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INTRODUCTION
 

This is the third Energy Sector Report presented to a SADCC Conference. 
The first and second were presented at the Maseru (1982) and Lusaka
 
(1983) Conferences respc-ctively.
 

The Report which was approved by the Energy Ministers, SADCC, during
their meeting held in Luanda 13 September 1984, is designed to comply
with the objectives of the Conference being mainly a review meeting held 
at the level of senioi officials. According!y the Conference will consi
dsr progress made In the imp] eT~os St on of projects, hottlenecks and, 
where appropriate, new projects. 

Section I of this presenration is a Progress Report which reviews Energy
Seccor development since initiation in 1980. 

Bearing in mind that Energy is one of the sectors given special atten
tion during the Conference a quite comprehensive review has been pre
pared. Included in Section I are inter alia an outline of the organisa
tiona1 set-up within the Energy Sector, Organisation and Management of 
the Energy Sector Projects, development of the energy policy and energy
planning for the Reg ion, statns of ongoing projects an,1 ex:perience with 
donors. 

I Secioa IT a briei Outline of the _ne rg:y s itUtion in the Region is
 
presented. The out lIne focuses on key energy isoues, 
 intcr a1ia the 
scope for substitution of traditional and imported tuels by indigenous
commercial energy. Sonic comments on the supply, demand and eoergy imbal
ance of vai ious types c1 cojunerclal and traditionaI fuels are presented.
A separate chapter deals with issues relating to energy in the rural 
sector. The chapter descr:ibes interdependence between energy and agri
culture - the other sector in focus during the Conference. 

The energy overview in Section If outlines the general context from 
which new projects have emerged. 

Section 11 1 presents new , c rg,. project a. 

A]l the new projects form pIrt of the Energy Sector programme designed 
to p.:onote the overa ii socio-economic development of the SADCC Region. 

Among the new cnegy projects are some national projects of specific
high priority adopted as regional in accordance with the criteria tcr 
the evaluation and selct ion 01 regional projects approved by Eneigy
Ministers, IANC. These projects have the potential to serve more than 
one of tlhc Member Sts tes of SADI;( in the medium and long-term perspe 
t lye. 

For the new projects both an executive summary and detailed descriptions
have been prepared. Each project descriptimn seeks to provide a clear 
justification for the project. 

Backgi ound, objectives, work involved and cost estimates including fund-
ing requirements are described. It is envisaged, however, that these 
project descriptions may be relined both as a result of further consul
tations bet ,een SADCC Member States and as a result )f negotiations with 
SAC imternat onal cooperating partners. 
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1. REVIEW OF ENERGY SECTOR, SADCC DEVELOPMENT 

1.1 Establishment of an Organisational Framework
 

Constitution :
 

On I April 1980 Heads, of State and representatives of nine coun
tries of Southern Africa signed a Declaration in Lusaka, entitled 
"Southern Africa: Towards Economic Liberation". Thus was born the 
Southern Africa Development Coordination Canference, SADCC. The 
Declaration recommended that the countrie of the Region work 
harmoniously together in such a way as to integrate their econo
mies and gradually reduce their dependence in particular but not 
only upon the Republic of South Africa.
 

Sector cooperation among SADCC Member States war initiated during 
the lusaka Summit when heads of States signed the "Programme of 
Action". In the programme each country has been assigned the ve
sponsibility of coordinating a specific area ol cooperation. The 
People's Republic of Angola was entrusted with the responsibility 
to coordinate Energy Devel opment , Conservation and Security 
(Energy Sector). 

Organisational Hierarchy
 

The Energy Sector, SADCC, is coordinated through Regional meet
ings and a Technical and Administrative Unit, established by the 
People's Republic of Angola within the Ministry of Energy and 
letroleum.
 

Two levels of Regional. meetings are convened regularly, i.e.
 
Energy Ministers Meetings and Energy Officiais Meetings. At these 
meetings all SADCC Member States should be represented. 

Energy Ministers report to the SAD(,: CoknciL uci Ministers while 
Energy Officials r(:port to the Fnergy Mini sters Neetings. 

