions with low consumption,, much incipient new

demand can probably be stimulated which would serve in turn to improve the overall

economy of supply where special industrial demands do not exist. High fuel costs

are one factor which inflates production costs in many inland areas but other causes -

high maintenance costs and depreciation charges, high import duties for fuel, an

inability to reap^the benefits of interconnexion owing to insufficient load density,

among others *■ may together be almost equally important. In addition fuel-using plants

operate at comparatively low levels of generating efficiency in some areas.

510 On the other hand careful attention to the alternatives available to oave tbr-

best use of scarce capital can help to overcome initial difficulties^ Use of mobile,

diesel sots {possibly mobile gas turbines also) and small automatic hydro plants in

areas.where time must be given to build up an initial load are among the measures which

may prove useful in order.to secure a maximum return from a minimum of expenditure,,

52. While these considerations, apply particularly bo the less electrified areas,

interconnected systems also need to be extended as rapidly as useful load can be.

stimulated in order to reduce the overall cost of electricity to all types of consumer.
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Table 39

Total production potential of hydro-_el_ectric plants..nlready in service

" ! (selecte3""co-.mtries) in l955gg!Ll2S

Country

1

Cameroon

Central African Republic

Congo (Leopoldville)

Ethiopia

Ghana . .

Ivory Coast.

Kenya

Ivladagascar .

Kali ■ - .

Iv.ordcco

Nigeria . . ;

■Reunion

Jed.Rhodesia & Nyasaland

■Tunisia

i ■ ■ ■ ■

UAR: (Egypt) ;

. ■ Uganda "■ ■ : :

Mean annual producibility

(yearly production poten

tial under average con-

s in 10^ kwh^

Publrc supply

1955 1961

75

145

0.7

777

1.2

13

200

100

145

175-9

1.0

951

2.3

2229

26

430

(a) Refers to total supply.

(b) Diurnal storage only.

Seasonal storage

energy capacity

Public supply

1955

20

2000*

30

205

0-4

243

1961 I 1955

Self-

pro due ers_

1961

15

8

150

-(b)

83

1100

45

1500*
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Table 40

Hours of annual utilization of public supply hydro and thermal installed capacity

in selected African countries

Country

: North Africa:

Algei'ia' ■

Libya .

1 Morocco -. "

I Tunisia
!
T Sudan

XJAR (Egypt)

Vest Africa:

? Cameroon, (a)

Gnbon

| OUad

j Gambia

i Liberia (a) . '--

I Nigeria (a)

;. Sierra Leone

I Togo

i _ Dahomey

I Niger

j Senegal (e)

* Upper Volta

I North-Sast Africa:
f Ethiopia (a)

j French Somaliland

■ Scma-lia

\ Central Africa:

? Angola

\ Congo(Leopoldville) (a)
i t-
> a onya

] Tanganyika

i Uganda
1 n - t n —. T
I u JvIIJi ■•■ <3 CijT -Jj A' Vu.*Jt*
1 '

> led.Rhodesia & Nyasaland

; ~ Nyasaland

) - N. Rhodesia
< - S. Rhodesia (a)

! Southarn Africa:
i^ozaabique

! ■v.ad^gascar (e)
i South Africa (e)

1 South-West Africa

195^>

Hours of annual use

Thermal

plants

2—

2,622

2,619

• *

2,668

2,563

• •

"1,-733
5,000(b)

2,540

2,000

2,300

l,68O(d)

2,273(b)

l,762(b)

2,083(b)

1,722

1,700

983

l,245(b)

2,154

-

2,130

931

2,900

3,113

1,699

2,158

4,254
■

* *

Hydro

plants

3

1,548

_

2,652

* ft

—

l,167(d)

* ■

-

—

_

4,666(b)

3,744,

-

-

-

3,286

-

- '

1,933

4,080

6,834(b)

4,031

1,322

-

4,333

2,600

2,000

1,763

-

-

1960

Hours of

Thermal

plants

—zj ■

3,862

3,322

. ..

2,562 ' ...

1,692

3,080

. *

1,922

2,963

1,500

3,375(c)

2,937

2,672

■ •

2,133 ■

2,724

2,268

■1,773

1,569

3,000

1,250

* .

1,330

2,951

t ~
1-5 i 1 1

2,632

2.756

2,651

1,146

1,858

2,467

annual use

Hydro

plants

5

1,871

-

3,210

1,787

777

5,543

- '■■ , "

-

5,3OO(c)

5,280

-

- .

-

-

-

916

-

-

3,486

* *

5,676

4,653

3,283 '

-

5,333

1,982

3,487

..

1,475

-

1961

Hours of

Thermal

plants '

b

2,982

2,018

3,273 '

• *

1,682

3,214

1,700

• ■

2,940

■ *

■ *

2,235

* #

1,553 ■

■ ■

* *

« *

1,472

2,700

. -

3,306' '

2,829

1,190

1,050

■ •

1,830

•.

2,263

annual use

Hydro

plants

* *

—

3,279

2,891

• •

-

-

9 9

5,611

_

■ ■ -

.. . —

-

1,254

—

* *

■ •

"5,097

4,619

3,587

-

3,167

2,252

3,918

1,485

-

-

(a)

Refers to utilization of total capacity.

Refers to 1956.

Refers to 1959.

Refers to 1957.

Refers to total public surmly production*
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Totftl production and exchange of electric power in Africa in 1961, (10 k7h)

Country

North Africa:

Algeria (a)
Libya (b)

L.orocco

Tunisia

Sudan (a)

UA3 (iSgyrrt)
Vfest Africa:

Cameroon

Central African Republic

Congo (Brazzaville) (a)

Gabon

Chad

Gambia

Ghana

Liberia

Nigeria (c)

Sierra Leone (d)

Togo

Guinea

Ivory Coast

Dahomey

Niger

Senegal (a)

i.v.al i

Upper Yolta

North-fiast Africa:

Ethiopia

Somalia

French Somaliland

Central Africa:

Angola (d)

Congo (Leopoldville)

Kenya

Tanganyika (a)

Uganda (a)

Zanzibar o: Pemba

Fed, Rhodesia lz Nyasaland

- N. Rhodesia

- Nyasaland

- S. Rhodesia (f)

Southern Africa:

Mozambique (d)

Madagascar

Reunion

South Africa (jt)

Ruanda-Urundi {d)

! South tfest Africa

Thermal

1 ■ ■ 2 ■

1091

101.0

79.0

261

103.1

2710

12*

0.1

21.7

9.0

5.1

389.6

91*

427.2

48.0

10.0

19. <

10.5*

9.2

152

14.7

10.0

55.8

12*

10.7

31.'.

100*

83.2

71.0

-

11.9

1000

426

33

576

47.1

46.8

43.4

24553

13.1

208.0

Production ■ ■

Of which. . S . , .

percentage ■

'rom diesel

plants

; 3

. *

. *

-

10

Hydro

. ■■■4 : ■

344

—

951.0

19.0

25*

..

100

100

• *

31*

* t

100

100

100

26

* •

100

# •

10*

100

ft *

10*

100

* *

50*

100

100

, ,

70*

-

. *

• ■

* *

100

26

■ ■

* #

■ *

1012

938*

9.3

* *

-

-

-

21*

6.9

-

-

■ *

73.4

-

-

-

1.0

-

68.6

-

-

111.2

2500*

131.8

93.3

434.8

_

2475

233

2

2206

100*

66.4

2.7

3

5.6

—

]

1

Total

, 5

t

1435

101.0

1030.0 ■

280.0 ■

103.1 ;

3722

950*

9.4

30.9

21.7

9.0

5.1

389.6

112*

434.1

48.0

10.0

27.0

92.8

10.5*

9.2

152*

15.7

10.0

124.',

12*

10.7

142.6

2600*

215.0

164.3

434.8

11.9

3476

659.0

35

2782.0

147.1

113.2

46.1

24556

18.7

208.0
r

Cross frontier ;

transfer

Import ■ i Export

6 7

— —

—

-

—

-

—

—

—

—

—

—

—

—

—

—

—

—

— -

— —

—

-

-

-

—

-

-

-

-

-

214 (e)
-

-

524

463
i —

61

-

-

-

■ ■

-

* •

—

-

—

—

—

—

—

-

-

-

-

-

-

463

-

25*

191

-

-

-

-

59

-

-

• *

-

• *
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(Table 41). ■

(a) Refers to public supply

(b) Refers to I960 and to public supply only.
(c) Production of Electricity Corporation of Nigeria for year beginning April.

Total production stated as 662 million kWh.

(d) Refers to I960. ^ j
(e) This ;import, from hydr^o-electric production in the Katanga area of the

Congo (Leopoldville), rose to 49S million kWh in 1962. [

(f) Including Fedpral Power Board, Kariba. ■ ._ ;

{[t) Refers to about 95 per cent 'df total production.



Electric

j

i .' :

. ■ Country

'1

HbrtH'Africa: ■ ;

Algel'ia(a) • ;

Libya(b) I

Morocco ; '■'■'l['- ■
Tusdi'sia :

Sudan (a) : ■ ■■: ■ ■ ;

UAR (Egypt) " ' ;

i Cameroon ' ■•-■■■■

iCentral African ' ' '

Rewblic ■■■■ '

; Congo1 (Brazzaville)(a

■ G&bb'n'' ; ■ : ■ ■■ :

: Chad
Garob'ia"

Ghana

Liberia

Nigeria(d)

Sierra L$ono(g) ..-,;.-

Togo

Guinea

Ivory Coast

Dahomey

Niger

Senegal(a)
Mali

Upper Volta,.. . „.:,■:

North-East Africa:

Ethiopia

Somalia

French Sozralilard

Table 42

energy available for"consumption'

and its c

- — - ■ -

)

Total avail

able for :

consumption

,". (1961) .

•™ — :

,■. ■ i

1435 :

101. D

1030.0

■230 ;

103.1

3722 :

650^!
;

9=4 *■'
30,9

21,7

9 .0

" 5.1""
389.6

112*

434,1

.. 48.0 ■:

10.0

\ 27,0

10.5*

9.2 ; ■

152*

1^.7

, ..fl-iJO*G.- : .

124,4

12*

10.7

in Africa

leveloT)ment since 1955

Tio6kWh)

Of which Hydro

net import as per

balance in H total

1961 ■■_■

(+ br -)"■.

3

1955

4

: - 33

; -

—

—

—

■

; _

_

-

—

— .

-

'■:■■■■'-.—

> M" ■■ . - '

"-:- ■" ■-'■"

-

■ .- - - . -.- :

-

-

;■ \ ■'■■ ■- ■"

—

—

_

88 .

—

-

745c)

9P;

1 • 1

-:

-- .

-

-

35

30(e)
_"

: " -

'- e j

-

-

-

3

-

45

-

production

centage of

production

1961

5

24

.-

92

_;. 7 :
. . —

27

99

-'. 99

-

-

■ 19*

15(e)
—

■ -

7V

-

-

6

■■' ■ —

55
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in 1961

Availability for

consumption in

1961 as an index P

1955-100

6

163 ;

164

,,

119

230

261

2380(c)

230

* T

271

450

215

162

368*.

23O(f)

..

270{a)

5C0*

344

368(f>

237

194

4O0(f)

177(h)

140-

177(i)

1960-TOC

7

108

.,

104*"

1C2*

116*

■■ . .

104*

116

117

111

112

112

104

113-

H8*

124(a)
11

133

100

116

119

102

128

124(h)

106*

119

i
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i continued)

Angola(g)

Congo (Le.opoldville)
Kenya

Tanganyika(a)
_f(.l T P T"1 f* **> fcl Tl^'l^y^ "1 ■ rt 1

U*?-anda'(a)

Zanzibar & Pcmba

Fed.Rhodesia ft

- In Rhodosia

uthern Afrric

142.6

2137*

429.0

140*

■18.7

243.8

11.9

4000

1122.0(k)

36.0

2843,0(k)

-463

+214

- 25*

-191

+524

+463

Mozambique(g)
Malaganear ■ '■

Reunion

South Africa

Sovvob-"'est Africa

Refers to public supply only,

(b) Refers to I960 and to public supply only.
\c> Baaed on 1956.

(d) ^reduction cj

278

180*

188

125*

217(g)
545

243

55(j)
522(j)

254(d)

280(i)

182

271(b)

149

137(1)

for

(c) Eaaci on total hydro and thermal production.
\it Refers.to 1956 = 100.

(g/ Refera to 19S0,

H'i ^t~f t0 12 mcr^hs 3E^ing 12 September of year stated.
UJ _?60 (1955 - 1C0),

\j) Bacsd on production only.

o?i?g tO ^?°r*'S to Nd Rli0dGsia from S. Rhodesia actual consumptions
,,.^^4 am xo9i respectively,

(1) Refers to 1957 = 7.00,

108

107

• *

103

106

105

83

124

116

105

• •

105

109
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II

The part played bv public supply jfi, .t,otal electric power production, and in total

hydro-electric production respectively - 1955-1961 (provisional)

C ountry

1

North Africa*

Algeria

Libya

Morocco

Tunisia

Sudan

UAR (Egypt)

West Africa:

Cameroon

Central African Republic

Congo (Brazzaville)

Gabon

Chad

Gambia

Ghana

Liberia

Nigeria

Sierra Leone

Togo

Guinea

Ivory Coast

Dahomey

Niger

Senegal

Mali

Upper Volta

North-East Africa:

Ethiopia

Somalia

French Somaliland

Central Africai

Angola

Congo (Leopoldville)

Kenya

Tanganyika

Uganda

Zanzibar * Pemba

Fed. Rhodesia & Nyacaland

- Rhodesia (Northern)
- Rhodesia (Southern)

- Nyasaland

Southern Africa:

Bechuanaland, Baa. ft Swaziland

Mozambique

Madagascar

Mauritius

Reuni on

South Africa

Ruanda-Urundi

South-ffest Africa

1 9

Percentage

kuddIv

In total

production

2

100

100

100

92

100

57

80*

100

* *

100

« *

100

24

33

95

33

100

■ *

■ *

100

..

.,

100

82

85

• 9

60

4

■ *

■ •

100

4

96

100

,,

40

92

38

o *

58

32(c)

5 5

of public

output:

In total

hydro

production

3

100

-

100

-

-

100

100

100

..

-

-

_

" (a)

100

-

-

* *

■ •

-

-

. *

-

100
-

..

100

4

. *

* *

-

6

100

100

• •

-

100

100

—

# .

—

1 9

Percentage

MUDDlV

In total

production

4

100

100

100

90

100

82

7

100

■ •

100

t •

91

45

33

98

80

100

» *

* •

100

100

84

90*

■ »

69

12

100

11

97

100

* *

77

72

38

36

48 (b)
41

6 1

of public

output:

In total

hydro

or oduc ti on

5

100

-

100

100

-

100

4

100

* *

-

-

-

" (a)
0

100

-

* a

t *

-

-

-

90*
-

* «

77

11

*.

• •

-

10

100

100

..

100

100

100

* •

-

(a) The total output is from self-producers.

(b) Refers to I960.

(c) Refers to 1957.
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^nnmission Ne*™*« in serried In 1961 (selected countries

Total length of internal
i networks (circuit Km) Total

LengthOver 110 k^

♦r

North Africa:
~

Morocco

j Tunisia

! Sudan

U.A.R. (Egypt)

West Africa:

Cameroon

Central African Republic

Gambia

Ghana

Liberia ■

Nigeria

Togo

Guinea

Ivory Coast

Dahomey

Senegal

Mali

Upper Volta

North-East Africa:

Ethiopia

Somalia

French Somaliland

Central Africa:

Congo (Leopoldville)

Kenya

Tanganyika

Uganda

Zanzibar & Pemba

285(C) 300(°

Fed. Rhodesia & Nyasalalan

N. Rhodesia

Nyasaland

S. Rhodesia

! Southern Africa:

■ Malagasy Rep.

i Reunion

'■ South Africa

S.W. Africa

20-60

15-63

33-66

(a) Includes 460 km under construction in 1960 at less than 100 kV.
(b) Includes 65 km under construction in 1960 at between 100 and 200 kV.
(c) Sited in Congo but owned by Rhodesian authorities,

(d) Relates to 132 and 66 kV combined.

(e) Of which 645 circuit-km at 275 kV.
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Table 4!

Main Specifications of

r
Country I

1

North Africa:

Morocco

Tunisia

Sudan

UAR (Egypt)

, West Africa:
i

Cameroon

Central African Rep,

Gambia

Ghana

Liberia

Nigeria

j Togo
j Guinea
1 Ivory Coast

Dahomey

Senegal

j Mali

1 Upper Volta

i North-East Africa:

■ Ethiopia

■ Somalia

j French Somaliland

' Central Africa:

; Congo (Leopoldville)

;j i^enya

■ Tanganyika

\ "Jganda
1 Zanzibar & Pemba

: FcdD Rhodesia and Nyasaland

- N. Rhodesia

Nyasaland

, - S, Rhodesia

j
<

1 Southern Africa:

t Malagasy Republic

! Reunion
j South Africa

i S.W. Africa

International Interconnexions

(selected countries )

in service in 1961

-—— :

Cross-frontier interconnexions

Territory with

which connected

2

" —

Algeria

Algeria

—

—

—

—

—

-

—

—

—

—

—

•*•

-

—

—

N, Rhodesia

Uganda

Tanganyika

Kenya

Kenya

—

Congo (Leopoldville;

Mozambique

S. Africa

-

—

S, Rhodesia

* n

Voltage

(kV)

3

22

90

-

-

220

132

33

33

132

220

110

11

-

11

No. of

circuits

4

2

-

-

1

2

1

1

2

1

1

• •

-

■ ■

Year of

entry into

service

5

— ~

1953-1956 (2)

—

_

1956

1958

1950

1950

1958

IQSfi

1957

* •

• *
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ANNEX IV .<_■■■■

STRUCTURE OB' ELECTRICITY SUPPLY TARIFFS. IN SELECTED COUNTRIES

CENTRAL AFRICAN REPUBLIC: -, Tariff for Bangui (Francs)

LOW-VOLTAGE -' ' ' " .-..:, ,..:■:■

Lighting tariff: , f / ,

1st rate (35 hours!of use) = 1.00 P = 33.0

2nd " (36-70 hours of use) = .08 P = 26.4

3rd " (above 70 hours of use) = 0.75 P = 24.75

Tariff for handicrafts and small industry, air-conditioning

and refrigeration: .

1st rate (50 hours of use) = 0.67 P = 22,0

2nd " (51-150 hours .of use) = .5 P = 16.5

3rd "■" (above 150 hours of use) = 0.4 ? = .13.2

Public lighting: = .67 P = 22.0

Special night tariff for air-conditioning, ;

water heating (from 9.30 p.m. to 5.30 a.m.)

HIGH-VOLTAGE ' "

Fixed charge corresponding to. 50 hours

of use per kW: 50 x 11.55 = 577.50

Proportional charge = 0,35 P - 11.55

Additional lighting charge = 0.25 P = 8.25

Off-peak tariff = .8.10

- ¥ith rebate of 30^ of the proportional charge for each fcffh recorded by the

off-peak meter. . -

- If off-peak consumption is below: 5 hours the consumer loses any reduction

for the month in question, ......