Altogether five Energy Yiniisters Meeting!:; and seven Energy Offi
cials: Meetings have taken place in varicus capita!!; of SADCC 
countries as follows:
 

February 198.), luanda 	 - Energy Ministers 
- Energy Officials 

June 1982, Luanda 	 - Energy Officials 

September 1982, luanda 	 - Energy Ministers 
- Energy Oificials 

December 1982, [uanda 	 - Energy Officials 

April 1983, Dar es Salaam 	 - Energy Officials 

July 1983, Maputo 	 - Energy Ministers
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May 1984, Blantyre 	 - Energy Ministers 

- Energy Officials 

September 1984, Luanda 	 - Energy Ministers 
- Energy Officials 

The Technical and Admini!;trative Unit :
 

The mandate for the establishment of a Technical an d Administra
tive Unit, Energy Sector, SADCC, within the Minif;try of Energy 
and Petroleum, People's Republic oL Angola, can h found in the 
Record of the Luanda meeting of the Council 01 Ministers, SADCC, 
June 	 1982: 

"Ninisters agreed that the ;overnmeont o Angoln;. ;,ould create 
a unit, within its Ministry o Liturgy, with o.y.ternal assis
tance if necc.ary, to coor Lnate work in thus 1 ield." 

The specitic tunctions of the Technical and Admilt i trative Units 
include:
 

(a) 	Administration
 

(i) 	Making all the administrative arrangements for 
regional ',eetings of Ministers and Of ficials; 

(ii) 	 Circulation of agendas and pape vs for all. such meet
ings and the prep;,ration of minutes; 

(ii) Other such administrative functions as required. 

(b) 	Energy Bulletin 

(i) 	EditJng of the Bulletin; 

(ii) 	Provision of secretarial and translating facilities; 

(iii) 	 Production and distribution; 

(iv) 	 Avertising. 

(c) Technical ;istance aed 	Advice RequestA.;. 	 on 

(i) 	Preparing reports and documents considered necessary 
for the work ol the Fnergy Sector; 

(ii) 	 Preparing and submitting regional development plans 
and projects; 

(iii) 	 Recomiending measures to optimise the utilisaton of 
existing facilitics; 

(iv) Recommendinrag immediate, medium and long-term measures 
necessary to meet energy demands; 
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(v) 	 As;ist lug Mtmlber States with ithe preparation of docu
tIeiit itl I n1 voInititi t lit with devvlopinent projects, 
lwhre itcessairy. 

(d) 	Relations with Donors 

Assisting when requested in bilateral and multilpleral nego
tiations with donors; for funding for regional, projects and 
programmes anil In lobbying in order to assist the coordinat
ing state and Member ;altes concerned ir. finding the most 
suitable potont ;inldonor organisatlon. 

The 	 Technical ana Administrative Unit is headed by the Regional 
Coordinator, a senicr official of the Government of Angola. With
in the context of the guidelines approved by SADCC Ministers, the 
responsibilities of the Coordinator include: 

(a) 	Convening and chairing regional meetings of energy offi
cials;
 

(b) 	 Ser'icing metings ol lnotgy01 i'iis;tr:; and p rovid ing follow
up in the tipl mentation of the ri c i tis taken; 

(c) 	Overal ediloriio [ k; aui ti~len t respo: iibiity for the 
Regional Energy iLuletin; 

(d) 	Coordination ot the Eiirgy So_Ctor in tile Region; 

(e) 	When requested, initiating or ,upporting contacts wiLh
 
SADCC's international cooperating partnr, 

(fi) 	 overseeing thu work and cuntrolling the budget of the Tech
nical and Acrintl;trative Unit. 

The Coordinator ultorts to Che (;ommitrce of Energy Ministers 
(Energy Minister, Leting) through 1li1f ofthe ister Energy,
 
Angola.
 

The 'lechnical antil drini.strativo i'nit is in principle organised 
in three major dii ions, i.,. Techlical Division, AdministrLtive 
Division and jor BLi lot fitDivision. All divisions, report di-
rectlv to the IeI ionat Coordinator and each one i, headed by a 
CoordinaLor. The egi ltt i Coordinator is supported by a staff of 
some 15-20 people including an exeiutive ditor. 

Ile Te&hnical Dix ri ,n is respon;ible for technical assistance 
and advice on req,:ts (item c, page 3) and takes care of mOSt of 
the liaisot with ounors jointly with t& egional Coordinator and 
the Executive lirctor Uitem d, page 4). 

The AdmiistL-,iivt. Division .s rcaoipm:ihie for intlinal adminis
trative rout[ ,n aicc,,u ting, e , tjrio l functions, PR, library, 
etc.), liaison wilC. .ber S ..t n( administrative orrangements 
for regional meeti ig,; uif I:lcrgy Ministers rnd Officials (item a, 
page 3). 
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The Energy Bulletin Division Is responsib e for a II matters 
relating to the preparation, producLioi and distribut ino i hc 
Energy Bulletin (item b, page 3). 