- Off-peak hours are defined as from 9.30 p.m. to 5.3C a.m.

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

operation but taking into account that this period should include at least

2>9-2&~haurs per year, , .

ETHIOPIA: ■■ :' "■ ■■■ :

The tariff rates are as follows:

GENERAL TARIFF

First

Exceeding

Service Charge,

100 k'Th per month

100 fctfh per month

single-phase

three-phase

Eth.cents

Eth.cents

Eth.doll.

Eth.doll.

15 per

10 per kWh

1 per month

5 per month
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ETHIOPIA: (contd)

2. COMMERCIAL AND INDUSTRIAL TARIFF

1000 kiln per- month .

Exceeding 1000 kWh per month

Reactive Consumption, below cos o = 0,89
Maximum Demand Charge, per month'

Service Charge, three-phase

Rebate on total charges:

Exceeding 100,000. kFn per month

400,00C ' 'n " »

700,000. ".... ■" : » -.

i,o6o,ooo" " " "

5%
lCfo

1536

Eth.cents

Eth,cents

Eth,cents

Eth.doll.

Eth.doll.

Eth.cents

Eth,cents

Eth,doll.

10 per ktth

5 per .kTiTh

1 per kVArh

5 per kV

5 per month

3. OFF-PEAK TARIFF

All Consumption , ;

Reactive Consumption, below cos 6=0,

Service Charge, three-phase

Rebate on total charges:

Exceeding 100f000 kl'fh per month" "r™

11 400,000 klTh » "' ' : •'■ 20%
" 700,000 kiffh " » ': 30f*
" 1,000, COO kiTh " » : 40%

The supply on this tariff is subject to special negotiations

of discontinuance of supply for certain periods.

5 per

1 per kVArh

5 per month

and to conditions

FRENCH SOMALILAND:

- Structure of taviffs (in Fr.): 1st rate

-' Low voltage, domestic use

and lighting t a 22

-Power (general tariff): 18

- High voltage (basic tariff); 14,5

2nd rate 3rd rate 4th rate

20 17 13*/

GABON - (UbreviUe) , : ■

(A) ELECTRICITY: ■..■■■ . ■ .
(Lighting and domestic use)
Three-part degressive tariff:

- 1st rate - lighting and domestic use- *

(0-40 hrs, monthly of the capacity subscribed)

:Frs,CFA

per kVh.

33

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



GABON (Libreville) ■ ' ■ '

- 2nd rate - 40-130 hours of use

- 3rd " - beyond 130 hours of use

Cooking:

- single charge only

- uses other than lighting, domestic use

and cooking (single charge only)

Industrial use: (high-voltage, consumers)

- single charge ...

i*ir conditioning: (2 possibilities)

(1) Connected for 'lighting and domestic use

; (degressive): ' ;

- 0-40 hours monthly use ;

- 40-130 hours monthly use

- beyond 130 hours monthly use

(2) Connected on a. separate circuit

(single charge)

(B) T7ATER: ; . .

Water - per m

GABON "(Port Gentil & Lambarene)

Lighting -and domestic use, power equal to

or above 1 kVA:

- 1st rate -

- 2nd rate

Lighting for consumers with power

below 1 kVA: ■

- 1st rate

- 2nd rate

Power (low-voltage):

Public lighting:

- 1st rate

- 2nd rate

Power (high-voItage)

- proportional charge

- fixed payment

Special group:

- proportional charge

- fixed payment

E/CN,

Annex

page

14/EP/3

IV

3

Prs.

per

30

21

29

22

Part

CFA

.5' .

16

:■■■... 33" ;::

30*5

: ; i7 : : ■

. . . '. 17

41

Port Gentil . Lambar^ne

per per kffh

34

15.3

30.6

15.3

25.5

23

13.8

14,5

(5,830) :

7.6

(12,725)

;. 45

30

40 ..
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Z: 4° ,
40

22
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VORY COAST (Abidjan & BixigerVille)
IVORY

(1) '^ual'fixed^agment per kVA ^^ 3j670 3?l40 2,950

and per consumer

(2) Chaxj^eiLkmi effectively consumed: : _ :_-._, .

Day (6 a.m. to 6.30 p.m.)
l3 monthly charge for 0-50 hours^of ^ ^ 9<4 9

use., ...•••

■ 2nd nonthly charge for 51-125 hour^ ?_4 8.3 7.3 T

of use • • • '

3rd monthly charge ahove 125 hours ^ ^2 4-1 A.

°fUSS ••-• r^n'"'*')' ".6 13.1 ! 12.5 12-
Peofc hours (6.30 p.m. to 9.30 p.m.)

Night (9.30p.m. to 6 a.m.)
I^onthly charge froo 0-25 hours ^ ^ g<3 7.3 7

of use •r .-••••••

2nd monthly charge from 26-70 hours^ ^g 6_8 6-2 5.8

of use.......-••••••■ .-..••••

3rd.monthly charge beyond TO hours ^ ^ 3.6 3.4

■ ° ^ "• — •'-. er kVA and per consumer is implied for the

(-3) An annual guaranteed use 01 1000 ksn per *

above high-voltage tariffs. readings is

below 0.8. lh-s .. calculated as follows:
ab-ove 0..75 the increase ^ CuJ.cuibt>

,' n'"Vrt"" • ' increase o±
- between 0.75 and 1.00 • increase of
_ between 1.-00 and 1.16 • increase of 70%

- between 1.16 arid 1,35 • Company can suppress

in low-voltage.

factor is
is helo. or e.ual to O.oS ^ the energy

■

at 26.? Pro. per

(2) J be allowed for air-conditioning, w.ter-

washing machines.
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(3) Domestic use at off"P_eak_hours (11.30 a.m. to. 2.30 p.m., and 8.p.m. to 7.00 a.m.)

A special tariff of 8.3 Frs. per kWh will be allowed to low-voltage users who
consume exclusively.during these periods for water-heating and air-conditioning

purposes,

(4) Public lighting': - - ■ - -

• Tiie price will be 12.5 Frs, per fctfh, for consumption taken between 6.30 p.m. and

6,00 a.m. " ' " '

(5) Small power and handicraft^:

The energy will be sold at 15.7 Frs. per kT7h.

H/-LI-: ... . . -■-■..-.■■•

At the beginning of 1962 a uniform tariff system has been set up taking into

account the different types of use and following that of Bamako, according to the

following principles:

- complete equality of treatment for all* consumers;

- - choice of a tariff system which will be compatible with the
interests of umall consumers to encourage the largest possible

use of energy among the inhabitants; '

- increase of the.degressive espects of tariffs by adjustment to the

fixed charge. " ■ .

Two-part

Tar"if"

Single

1 Fixed annual charge per kV - 144 p' or*5,760 Frs.

] Charge (Peak load 0.825P or 33 Frs..

5 ?■■-: (During peak Hrs. 0.60 P or 24 Frs.

i fctfh -1/ {Off-peak :Hrs. 0.45 P or 18 Frs.

0.825? or .33 Frs.

or power not above 25 klr

Lighting .and.-! The 1st

per or

] '?he next 30 hours per

I tior.tli per K!Th, -
■ J" The' Tuinaindor, per ^r!h

Public

lirrhtinK

| The ls-t.12.0 ires of use per month

3 Ti^&d annual charge

j hourly i Proportional '.Voak Load

'* "tariff { ■Sner-g"*,-/ - ■ ■ (During peak hours

j j Cha'-i^J^. _Jparinc off-peak hours

40 Frs.

36 FrsD

26 Frsn

36 Frs, I
24 Frs. j

5,760 |

36 Frso !
30 Frs. |
24Frs. |

36 Frs

1/ The period of peak load is between 6 2.n. and 10 p.m. Peak hours are between

6.30 a.m." and -12.30 p.c:. .end 3 p.m. "&nd-6 p.m.1 respectively. Off-peak hours are

iron 12.3C pem, to 3 p,ci, and froa 10 p,r. to 6,30 a.mu . ""
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MALAGAS! REPUBLIC:

' The tariffs axe 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 uses;

- uniform, separately for_Ughting__and domestic use.

MOROCCO:

The tariffs. are. .two-
(with a fixed charge and an energy charge) per kWh,

REUNION: '

The tariff structure is as follows:.

T.H phtin. and domestic^axiff (Reunion except St. Denis, from 1 Jan. 1962):

Charge (FF.CFA)

1st j 2nd

rate I rate

1st 15 hours x P per month

2nd .« w "" it ;;■
3rd ..'• " ". " "
4th beyond 45 hours per month

The charges include tax

n+.har low-voltage uses (Reunion except St.-.-Denis):

Power

1st

rate

28.46

25.61

(a)

28.46

25,61

2nd | 3rd

rate I rate

22,41

20.17

(b)

17.85

16,06

17*74

15.97

(c)

12,71

11.44

Lighting

(1st 600 hours x P per year -

(2nd 1200 ' ' " - ,
(3rd beyond 1800 hours per year - £owerj

30.47 -1st rate with annual

use 1,500 hr.

11.44 -2nd rate with annual ■

use above 1,500 hr.

(a) iit peak (600 hr),
(b) During peak hours (1,200 hr).
(c) During off-peak hours (above 1,800 hr).
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R3UNI0N: (Contd)

High-voltage tariff (Reunion, except St, Denis):

Fixed

.Annual

Charge

kVA

4 824

1 296

1 044

324

-4-344-

1 164

--936.

288

5 868 :

2 340

5 280

2 100

At

■Peak

19.73

—

19.73

■ -

-1Z.76

-■ ; — "■ ■

17.76;

22.19

19.97
-

Single

During

peak

hours

13.20

13.20

13.20

13.20

11.88

11.88

11.88

11.88

13.97

13.97

12.57

12,57

tariff

During

off-peak

hours

7.59

7.59

7.59

7.59

6.83

- 6.83

6.83

6.83

8.29

8.29

7.46

.7.46

1st

part

18.88

16.99

22.19

19.97

2nd

part

14.70

13.23

16.45

! 14.80

3rd

part

7

6

8

i

7

The tariff structure is as follows:

Domestic lighting:

- from 0-100 hours

- above 100 hours

- Small users

Low-voltage power:

- from 0-100 hours

- from 100-300 hours

- above 300 hours '

- Air-conditioning

High" volta^ei- . ■■ .- --. r — .._..

- Monthly charge for 35 hours per KVf

installed

- Proportional charge

- Supplement for high-voltage lighting

35*7 Fr. CFA per kWh_

28.6 Fr. CFA per kWh

30,3 Fr. CFA per kTffh

25.0 Fr. CFA per ISTh

21.4 Fr. CFA per kWh

17.9 Fr. CFA per kJTh

21.4 Fr. CFA per

16,1 Fr. CFA per.kWh

16.1 Fr. CFA per vm*

17.9 Fr.. CFA per
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tariffs at present in ^oe in Tunisia are - extension of those which

r
in general two elements:

- a fixed charge which applies to the subscribed powerj

- a proportional charge per kTTh.

Conation is divided in several P«t- - -** *•
to the SutSCritea po,er *. ta.i^s ,or t.ose P^ts « aegreSS,ve xne SutSCritea po,er. *. ta.i^s P

price is ceased of ih.ee factors including . fixed it-, a proport onal xt-
I portion,! to average hour!, saXari.s. *b«. is thuS a r.l^op

1. North region (Tunis, Cap Bon, Bi*e*t*) - t=3ic tariff «th a
coefficient of 1,

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

3. Region of Sfax - coefficient of 1.15.

4#. Region of Gabbs and Gafsa - coefficient of 1.25.
5. isolated networks suppliea oy local diesel plant - coefficxent 1 30

The tariff for each region is thus obtained by multiplying the baaxc tarxff by

the apDropriate coefficient.

» would appear that the tariffs in force are not entxrely adapted to he

conditions of economic and industrial development of the country and cou be
• first study ha, been carried out by an Expert emission under a consultxng
J£L I -tailed study is also oeing ,ade in collaboration with the approbate

services of Slectricite de .France,



E/CN.14/EP/3 Part II
Annex V , .

page 1

■ " ■ ■ —- - " ANNEX 'V " '

SHORT SUMMARY OF PROSPECTS AND SCHEMES FOR ELECTRIC POWER DEVELOPMENT

(SELECTED COUNTRIES) ' ! '

CAMEROON■■;.:; - ■ • ..:.-.■■... .:•-:., , . ■ ; . , .

The future rate of annual inprease in overall demand has been estimated at X2:

per cent. ;; Of the. installed capacity of the hydro, plant at Ede'a 20, W has been

reserved to me jet the; general demand of Douala and Ed£a_. Another 30 W. from this ; :

plan$->is.. available, for the needs of new consumers (15 MW guaranteed). ..... ■ ,■ i -

, ; ; For. the; prpductipn; of aluminium 105 M of the Ede'a plant have been reserved for

that; particular purpose. ■ Vhile; electricity requirements were, increasing rapidly up ,,

to 1959 for aluminium processing they haye^ been somewhat more stabilized; since I9t>i)^ ;

The increase;, in: requirements of the Youande region, which are estimated at a similar

rate to those for the Cameroon as a rwhole,. will have to be satisfied by continuing ,

to instalnew dies.el groups,; as it will not be possible to build hydro plants or.to

connect, the, region to other, networks, with a sufficient capacity. . .< .; ._ \

CENTRAL AFRICAN kttutuau^-; _ - ;,■.... ...... . . . ,,-.,-■

No economically exploitable mineral depu^ v"'^ so. far. been.discovered, ; (i

a^.thougu "-'.""londs occur in some oi \,^j river beCz _ The only inau^^l..'1 ^Tant is-

the .Textile ..fill at ^^ •■*<** the Boali Falls, although .iior~ it al^o thy Moeaf ,•.., :

brewery in Bangy: ^,. .,,< , . . ; :_.. . ■....■ ■ ... •

McrSt of the inhabiv-^Pvf pamico afford-.-'c-u use e^ftr+r*..c-i+v; and those that; do . i

restrict their consumption to a f-3W electric l.igL.^ bu^bs a^id p-ossibly cr*? ra4ip« ;

The rate of increase (l9,4fo in 1961) hac h-v'evjr, been very rapid. In view of■ the

faGt that local.marJie^Si.are; too. small to .justify industrial plants and non-industrial

demand so far :■>. iow; ..aHy^scheme f c-p, pverall. electriii^aiioa -seems premature at^the .

aonpn+. and. demand ici ther.ef oxe: oor^ii; 'i.ng to be met, by isolated power plants*; , ;f

DAHOMEY . ;., ..,,. ,-.-, ■.•.-^.■.,.-. ■■ i..,.-.-:.!, ■■ ■. . . ■ ■ , , -..,:,

,.;; Jt is not ..cpr^iderefi prot-?fb^e ,,tha^, energy, retirements, will-, increase<rapidly: over

the.next lp years pr >^.,, . Dahomey -AlieEv.reii.-tir 4, on-, t±x., ^'mpprt of oil for ihe, {■

production;.of electricity and it, is not .;Vo^s;idevf a: t~\w- Lp.tke foreseeable future:

will ..exceed) .IQiMW, .,■,-"1"j.^ . raiy irapoi ;^tit non-domestic demand is

installations of .Catonou* ,; i ,Two rn^v diesel. i\z ^s, ^9C0 >Va each) will

be installed to meet these requirements.
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Although there is no plan to exploit fuel or hydro-electric resources it is

intended to study the possibilities of building a barrage on the Mono for the double

purpose of irrigation and electricity production.

ETHIOPIA '-'■■■

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 Authority 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 least 5 "MVA: of thermal capacity. The grid system, operating at 132 kV> will

be increased by at least 130 km. If any major industry were to be developed earlier

thafi 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 electrification of neighbouring countries can probably

benefit from the abundance of hydro power in Ethiopia, in which case the financing

of any projects would require international co-operation. There is much scope for

investigations in connexion with mineral resources as potential users of electric

power.1 ' ' ''

FRENCH SGMALILAND ■ :

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 W at the

Djibouti plant is.envisaged.

GABON; :

! ''■With regard to the town of Libreville the forecast rate of increase in' consumption

is of the order of 30 per cent annually' on the average. For the towns' of

Port Gentil and Lambarene the annual increase is estimated as of the order of 7 per

cent, corresponding to the normal increase of demand by consumers. This estimate '■■

is independent of special industrial development mentioned below. 'Studies for the

development of paper pulp and cellulose industries are not yet complete. - The same

applies to projects for an oil refinery, a cement works and other new industries;

There is also a possibility for development at Haut Ogooue for the direct reduction of

iron ore in the ;Massif of Boka-Boka. This might necessitate international co-operffltion.
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There is a project for the, hydro-electric: development of Kinguele-. A trans

mission hetvdrk of around 100 km is also, envisaged at 90 kV.

•Af-'Port Gentil and Lambar^ne there; is a project for an increased capacity of:

3 m, either by gas.turbine ;ox by three generating units using gas.

GAMBIA* : '• : ■ :.■;...!.. " -. ....

No definite development plan yet exists and no special energy-intensive mineral

or other resources are known. In respect.of projects requiring international

co-oration the .import of electric .power, from Senegal to neighbouring village*

up-river might be envisaged. ,'.-;-■' ' .=■:■■• ■■■■,,.::.-,.-. ,.;: j.1...^_-i

GHANA 'l ' ■" ■'■■'■■'- ■ ' - I..-" ■ ..■■■<■:■ ,_,:....,,. .■- '■•! ?;<: '■■■

the main mineral resources include bauxite, manganese, gold and diamonds, of

which the processing of baumte in the proposed smelter at l£ma will be by far the

demand of 310.8 W,: at a load factor of around 99 per cent,

beings ^Lkely-yhea'the smelter is completed.

TbTvolta"'River Authority will.also be involved in future development.. From

the present composition'of the'industrial and domestic load the expected rate of '■"

increase amounts to 15 - 20 per.cent per year, the load being expected to rise to a

gross total of 102.6 Mr by 1966^iiisfciinr'iaie"Belter begins operation. The

corresponding figure by 1970, including the. smelter, is estimated to be 372.7 W ::"

and by 1980 682^5 Mff. -■■:■...

To meet this increase the Akosombo dam and. power station, with a capacity of

T68 Mff - to- which can bs added, if necessary, 200 Uf from Bui on the Black V9lU

and various smaller stations in the western region - is being developed.

The smelter project is already the result of international co-operation but the

Ministry':6f J^diistri-es may have further plans of this type.

KENYA :.-■_■::.-/, ■ • , f . .

There are'no known mineral resources of special importance such as bauxite. "

From past and receati trends,, andbearing in mind experience in NigPri.a.,and

Tanganyika after-independence with due weight for" local Conditions, the eetiBiated rates

of increase in net consumption are as follows: . t . , . .

1964:

1965,; ■

1966 to

1968:
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To meet this demand it is mended to: instal additional oil-fired steam plant

at Kir*- on the eoSst, ~ .M* is expected to dr:aw another 15 » of hydro power fro.