The Technical Administ rative Itand Fin enjoy:, ;ubstant iai n1t.erect 
and support from donors. Techn icaI ass istance at present oI 
fered by Norway (five experts - one ea h in ene rg' plnii, p(
troleum, coal, hydropower and /lgnit '-at ion/ecioncus) , Bt,]g ice
(one expert in administration/staIf support ) and !1( (one wool
fuel specialist) - all stationed or to he stati.i ,A t.naida. 

Negotiations are being carried liut with hog[gtum t , lund aid sta
tion in Luanda one energy planner ;i(d no, specialii: in nforia
tics. Italy has also indirated wil ini..e so to s;iw d technical 
assistance personnet to the Lit in 1uiimda. 

Equipment (cars, typewriters, mictocompuL2 S;, edit in; quipmilt
for the Bulletin, p hotocopying machinvts, etc. hds! stationery
have been( donated by various foreign ageclic eS 

Ulnder a Norwegian grat new temporary ff ices udlung,i inc ott ice 
furniture and instal lazions for the '- hnica I and Adinist rative 
Unit are being developed. Tile premi!;es representilng a ma ijr imi
provement in working conditions Wer the Technical and Adminis
trative Lnit will he' t ;ken into1 toil operat ion duing the last 
quarter of 1984.
 

One major objective of the foreign tuchpic'l ass'tance is to 
educate employees of the Tuchmical aid Administrtat ive Unit in 
pro fessions related to energ.?., planin g ain cooperait ie,. 'Ihus acontinuous tiaining takes place in tl I niL. o :i,i, Eilt'i'gy Offi
cials huhxe or several occasionis rlt ived cours;us in ELIgl isl 
ab road.
 

1.2 Or-aiso a aiagei:mtet of Qeri( uctr1Proje_ctthe ' 

The Energy Sector, SAh(i(2, is full,, atare of the imporrance In 
giving donors: a clear statenient of lo,' the energy projecLS ar'e to 
be managed. Consequently, guide lines for the "ltrganisation and 
hanagement of the Energy Sector" har'e been drawn up in an inter

nal dnc;nnat. Energy MinisLers approved the document at their 
Blantyre ieeLing, May 1984, as an in ternal Energy Sec-tor working
document for the guidance ol 
 Member States. 'ie decitent reads:
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OrEEnizationi and Management of En er~y Sector iPrulect s 

The presentation of energy pcojects to 	 the funding 
Institutions and Agencies, as well as the subsequent
links which will be establil:hed at different levels, 
require a previous definition of the responsibiIities 
concerning the ilmplementatiun of the projects. 

Therefore it is recommended thit the following guiding 
principles are considered:
 

1. 	Member StaLes invAlved In each particular project, 
undertake to study, with the a,asistance of the 
coordinating country the best way to implement 2t. 

2. 	 The Coordina ting Country wi1l provide, through thC 
Technical and Administrative Unit of the Energy 
Sector, the required assistance to Mlember States in 
all stages of the project. 

3. 	 Financial respuns lb ili tytfor each piojcct wi1.1 be 
clearly divided between the ember tates involv'd, 
and each Member State will le rscEpons lbIc f,.r er
vicing its financial commitments. 

4. 	Progress report on :,l] energy projects must be pre
sented to Itncrgy MIsters, through the meeting of 
Energy officla by rile Coordinating Country. The 
Coordinating Country, through the T~chnicai and 
Administrative Unit, mu:o be kept tully informed of 
the status ol alI reIt l energy projects. 

1.3 Coordination With Other Sectoro; of SAI)CC 

Relationships for cooperation with othe r sectors3 have been de
fined for training and Industry ill: 

"Relationship betwee:: the SADCC Regional Training Council and 
oher sectors of the SAW(IS Programme of Action", Annex F of 
Report on the Ener;, Sector, SAIDCC Council. of Ministers, Lusaka, 
31 January 19i84
 

and
 

"Draft Irotocol- on Cooperation between SAI)CC Energy and 	 Industry
Sector" adopted by Energy Ministers in blantyre, May 1984, as a 
guideline to be followed in relations between the two sectors. 