Uganda Electricity Board for the main areas of the highlands, afterwards developxng

the major SRven Forks scheme on the Tana river (240 lii) , filling any gaps with peak-

ioppin'g thermal plant* -using oil.and based on Nairobi. At the same time mxnor

towns, newly electrified in areas, remote from.present transmission lines, wxll be

equipped'with sn.aU Diesel plants ,un*il their development Justifies their eonnexxon

to a grid system. The only major grid in use is the double-circuit Toro™ - Naxrobx

132 kV line, but 33 kV and 11 kV transmission is used extensively to Ixnk mxnor

centra wite <mto transmission-«s»tIes,; .Any major grid linking the main supply

areas of Kenya, and als.qinfcing.Ma and JSMika with Kejga, will need to be

of tne order of 275 or 330,kV, Considerable local load development is needed before

sueh'a grid-could be economically Justified. , . .

"&n£a imports bulk supplies from Uganda Electricity Board at Jinja under a

50-yea* agreement. Further do-operationhas been considered.

MADAGASCAR ': ■'•■ ' .'■:-, .- ■ ■ . . : .-■■■■■ . ._.:: ..,-.... :;

Miners reserves likely to retire an important consumption of electrxc power

include:' -■■""■■

Chromite: deposits of Eanomena (reserves of 100,000 tons at surface and

150^000 tonS sub-surface). Also deposits of Ambodiriana and Andriamena.

Nibkei: deposits of Valogora, giving, 70,000 tons of nickel.

Bitumin:- deposits of: Bemolanga, giving one milliard tons of bitumin.

■■■'• The principle adopted for, future growth of consumption assumes a doublxng

every 10 years (7.2 per cent per annum) . .. ....... -.. ■-.■■
The plan for Madagascar is in course of preparation and numerous preliminary

plans have been, studied. :The: present programme, as follows, has a Hmxted

objective:': ■ ■••' ■ -^ ■■■: '■■'■■■ --^ ■ ■■;■ - ■■■■ . . . ■ ■ m ;".' "•" ' "

,:,■>.,. : .*-.,, ■ .hydroelectric ^lant nf Beantsy. installed capacity 525 kW, gxvxng

4 million Kfh per year, with lines of 35 kV linking the plant to the

town of Tulear (Cost: 128 million: CEA) ;

. power line T^^v.-Antsirabe (60/ kV) , with * link of 135 km and

costing 400 million CFA; . .;

- hydro plant of the M**l« Namorona, with an installed capacity of 1,8 Mff

and giving 14 million kWh. There will be a 50 km line at 35 kV costing

300 million CFA.
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■Any of the projects relatiiig to the exploitation of chromite, nickel and

.bituioin already referred to would be likely to require international assistance.

It would be useful if ECA could assist in the study of sites on the rivers Ikopa

(5 developments) and the Betsiboka (2 developments).

MALI ■■ ■ ; ' ■■■■■:■■.-■ ■.. ■■ ■- ■■■:.:■ :

Eic-h bauxite deposits are known in the regions of Satadougou and Kita

(800 million tons with an Al 0- content of between 40 and 45 per cent arid silica

content below 4 per cent). ! .

It is therefore the intention to study conditions for establishing an

electro-metallurgical complex in relation with hydro-electric development. Near

to Kayes oh the Senegal the two adjoining sites of Gouina and Galougo appear

interesting in this connexion silica the cost of li^'irc prrc.r cvpp^irc to be competitive

for industrial purposes if part of the investment could be allocated to agriculture

and navigation. A further possibility for a medium size dam on. the Bakoy has also

been emphasized. ■; - ■ < •. ■ ■

Independently of these important possibilities the forecast rate of increase

for total electric power consumption in the immediate future is considered to be

of the order of 15 per cent per year.

NIGERIA ;■■■..:■■■..■■ ■.-. = .■.: ■ • - - -

In 1965/66 the energy generated by the Electricity Corporation of Nigeria will

rise to 1112 GWh, implying a-mean rate- of consumption growth of 20 per cent from the

figure of 448 GftTh. in 1960/61 (figures refer to the year beginning 1 April) .

However, the rate of development after 1965will be influenced considerably by:

(a) the availability of' loan: capital; '

(b) the rate of industrial development together with the possible establishment

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

Among industrial fields of special importance 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 hydro-electric

stations. 3y March 1961 the average daily load was betweenl3 and 15 MVf,

The Embel Tin Smelter at Jos, in Northern Nigeria use3 electric furnances for

smelting tin. At 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 reserves of tin and columbite are estimated as 137,000 tons and 68,000 tons

of ore respectively, At present these reserves would last for some eleven years,

but the estimates are probably incomplete and the. probable life of mining is

considerably greater.

The requirements supplied by the Electricity Corporation of Nigeria are

expected to develop from 182.76 Mff of thermal capacity and 1.72 Mff of hydro capacity

as at 1961 (the latter located in the Cameroon), of. which 13 per cent was inter

connected, this total of 184.48 W rising to 223 MV7 (maximum demand generated) in

1966 (83 per cent interconnected).

By 1965 it is planned to extend the transmission network under 100 kV.from

420 miles circuit length to 700 miles; that between 100 and 200 kV from 130 to

430 circuit miles; and above 200 W 350 miles (plus,480 miles under construction)

will be installed. . . ..:■■'.■,

By 1967 the Afam 80 Mff gas turbine plant should be brought into service; also

the Ughelli gas turbine plant (60-80 Mff). The Niger Dams Hydro scheme (initially

320 Mff) should also be completed by 1967/68.

MOROCCO . . .-....=

Among the factors leading to a notable increase in consumption of electricity

is the prospect for the development of a superphosphate chemical complex at Sqfi,

together with a steel-producing installation foreseen at Nador and an electro

chemical project also foreseen at Meknes, as well as the. extension of existing

phosphate mines. . .

total consumption in 1962 corresponds to a production of 1,088 GWh. Since

production possibilities are due to be increased to Ij388 GWh the immediate

consumption requirements can be provided for by the existing plants.

REUNION ' .....;

There are no known mineral resources which would constitute an important source

of electric power consumption.

During the last decade public consumption has increased at an average annual

rate of 17.5 per cent. It is probable that this rate will be maintained for some

years although it is thought that it might decline a little later on..
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Detailed studies for the Takamaka scheme on the Marsuran river, which would

give 16.5MW and 78 million kWh annually, would allow future needs to be met over

the next ten years;'-' However, this plant canrioi; be■' brought into service before the

beginning of 1967 and existing means of production are likely to be insufficient

after 1964, A new die's el group of 3.3 MW is, however, in course of installation

at the St. Denis pleat. ■ . . . ,.. = ...,. .

TOGO " ' ' ' ' ■■■■■■■■■ ■■:..■ ■' ■■• ■ .■ ■ ■ ' . '-.- :. , ■:■-.;)■; ;.■■..

No' mineral or other resources are known which would constitute ;an important ;

source of electric power consumption'1, ■''; . ' : ■ •: :■■ ; = ■■> ; ,-_; ,,;

Development of the river Mono, has been the subject of an application (Togo-,

Dahomey) to the UN Special Fund. Development"-of -the'basin iof ithe.^Oii...is.;also

possible but has not yet-been envisaged. ' . '■'-■ > * , ..i. .■:■'■■■>:■,. ■,

FEDERATION OF RHODESIA '&' NIAfiAiAHD ' (N. Rhodesia, Nyasaland and S. Rhodesia); .■

The hydro power of tne Zambezi allows increased production of copper, zinc,

and lead to be envisaged In Rhodesia^ ' ' ':'- : ■ •■'■< ■'■'■'■ ■■?v^ :^;,! ;

In'N. Rhodesia increased production of electricity would beipartj-culaxlyj. . ,.

developed for meeting'mining requirements. In the threes territories the ^our .,

main sources' of debahd! to ;be! met may be; summariz ed! as: ■■ • ,- ..;_v-,n.it -..-, ;:;

!- ' the ' local''needs, which are: growing1 j of■; the. most important, urban.,areasj

' - ' " the1 encouragemeht ofv industrial growthj ■ ■>■ . ..;j-,i!;;i -,.. ,_ ( ; r; T ;-.. .:

the increase in production and modernization of agricultural output■;. s and

"! - ! : -%i^e heed to give favourable conditions for the de.yelopment of surface

transport facilities „■ ■■'■ '■■ ' •■'■■'.'■• ■■ ■ -. .:.-.- ■ ■,,,.. . .; .>■■-:. :-..-,... .-;..

SENEGAL:' :': ry ' '" ' '" ■ r > • ' ■ ■ ■ ' .! !■■:..■ ; •; -, , ,■ .. -.,..,„,

Bel-Air' thertaal' plant at Dakar (12.8 m) is: expected to be able^to satisfy

the increase in1 demands for power until 1965^66:., - ,-Jt; as expeQted...th.a-fc.ithe3re will be

an S0 per cent increase in1 coitsumpbion in the 5~ydar iperiodlending ,196(4. . . Most of

the increased requirenients' Will be feq.uired for setting-?up_ industries requiring

large amblings of power including the-ptiospha-fces installation of Taiba and.a

textile industry, as we'll ds for the extension of cement .produotipn,: , ; ;
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Most 6f the increased requirements are,lively to occur in the region of Thifes.

In order to improve the security of power supply it would be useful to extend the

high voltage1Inter-connexion network to the areas of Fatick, Kolack and Bambey.

SOMALIA'""' t:"'"i:-- -! '■■-■■■■■ ■ '■ ■ .- : • 7 ■■■ :■/■;.., ■

r 'Substantial deposits of. iron,ore. have been confirmed 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

likelyto Continue to be met by small scale scattered.generating units requiring

relatively small quantities of fuel, which is costly to transport.

SUDAN" ' " : '' ' ; ' ■ ■ ■■ ' ' ■ : ■ . ■

There appears to be-no long-term plan so far for the development of consumption

requirements. A petroleum refinery is envisaged at Por^ Sudan and other factories,

including a sugar refinery, are planned. .The rapidly growing demand for electric

Power;appears to be covered until 1964. There are in all some nine projects for

developing hydro power in conjunction with irrigation, but apparently large-scale

develbpmentin this field is not,so far envisaged for the immediate future. ^

Large-scale projects of 100 MW or more appear to be possible.

In conjunction with deposits of copper ore, small quantities of uranium, have

been found in the region of Darfur and Rahr-el-C-hazal. A considerable:amount of

electricity production appears to be possible from sugar cane and cotton.wastes.

'"TANGANYIKA ■■•■■■■'■■•■ ■ ■ ■ ' ., . . .; .;...

Tnefe are some 250 million tons of coal reserves in the Southern Highlands but

at present no known reserves of liquid or gaseous fuels.

Low-cost energy is available from the hydro-electric project of Haler near.

Tonga, which should be available by 1964 to supply two main industrial centres of

janga mrf Dar-es-Salaam. This scheme would give 21 Iff and 95 million kWh per year.

Prbm 1967"the'rising demand in these areas is expected to absorb the.capacity of the

Pangaiii Falls and of Hale, and a further source of supply will have to be developed.

Other schemes which would be available include the Moshi No, 2 project (13.5 Iff),

giving 55 million kWh per year, and a further hydro potential giving up to 8 1,.

or around 33 million kWh per year, would allow supplies to meet the industrial

requirements of Arusha and M°£-hi. and to ^rther irrigation.



E/CN.14/EP/3 Part II

Annex V

page 9

In the more distant future a development of the Roufi.ii river could give 500 W.

On the river Malagarasi. at 160 km from Mpanda. a hydro-electric scheme may be

necessary to supply the exploitation of lead in the area.

In the industrial region south of Lake Victoria and the Southern Highlands where,

in addition to coal and iron, diamonds exist and cotton production and a paper

factory could be set up, the cost of energy is at present higher than elsewhere owing

to transport charges.

UGANDA

Although it has been estimated that demand might increase at 10 per cent per

year, requirements can be covered for a certain time by the output from the Owens Falls

plant, which in case of necessity could be extended to 150 W. There is a

possibility for the construction of a 180 MW scheme downstream from Owen Fa,Us and

other possibilities exist on the Victoria. 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 Jin.ia. 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,

Tanganyika and the Sudan are not so far supplied with energy from Uganda's hydro

electric resources.



E/CNU4/EP/3 Part II

Annex VI

page 1

ANNEX VI

SHORT SWW&T OF ORGANIZATION OF ELECTRIC POWER

' ": ■■' SE&ViCES ''{SELECTED COUNTRIES")1 " ;"'] ' '" ;" ' ! ;n

ALGERU

Electric power questions fall under the Ministry for Industry and Energy, in

which there is a Department for Energy and Fuels.

The organ responsible for electricity supply is the EGA (Electricity et Gaz

d'Alge'rie) with headquarters in Algiers.

'■ ■ ' ■■ ■: -ir ■ ■■ -■ .■■; - '■--•■ ■■■ '■ ' ■ •■■■■■ ;-; i ■ .. .- ; .,:■ ■ ■. •■.:. \< .. . ■ ,-,,-S : , :■ ..;

CAMEROON

The R^gie d'electricite* et d'eau. which falls under the Ministry of Public Works,

is recp'crToibia'"for prodiP-1^^ irU^Ziili'sion~a53f"sa-Io 'of electricity in the three towns

of Yaounde*, Nkongsamba and Marqua; all with diesel production. All investments are -- -

made through the Government.

LfEnergie e'lectrique du Cameroun (Enelcam), a private Company, supplies electricity

to Sdda? Douala; and the aluminium plant of the Cornpagnie camerounaise de i'aiuminium

(Alucam) through tlie hydro plant on the S^aga and from diesel plants.

Other towns (except Psc'iang, which possesses "a" smalT hydro' plant) are supplied by

small diesel plants utilized for the most part by the appropriate municipal authorities.

DAHOMET ;.,..„.,,.,.-'". ■-—"'■"■■■'] '—•■ "■-'—-■--

The product'icip and distribution of electric power for the regions of Cotonou,

Porto—novo and Ouidah are assured hy the Conpagnie coloniale de distribution d'^nergie^

e'lectrique (CODES)} a private Company operating under government concession, "

ETHIOPU

(a) Ethiopiaji Electric Light and Fovrer Authority. Addis Ababa is a government-owned

'corporation!"created by Imperial Charter in 1956, The Authority is responsible for

generating; tranaEitting and distributing electrical energy in'Ethiopia. At

present its activity extends over most of the important provincial towns.

(b) SEEAO is' the biggest privately-owned"shareholder^ company; address Asmara,

Ethiopia; its main activity centres on Asmara and Massawa. The Company Its ---— -

responsible for the generation, transmission and distribution of electrical

energy, " ' '
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(c) There are a number of privately-owned enterprises generating their own electricity

for industrial purposes.

In 1961 Ethiopian Electric Light and Power Authority produced 59^ of the total,

24f* was produced mainly by SEDAO in Eritrea and the remaining 17/° was produced by

private industrial enterprises,..^ ■ r.r ..;... . . . ,

(d) The Awash Valley Authority is responsible for multi-purpose development of the

Awash river basin.:... . . ■. , .-..:-. ■; ,. ■■•.-..

(Egypt)

The Ministry of Public forks is responsible for electric power development. There

is al3O,,B0ir.Ele;cffcrieity.,Commission;.-far. the l]AR. . ,:

Thi& [Commission has get up a^Technical Bureau for the Study and Execution of X&R

Electrification Bijoje^ts, iwith headquarters in,Cairo. This body undertakes planning^

design and implementation of Egypt's interconnected power system, , ;.,

, ;Anothar.;separate,body is.the Hydro-electric Administration, which is in charge,

of the^existing Aswan hydro-rele^.tric plant and,other hydro schemes* ,

The largest organization,for electricpower.production, which is a government ,

enterprise^ is the Cairo Electricity and Gas Administration. . . ...

FBENCH SOMALILAM)

Responsible Ministry: Ministry of Public Works, Service des Mines.

Company^responsible.fpr production, transport and distribution is Electricity de

Djibouti), the publipfsupply undertaking, responsible for production and distribution in

Djibouti and Artat,. , - - - ., , - ' - . ■ • ;.■ - ■ -

G/lBON (Libreville) ,..: -t.

Ministry,, responsible: : Ministry of Public Works. ...

Company..responsible, for production, transport and distribution: Compagnie Centrale

de Distribution dlEfiergie.Ele.ctriq.U-e.*:. ■

(Port Gentile_&..Lambar^n^).; ., ] ;i .,,. ■ . .

Competent ministerial department:. , Ministry of Public Works - Control for • .

distribution of electric energy., ■- . . ., . . ..;..■ : ;i

^Le;?;-fe.-s.ppnsible for production, transmission and distribution: ; ; ..

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

— production and distribution of electricity and water ati
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Port Gentil

amkar,6ne\; -.; lt.: ; -.;:. :sinee 1962

Moanda since 1963

!!atid v-di^ribution of electricity iatt ; ;

Bitam • s*-nce 1963 ■■ ■! .,..

Mouila since 1963

Public body responsible for certain special development projects for multi-purpose

water usei Socie'te' d'Energie de Port Gentil i,e. for thej

- hydro-electric plant at Kingue'le'

- development of Haut Ogooue*

- development of the Nyanga. . =. ■ ' .: ■ ■

GiMBU :..-■■■■

The competent Ministry isr ' .... : • ; ,:

Ministry of Works and Services, Electrioity,Departmentt Bathurst. ,■]■■,'-.■?■

Corporation responsible for production, transmission and distribution! NIL.

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

Electricity generation for public supply is carried but by the Electricity

Division, wm.cn form's a "branch' of the Ministry'of Communications and ¥orks. Separate'

generation is carried out by the mines to a considerable extent, and by private users

such as hospitals,'certain factories'etc-, on a*Y&ry small scale, but theri&.are no . '■.

details of tW ambimfs generated or the potential load of these smaller plants.

The"lfil'ectricityi;Divisibn: is' responsible for'production, transmission and

distribution throughout Ghana and has its Head Office in Accra,

KENYA

The competent Ministry and government department is the Ministry of Commerce' and

Industry, Nairobi'.' -.-,.■ . . ■

Corporations responsible for production/ transmission and distribution*

East African Power Co, Ltd, (3SAP)Y Kenya PoWer Co. Ltd>

:[ i ,"



Annex VI

page 4

LIBERIA

Most of the electricity supply in Liberia is from organizations under gQTQrtWQn%

control, the controlling authority being the Monrovia Power: Authority, In addition*

private generating plants are operated by the Liberian Mining Company (iron ©*6 m

and a hydro-electric plant is operated by the Firestone Rubber Co.

MADAGASCAR' ' ' '

The responsible services are:

1. Ministere d'Etat Charge' de l'Economie Nationals.

2. Direction des Mines et de 1'Energie, .

3. Service Autonome de l'Energie.

Companies for production, transport and distribution:

Socie'te' Electricite et Eaux de Madagascar (E.E,M.), Paris*. ■ : .