These documents define procedties for increased collaboration in 
fields of common interest and a im at avoiding overlapping or du
plication, partictlarly in the definition, preparation and imple
mentation of projects.
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1.4 Energy P li yc


Th emergence of an energy policy Lor the SAIWC !ogion was ini-
Liated by a position paper prepared and presented by Angola on 
behalf of SADCC to the UN Conference on New and Renewabl#c Sources
of Energy in Nairobi, August 1981. Elergy Mini ci* rs amended ;!ld
approved the dociument during the Nairoli Conference and the Goun
cil of Ministers agreed to circulate tle paper (ei i lWornat [on at 
the SADCC Blantyre Conflerence, LDecember 198. 

At the first lieuting ol Enorgy Nlisterl; in Luanda, February
1982, the Council of Ministers wa:s invited formally to adopt the 
document. 'File Council of Minitor; adopted the policy paper in 
their Luanda meeting, June 198. unur the ti r e "Toward in
Lnergy Policy for Southern Alrita" on which basis tit reginal 
energy programme for Southern Afr Ia toi ; ,u. developtd 
(Annex I) . 

in Luanda, lebl r,1yI '2, Ener,,y ,ii isteus decided to circulate 
to Member StLtes; a document entit tlui"Ali Approachl to the Energy
Situation in Southern A! rica". The document prvideud a starting
point for the construction ot allt.n rgv master plan for Soulthern 
Africa. (ue:;t ionial-reos oilnat ioeni c1-irgy balances etc. had been 
prepared and leoLbMor States we i' requictlest to fill In these to 
improve the dnerug':data banc. 

he Feliriiarv meeti g i ! I, ;.gy iiaite;. I iilcsted the eileiting of 
officials t prepare a irai t l'rogrdui;, of Act In fOr Energy Plan
ning and IInt If icat ion tof t)rojkt t ill SAI)C. The Septenbe r 1982
i:v:et ing of Energy MinijtI ayrapproved thu Vrogitne of Action as a 
Vo*i- Schl'oliue for the ullta I ttU1'e. 

'hle tsork Schedule detailed lWetl, ti. s'hdiille to the col [cat ion

and analv.oes oF regi ona I 
 enlti Ig data lead ig to t he iltit ifica
tjot; of il p'ig;Iject a for presentatit" SAIC ' , ltermationial 
Coopetaitiug putler: in ilhllaka, Iiilioi V I 'i[. 1hlt wOik wa; de
signed to he ulhurtakeni close 
 CtIns IL ti With : 0'1her StiteOS 
and techl ;,l 5:, ills toured the [egliin during Aniguilt/September 
198 :. 

An essentia]le cit in the process was the complbot.iiin y the 
ember Stat us ot the energy questionnaires and their analyses by

Angola riult i l t Energy S.:t o paper 1i)r tented at the 
Lusaka (C;inietrence 1'"3 (Project ..I .ue Chapter 3). 

This work togerlieu with the miIanlal. ; presented in lecember !9h2 
at the Hat-at,: :;and Ilevelopment in So ithern Af ri
'a, (pport.uniis and (:on traints'' (Project 
 .V.2, Chapter 3)
f otrm the backbone of tio available lnformatian regarding the 
overall energy situation in the ll Regon. t is understood that
this can only serve o; ii ii-st ippro;.ImaIon to a atislactorv 
understanding of enu rgy Oira I tllcesin ,Al"i . 
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There i a clear teed to improve The energy data base and also
the energy planning system. To facilitate continuous recording of
existing conditions, analyses of energy dynamics and predictions
of energy developm.tnts, the fechnical and Admir. stratf[ve Unit has 
already embarked on the establishment of an Information Coordina
tion System (Project 0.0.5). The system is being developed in the 
Technical and Administrative Unit with foreign technical assis
tance and is expected to yield results Lo-fore the next annual 
conference.
 

As an integrated part of energy planning, the Technical and 
Administrative Unit will have to s;urvey completed studies and 
reports on energy-related issues conducted by Member States. Of 
specitic interest ire Energy Ma.ter likePlans those already re
ceived from Angola, Lesotho and Swaziland. 

Proper energy planning also requiie. an inventory of regionally
based manufacturers of energy equipment, training facilities,
research inst i tut ions nid energy-rolated journals produced in
Member States. Surveying of these topics will. he Included tn the 
future work programme of TAU. 