La SocitHe' d'Energi-e 'de Madagoscar-(S*E,M..), Tananarive^ , ,

Competent Ministry: (responsible for overall questions)

Ministere des Travaux Publics, des Telecommunications, deg MjngSj de

et des Ressource.s Bnerg^tiques. ..■'.-.;; : . :

Corporation responsible for ;produptionf transport and distr.ibutioa

the countr,^i,r ..r.,-,;-, - . •-. =•.. . ;- ■■ . .■ . . '■.- • ■■ '

Energie du Mali,, S.p..cie'1t6 Nationale d'Economie Mixte, under Conce.ssiQ|n.

Various special projects for ijhe multi-purpose development of wate»-MUT8es^ with

particular reference to,electricity productions have been set up by te#hni«al.mi§8ion«

and by the local hydraulic services. , , . ., . : , . : ' =

MOROCCO

Ministry; Ministry..pf.,Public ;Vorks ,., , ; ,

Companies charged with the production and transport of electric energy!. ,

- Energie Electriq.ue..dU:Maroc (E,E.M.) (Paris) .. , ..-,..•..,..... . ■ . ■

Principal companies responsible for ..the distribution of electric? power and, t<j vhieh

l'Energie Electrique du Maroc sells a part of the energy produced*

- S.M.D. % Society Marocaine de distribution - distributes electricity in the

towns of Rabat, Sale and Meknes.
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- R,A.D. t Re'gie Autonome de distribution
•■'-'■ ^'■'■'.■.■. -R4gj^;MuniciiJa3ie -de Casablanca -.distribution in all parts of

. '.Casablanca*-, .,f . ■. ■.,_ ■ . . . , ■.-•;,..•• .. - .

-;S.E.K^ \. Soci^tf a31ectriei;fre\de,,Kenitra : , , .

Limited Company Charged with distribution in the sector of Ke'nitra.

« Comp"agni:e' mST':d'4Iectricit4 - Limited Company charged wiih distribution in the
sectors of FES and SEFROU.

_ Socie'te' d1Electricity d'EI Jadida - Limited French Company charged with

.distribution for. the village of El^a^i^a, .....

i I, Limited Pr.ench Company, for distribution in .

the Tillage of SAFI.

- E.E.B.M.j Electric enterprise in the region of Marrakech ■
Limited Moroccan Company charged with the distribution

in the surrounding area of Marrakech,

- E.E.Z.M,; Electric-enterprise; of. Z^na,tag..Mohamm^dia , . ,

Limited Moroccnn^Company charged-with-distribution inthe

sectors of Zenatas and Mohamm^dia. ■ ,:... ,

;,;; ^..Limited fiiprpcpan Company, . ■ ..-, -..-:- ..-, - .-■:■;■ ■ • < : ■■ .

- B»E.,iI.--: t R^gjedes. Exploitations. Industriell-es. ,. . .

The last two organizations provide more particularly for the small centres of

the interior.

The organization dealing particularly with hydraulics is I1Office National des ■

Irrigations, , ; ,,.■;■■,-■ .-; ■;■> . ■ , . '•-,;• ■ ■ ,.' m . ./■ ...;. ..:.■■ '.:■. ■■:. ' ■■ ■'■ ■■■■;'■■'■

NIGERIA

The information 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 public supply., . The Corporation's year

begins on 1 :Apr£L pad, .enjls, on 31 March of;r;fche,.fallowing; calendar

■>;. :■:!■■;..;.- .. .. ;■{!■' ;■!■,"■ : .;■.;■ :■ i . >-ij-r-v:. r ■ • :

REUNION

Compe|t|e,nt. .Ministry i ...;_,.,-... ,.. , . , , ,■ :'..(;*,.■■■■'.

Ministere franpais de 1'Industrie . :,.,\.

Direction de 1' e*lectricite* .. -~ .

Companies responsible for production, transmission and distribution of

electricity aret
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Socie'te' Anonyme d'gnergie Electriquerof Reunion-afr St. Denis,, ^ic4-&as authority

for the public supply of electricity throughout the island and for-the public

distribution of electric energy in all communes except that of St. Deniss "At Sti.Denis

the public supply distribution is undertaken by the private Company Bourtton-Lumiere.

SENEGAL

The "Conrpqgnie des Eaux et Electricity de 1 'Quest Africain" (Private .: Company"

founded in 1950)pis Responsible for the production: and distribution of ■ electric energy

in the western region of Senegal* , .- -

SUDAN ,':■ .. ■; ; , ■,, . ' ,'. - ; ,,' ,' . ":, '".■:

There is a Ministry of Irrigation -and flydro-electric Power whichhas; its., . , ,;

headquarters in the G-ezira' region. ' ' J ■

The Central Electricity and ffater Administration, in Khartoum,, is the responsible

body and supplies electricity in the Khartoum area! and as far south asSennar. This

body \ras set up in 1959 to replace the Sudan,-Lights and Power Lt<Ui..and the VadMpdani ; .

Light & Power,'C-p-;;;L'bdu ■.■ - ■ ■• r -u- ■..■■■>•.■■.:.■'. i . i .: ■■ ',-■.■. -;:-,;.■•- :. -\ ■■■ . \

,■ ■.; "i •■}'■ :

TANGANYIKA - = rr-l^ ■ .-.:, ; ■ ;■ ■..■ ; i:, •; ■ . *, . . ■■;■.. .-,,■■ . ■• ■ ■■■■■, ■..;:■

The "Tanganyika Electric Supply Co. Ltd." (TANESCO), a private Company, is solely..-•■

authorized by the government for the production, distribution and sale of electric

energy. ■: .-.

TOGO ■ ;. ,■:-■■ .;. ,!-,;:;.■!. : ..., -.,- -,, ■ : ■. ... - ... ,.,\ \,. ■■...: ■■■....., . •: ,,; . ■.

The.responsible: itinistries arei ■::■■:"... -■.■■■-..■ ■ ■ } ■• • ■ , .; .■■■■ ■ . " .,;;■ .-.-,

The Ministry of Public forks, Mines, Transport, Posts ahd Telecommunications,

Companies responsible for production, transmission and distribution of electric

energy are: ,1 ,

Union Electrique d'Outre-mer (UNELCO), which covers production and: distribution ■

in the urban areas of Lome' and Ane"cho. • - ■ .-. .-.i ' ; , '■ ., ■• ■••>■ !■-.; !■

Energie Electrio^ue du Togo, a Company for the production'and'transmission of energy
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FEDERATION OF RHODESIA & NTASALANI): (N. Rhodesia, Nyasaland and S. Rhodesia)

The Electricity Act, 1956? as amended, provides the legal framework of the

electricity supply industry in the Federation and is administered by the Federal

Ministry of Power.

Electricity undertakings in the Federation comprise the following:

(a) the Federal Power Board

(b) private undertakings

(c) licensees, and

(d) local authorities.

All undertakings> 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

Act0 Its first function was to construct the Kariba hydro-electric project in order

to supply power in bulk to other undertakings. The Board also has the duty of

investigaiing further facilities for bulk supplies of power in the Federation. Power

is transmitted from Kariba over a 330 kV system to Lusaka, Kitwe (serving the

Northern Rhodesia Copperbelt and Ndola), Norton (serving the Salisbury area), Sherwood

(serving ihe 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 generating stations of any licensee or local authority. The Board

controls the output of such stations and meets the cost of generating electricity at

these stations. At present the interconnected generating stations are Salisbury,

Umniatij Bulawayo and Lusaka.

Private undertakings do not require to be licensed in terms of the Electricity Act,

though the consent 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 regulations and private undertakings must comply with any requirements of the

Minister for the purpose of facilitating co-ordination with existing or future under

takings. Private undertakings may be divided into two categories:

(a) an undertaking for the generation or supply of electricity for use solely

or mainly on the owner's premises or for the purposes of his business, being

a business other than a business for the supply of electricity;
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(b) an unmaking or undertakings for the generation or supply of. electricity .

opora-tcd-.sololy or mainly in the interests of a group of associated (

.compass..for the purposes of the businesses of these companies. ;.;,...

The Uleciricli,y UJ; also provides for the establishment of an Electricity Supply.

Commission in each of -ihs ^hree territories of the Federation. The. functions ;and

duties of iilec-brir-i-r-y Supply Commissions are to generate, acquire or supply electricity

vvhhin thoir territories and in consultation with the Federal Power Board to ;

investigate new and additional facilities for the supply of electricity and for the

co-ordination of existing undertakings. ■ ■ ■ ' \ )

The. Southern Rhodesia Electricity Supply Commission owns power stations at Umniati,

Shabani, Gwanda and,Urn-tali, and a small die sel station, at Chipinga.. It owns over ;

77OGO miles of transmission and distribution lines which supply .power to a very large,

are*., including most of the .smaller local authorities in Southern Rhodesia. Larger _.

municipalities -.suqh ,as .Fort .Victoria, Gatooma, Gwelo, Que. Que and Umtali purchase the ,

whole of their electricity requirements,in bulk from the Commission and carry out ; . .

distribution within ilieir respective areas of supply.. The Commission also supplies a

larger number of.mines^ fc-ms and domestic consumers. ; ■-.■;. ■ : :

.The Nyasaland Electricity 8uppiy Commission is the successor.of the Nyasaland

Government .Department of Lleq^ioaX .Services. The Federal Government provides the

capital reGuire-tents for Vie Cojr.miss.ion1 s undertakings in the Southern Province and :

at Lilongwe? ^'orri Johnston cni ^:gau, ....;■

An Electricity Supply Coir.tnission.vas not established in Northern Rhodesia and

there hca,.therefore, been no .need to re-allocate financial responsibility between the

Federal and Territorial Governments for development of electricity distribution there.

.... As .stated above, a local. authority does not require a licence to supply electricity

within the area under its .jurisdiction, and no undertaking may supply electricity within

the area uader the jurisdiction of a ,l.oc,al authority without its prior consent. If,

however, a local authority supplies electricity outside.the area of its jurisdiction it;

does require a licence. The. Territorial Governments of Northern and Southern Rhodesia

are responsible for making capital available to ;local authorities :to meet their

requirements for electricity development. ;L , ..,-_,.. f

The Electricity Act provides for the establishment of an Sleetricity Council in

each territory. The- .functions of these Councils are to advise, the minister of Power

on matters relating to the issue and amendment of licences and on tariffs to be

charged by licensees.
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TUNISIA

(a) Le Secretariat d'Etat au Plan et aux Finances is responsible for electric

power and controls its production and distribution.

Production and distribution for the whole of Tunisia is undertaken by the

Socie'te Tunisienne de 1'Electricite 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 Tunisia,

(c) Le Secretariat d'Etat a 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, tor associated

electric power installations.

UGANDA

The public organ responsible for the production and distribution of electricity

is the "Uganda Electricity Board" (UEB) which is situated in Kampala*
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ANNEX VII

SOT-MARY OF ANNUAL CAPITAL INVESTMENT FOR ELECTRIC POWER

_ SUPPLY BETWEEN 1955 AND 1961. (SELECTED COUNTRIES)

ETHIOPIA

The total figures below exclude expenditures of self-producers. The

expenditures - for the Ethiopian Electric Light & Power Authority - are in

Ethiopian dollars!

# 1,538,000 for 1958

£ 1,408,000 " 1959

^35>939?OOO " i960

$ 2,106/000 -■ » 1961

GABON

Refers to. the system of Port Gentil-Lambarene.

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

to plant investment only through the Sooiete d'Energie de Port-Gentil.

GHANA ■ '■ '

Including the Tema deyelopment project average capital expenditure per year

between 1955 and 196I was £G 732^000. This figure represents the amounts available

from development funds, annual votes and covers thermal power plants, transmission

and distribution* . .

KENYA ... .:

The fixed assets and annual investment for The East African Power and Lighting

Company Limited and _5he_.Kenya Power Company Limited, from 1955-1961, are set out in

Tables l'and 2. .

MALAGASY. REP,

The annual investment between 1950 and i960 of the various electric power .

vjidertakings was as follows:
Millions of

, Companies . . Francs CFA

Eleotrioite et Eaux de Madagasoar 2,457

Sooiete* d'Energie de Madagascar 1,889

Electricite de la France Australe 80

Others 26

TOTAL! 4,454
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Ta"ble

The East African Pqwrt and Lighting Company Limited

Year Thermal

Plant

Hydro

Plant

Transmission Distribution

Lines Lines

Total

1955 Opening

Balances 2,475,674. 2,768,425

Additions/
Deletions 74-1,503 -2,641,288

391,820

303,131

2,840,622

- 440,978

3,217,177

1956 Additions/
Deletions 789,316

4,006,493 128,956

1957 Additions 88,498 1

692,292

34,017

2,777,750

371,702

' 4,094,991 - .130,104

1958 Additions/
Deletions - 182,049

3,912,942 130,104

1959 Additions/
' Deletions - 254,290 98

726,309

69,190

795,499

380,474

3,149,452

422,097

3,571,549

179,736

3,658,652 130,202 1,175,973

I960 Additions/
Deletions 166,274 112,041 673,898

3,751,285

- 350,933

■ 3,824:926 242,243 . 1-849,871

1961 Additions 468,386 942 135,663

3,400,352

211,956

Closing £4,293,312 234,135 1^5,534
Balance:

3,612,308

7,605,491

495,365

8,100,856

309,238

. " ■

8,410,094

306,018

0,716,112

601,280

9,317,392

816,947
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Table 2.

The KenyaLBower Company Limited ... . ,..,., .

• 2£2£ '^ '■-]'"'■■ ''SEES. Tra^ission ; J^i'"
1955 Assets Acquired and Additions 2,800,216

1956 Additions/Deletions

1957 Additions/Deletions

1958 Additions/Deletions

1959 Additions/Deletions

I960 Additions/Deletions

1961 Additions/Deletions

697,220 3,497^436'

-~'T2,"557' """2,068,418 2,045,861

2,777,659

-11,691 :

2,765t?68

- 9,605

2,756,363

7,587

2,765,950

1 687

2,764,637

- ■" '"871

2,763,766 ■

2,765,638

1,167,814

3,933,452

4,609

3,938,061

- 5,201

3,932,860■

254,561 ■->

4,187,421

- 6,784

4,180,637"

5,543,297

1,156,123

6,699,420

- 4,996

6,694,424

2,386

6,696,810

--; 2^51248

6,952,058

- 7,655

6,944,403

MALI ;,■ , -. ; ... .- ■■ ... .- _: ■ ■-.

Gross annual investment f.or electric power over the period I955-I96I was

as follows:

Thermal plants 35 million Frs. Mai,

Hydro plants -

Transmission -

Distribution 15 million Frs. Mai.

MOROCCO

The total annual investment (gross) has Been:

111 million dirhams.
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HldERIA

Average annual capital expert-**' (1956 - 19*1) -.wast

Plants Q&ermal. & hydro) • - . £1,034 million.

Transmission & Mstritution: £0,931 million.

FEDERATION OF-SHODESIA A

The gross expenditure for- the period .1953-1961 in the electricity supply

industry (generation, tran^fssion :;and distribution) was approximately £133,000,000

(Rhodesian). _ —...-—.-...

REUITION

Over the;Periodl955-i96i:;i^tmen^ for public supply production and

distri^)ution«f.eleotricity^have teen: . f ,.

Diesel pianta: ,. ._„_.. 59 million Frs. C^
Hydro-eieotrlc^lants:-. . , ■-.-:.. 7©2.«lllion Frs. CFA

Transmission lines (at-«3-"«0t U5 »il31on Frs. CFA . ,: . :;f ,r

Distribution hitwrkr- " " -405 ^Uion Frs. OFA

TOGO _
Annual r^QBSr:investment7 over Ihe "ierT5d was: _

■'■ :" ' ' 220 million Frs. CTA (1955-1961)

Hydro-electric plants: 310 million Frs. CFA (Kpime)
, . 170 million Frs. CFA (1955-1961)

Transmissions -... . ; ,, ^ . ........' _...,r . „...,;

Distribution: "4 iillion Frs. CM' -
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ANNEX X

OP PTES3L H

Country and name of

... ... _ Installation

1

■ fa)
,MApAQA3CiRh v / : '

Arsenal Di^go-Saurez , ;

Societo Roche for;taise . :

Societe Sucriere! Mahavavy

; Ambilobe ;

CVA.SVNVBaV Nossi-Be "'•"

Ciraenterie d'Amboanio

Societe Filature Tissage ;

Madagascar ! ,

Bucrerie Marseillaise Madagascar

Sucrerie Cote Est Maromary

Usine Sarpa, Tulear

De Heaulme a Berenty

Domaine Pechpeyron Bevala

Amboasary

MALI

Bamako

Segou

Kayes

Gao

REUmON

E.E.R. St. Denis

E.E.R. Le Port

E.E.R. St. Pierre

Capacity ana -

number of

■ ■"■ units

. 2,400-k7i.

465 kYA

8,-168 kVA

- 2?702"kYA ■-

:-,900 kVA

'."1,160 kYA
.4,440 kYA

,650 kYA

740 kYA

I;290. kYA

1,162 kYA

(3 :c 1,000 kYA

(2 r. 2,500 kYA

(2x-475 kYA'
(1 x 575 kVA

2 x 350 kYA

(2 x 30 kYA
(I r 135 kYA

(1 x 21G kYA

(l x 1,000 kF

(1 :c 600 kW

(l x 300 kW

(2 x 255 kff

(l x l?200 k\7

(l x 600 k?

(1 x 300 kV

(l x 130 kff

Year of

entry into

■ service ■

3

0 »

t 1

* •

D O

r b

s » . ...

• s

1953

1929

195-'

1953

1951

1951

1951

Maximum

1 oad

- <M7>

4

37200

855

10,954 .

ly66O

2,379

1,613

3; 491

835

850

600

613

3,260 .' ■

450

300

160

1,900

1,710

1,030

(a) Figures in column 4 refer to production (kWh)
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Country and name of

installation

TOGO -

Lome

Kpime

CAMEROON ■

Yaounde

Nkongsamba

Mar oua

Bassa

Gar oua

GHANA

Tema (not including mining

companies)

Accra

Takoradi

Kumasi

Capacity and

number of

units

2

(2 x 80 ktf

( 450 k¥

( 550 ktf

( 425 kW ;

( 550 kff

4 x 1,500 kff

440 kW

900 ktf

460 kV

2?600 kV

428 kff

35,2 UW

13*0 MW

7.2 MW

6.8 Mff
..!■ H ■ ——

Year of "

entry into

service

Maximum

load

(kT)

3 4 ;

1936

1951

1958

1960

1961

1961

1962

■ •

• •

• •

■ •

c o

* 3

■) •

1870

in:

1962

• •

■ •

■9 «

» •

• •

• ■

■ •
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Map 2

Location of some Main Mineral Resources of Economic Interest in Africa



Map 3

Basic Distribution of Hydro-electric Resources and Fuel Reserves in Africa
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Map U

Distribution of Gross Electricity Consumption in Africa

relative to population-1961
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Mop 6

Some Main Transmission Lines and Electric Power Plants in Africa
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