1.6 SADCC Enorg" Bulletin 

lhit d''ict ion : 

The publication ol a Regional Energy Bulletin was agreed In prin
ciple by SADCC Enc.rgy Ministers at their meeting in February 1982 
and formal.lv approved by Ministers at their meeting in Septembe 
of that year. 

The objectives of th SAD(I; Energy ho I letin art the lallowing: 

- To increase t he flow ot inf ormation on the rCg Olnal energy 
situation to Member States; 

- To provide r.liahIe and up-to-date information relating to 
energy sector activit ios at an ii;Lernational level and to
help develop and mainintoin an attitude favourable to. regional 
and international cooperation, 

- To promote the po licie,;s nd progiammes of SASW Fnergy
Sector ill the intoeroar na medic and to prevent iisinorma
tion. 

At the request ot Energy Mtnisters, a reginai survev :as carried 
out covering matters relaLing to the production, edLtorial con
trol, organisation and budget of the proposed uilLetin in order 
to determine where the magazine shtild be printed and by what 
methods. Thu survey examined what t',, of jounr:alists should be 
emp yed by the 1LulletIn ave I I as what kind of information 
ought to be carried by the pblJciatiin. 
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Printing 

The first issues of tile Bulletin were printed outside the Region.However it theis view of both Energy Ministers and Officialsthat the Bulletin should be printed in the Region. As from Septeriber 1984 the Bulletin will be printed in Angola. 

Financing :
 

The Bulletin shall in principle be self-financed, i.e. the 
costs
incurred in producing it shall be met from sales, advertising and 
outside contributions. 

Editorial Organic;ation 

The establishment of a qualified Editorial Organisation hasproved to be difficult. Being developing countrtes, the SAI)CCMember : tates and in particular Angola as implementing agent havefelt the !;train caused by lack oi adequate infrastructure and 
quailified manpower to preduce tile Buliletiin. 

A graduja I and qual i tat ive growtlh approach h1ls been adoptedthrough i nit ial creation u f a small core of professionals inluanda. The centre in Luanda is supported by regional correspondents ind regional experts along with guest contributors takingpart in regiona l activities. A broad exchange of information
regional and irit,'rnational news media is thus 

with 
being promoted. 

Information Material : 

As w;1a eavisaedL from tile teginning the main themesF of SADCCEnergy Lulietin have been: oil, coal, hydropower, gas, new andrenewable energy sources, and energy sector activities. In additron it his been possible to extend coverage in tile more recentis! ues to include economics, technology, solar enrltigy and woodfulu. It has also beeni possible to be, in regional reports (so farcovering Lesotho, Mozambique, Tan:zanii, Zambia and Zimbabwe). 

1.7 Seminar Activities 

Two regional ,;eminar have been completed: 

- Energy D)evelopment ill Southecn Africa, Opportunities and 
Conitraints, flaiare, Decemlber 1982
 

- Wood unl Seminia r , Juanda, October 1983. 

The seminars have praved to be if great importance in making theenergy issues of tre Region better known. Useful contacts
been established and di;cussion:; tiave 

have 
been fruitful during both 

sPel tnars. 
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The proceedings and recommendations frow the seminars have been
 
presented in special reports 
(see Chapter 3, section on SADC(;
 
Energy reports).
 

A conference on the Operation of 
SADCC Electricity Utilities is
 
scheduled to 
take place in early December 1984.
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2. CRITERIA FOR SFILECTION OF PROJECTS 

The criteria for selection of energy projects approved by Energy
Minister;s in Luanda, People's RepubLic of Angola, September 1982, 
and amended in September 1984, are as follows: 

2.1 The basic criteria for the selection of regional projects are 
whether or not they contribute to tile achieverient of tie develop
ment objectives of SA1)EC as defined i, the I)eclaration -- Southern 
Africa: Toward 'cononic .idberatiou. SAIWC development bojectives 
which wil Ibe pursued through coordiated action are: 

- the reduction of depemence, particul-arly, bht tot only, on 
the Republic of Sortt Africa; 

- the forging Of links 
giol ,,11inte,'lat ion; 

to crea te ;r genuine and equitable re

- the mobillisa ion i f r'esource:; to promote tlr ilrplITion tLatioll 
of national, Interstrate and reginal policies; 

-
 concerted act ion to secure International cooperation within 
the framework of our strategy fo econotic lireration. 

2. 2 These ba sic cri teria have been f ur"lie r re fintd i tie con text o1 
SADCC cooperation in the field of I'onergy ia tiltr policy docieint --
Towards an lor Africa.Energy l'oicy Southlrn SAIrCE 's energy
strategy will at inter al-raim achievig, i, the 1ol losi.ng objec-
tives: 

- exploration and exploitation of two Hegion'tr maassive coal 
deposits, both to meet regional wouds and ltt ry[ortt; 

- nt nrificat Irir "t 111, g!; ald coal iprr;pect irg, within the 
Region, as well a:, iteh r pronli;lllg sutrc Of eler y; 

- incr,2,let, tlo ot! I rLro hVd l'O] (L itC sc ltes; 

- to p. jtote rra 1--t-oa le hydroelectrIc s('htltlls as main con
trilr:tiot to rUtIl devclop rent; 

applicltr jo 
the living o;tirtiatld ti dt!- ural population and to mteet 
eneigy requi rer-clt.% itt Lie tl;ra ;tr;as; 

- the i of biomass, olar energy, etc., to improve 

- to promote tir L~kel'rtuttot Ion of tire rLtiottrJt electrical
networks to gualrOtc tlrr supply of energy titoughout the 
Region;
 

- to prorote iffOLestat ion prograrmes, to inprove forest man
agument pratt tes and to prtide basic itformation to 
population s in otrdor to iichievv ratt a.naut i11satIon and 
oyV Ik'trrum t. Inn.31 ti3trt,'l' 
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2.3 In the Energy Oector there are three types of criteria which can 
be applied in the so], ecton of SADCC projects. These criteria 
relate to:
 

(a) 	 The Energy Crisis 

SADCC 	 projects should contribute to: 

- the reduction of dependence on external supply of 
energy;
 

- the lessening of fosil fuel consumption,
 

- energy ceorsrvation;
 

- meeting the inergy needs 
 of the rural population. 

(b) 	REional Cooperation 

SADCC projects thould: 

contribute to the energy balance of more than one coun-
try; 

- be managed, a. far as possible, by 'iti;eus of the 
Region; 

- represent a certain investment magnitude; 

- be own d and controlled fro1ri ithin t h Region; 

-utili ; inputs from within the Region. 

(c) 	 Technical Crl t.er fa 

SA)CC projcct:; should meet .,cceptod technical criteria. They 
:3hou Id:
 

- satisfy a clearly (lefined need;
 

- te te hnically ieasible;
 

- b socially and economically justifiable;
 

- be clearly preferable to any alternative or competing
 
project; 

- nake a posL ive contribution to de\,lopnent. 

2./- Given the nature of SAI)CC and in the light of the above criteria 
six types of regional projects can be dist inguished: 

(a) 	 Projects of Relional liens ion adIt lity 

Such projects result Jrom a coordination of the investment 
programmes between two or mo re :;aten,, with a view to re*duc
ing thie competition between countries, avoiding unproductive 
duplication and promoting production and thus taking advan
tage 	 of a larger market. 
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A number of such projects can be !eveloped within the Energy 
Sector, including among oi'ers: 

- the refitning of oil product,; 

- the production of electrieity, where thanks to the 
interconnection of grids it is possible to distribute 
the production of certain power stations between neigh
bouring countries; 

- the production and uti]isatin of coal. 

(b) Projects Located a; the Frontier Between two or Three Coun
tries 

Such pro ets are very specific ird generally depend on the 
pres ence ui: natural resources .ch they explolt . This call 
be the case vith hydroelectric p(,.r (like the Kariba power
station which helongs bohlh to Zibabwe and to Zambia), but 
also coal and gas deposits or othrC raw materials: for energy
 
production.
 

(c) National Projects With a ROEjjnal Impact

- This appile.i to proj 'eto of spec.tlic natonral priority 
which clearly contribute tW the overall development
objectiv .. of SAiT mni have a pot:ential to serve more 
than one of Ih, -,embr Stat os ii cthe med.ium or long
term future.
 

- There are altso projects which, aithough they arte na
tional, caror be repi;ced iy project.,; of regional di
mensiTon nor ind viaible vccoln mlc ai ternative in neigh
bouring countrie. and which h;nv a significant impact 
on the energy Ilcrnce. 

(d) Pilot Projects and Ie:-earch CenLrt.; for New Technologies 

Taking into Coinideration the imIartance oft ho hnves tneLts 
whic. s, project: requiro and the econoe,ii ri sks Involved,
it is pr.teral, toto avoid duplicaLtiou ill the legion. 

A coordination with regard to the objective.., moons and dis
tributlion it the resrts of suc'h projects is consequently 
desirahle for tire entire Region. 

(e) Utillsation uf New and Renewable :onrces ,__E EnrI, 

(f) Studies, 
 roining Programmes al Irospecting.
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3. STATUS OF PROJECTS, ENERGY SECTOR, SADCC
 

3.1 Completed Project
 

OVERALL COORDINAT [ON
 

0.0.1 
 Study on Regional Energy Situation and Prospects
 

The reports of the study was completed during 1983 and 
distributed to Member States. 

0.0.2 
 Seminar on "Energy Development in Southern Africa: 
Opportuniti[es and Constraints" 

A draft report was made available to Member States in 
December 1982. As directed by the Maputo Meeting of 
Energy Ministers July 1983, officials have received the 
proceedings of the Seminar. 
In Blantyre, May 1984,

Energy Ministers noted the seminar recommendations and 
agreed that the document be publi ,hed on behalf of 
SADCC. 

OIL
 

1.0.1 Phase 1: Study 
on Regional Self-Suf-iciency in the
 
Supply of Oil Products, Phase I - Prefeasi
bility Study
 

In Luanda, June 
1982, Lhe Council of Ministers approved
the Draft Terms of Reference for a study on how SADCC 
Member States might achieve self-sufficiency in the 
supply of oil products. The Government of Angola was 
requested to implement the study as a matter of priori
ty. Technical missions virited Member States to 
collect
 
information and to consult Number States. Results of 
the study were presentud to Energy Ministers and 
adopted In MapuLo, July 193. An evaluation of the 
study ha, been completed. At the Maputo Meeting a sec
ond phase of tht- study was approved. 

3.2 Funded Projects
 

OVERALL COORDINATION 

0.0.3 Support 
to the Energy Sector, Technical and Administra
tive Unit
 

The Technical and Administrative 
Unit has maintained
 
contacts with those countries and institutions that 
support It directo and contribute with technical rs
sistance, physical facilities, equipment and training. 
They are: Belgium, Brazil, EEC, Norway and Sweden.
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in the near future, a staff (,f foreign technicians wi Ii 
join the unit in Luanda. Tile objective is to develop anl 
increasing amount of work in the Region and through 
training eventually achieve complete self-reliance in 
coordination of the Energy S ctor, SADCC. 

0.0.4 	 Energy Bulletin 

See paragraph 1.6.
 

0.0.5 	 Information Coordination Sysiem
 

In early August 1984 discussions between the Regional 
Coordinator, Norwegian Technical Assistance to TAU and 
possible Belgian Technical Assistance took place in 
Luanda. The objective was to establish criteria for 
cooperation in development (I an Energy ata Base and 
Planning System for tie Reg on. Agreement. was reached 
on a paper defining tihe coop ration. 

OIL 

1.0.1 	 Phase 2: Study on Regional Self-Sufficlency in the 
Supply of Oil Products, Phase 2 - Feasibility 
Study 

Funding for the sttudy has been secured by EEC. 

Following the internal procedures ot the EEC the call 
for tender will be submitted to a short list of eight 
European Consultants. The Coordinating State is still 
waiting to receive the short list. 

Opening of tender is scheduled for the beginning of 
November 1984. 

The Technical, and Adminis tat Ave Unit will evaluate 
bids immediately on receipt and appoint the consultant 
for the study. 

1.0.2 	 Regional Petroleum Developmei~t Centre 

This project is jointly financed by the Norwegian
 
Agency NORAI, the UNDP and the Angolan Government. 

ELECTRICITY 

3.0.2 	 Specialised Training in the Field of Electric Power 

This project has received financial commitment from the 
EEC. The consultant in charge of the implementation of 
the project will probably be E.D.F. INTERNATIONAL. 
E.1).F. INTERNATIUBAL. has now developed the terms of 
reference and presented them for approva L, with a 
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detailed budget and schedule of work to the European
Commission. The Coordinating State is still waiting to 
receive a 	 response from EEC. 

3.5.1 	 Mozambique/Zimbabwe Electricity Supply 
Cooperation in
 
the Central/Southern Border Region 

Financial 	 commitment for this project was assured by 
Norway at the Maseru Conference. Bilateral discussions 
concerning practical matters between the countries in
volved have started.
 

3.2.1 	 Tloterconnectlon of iotswana/Zimbabwe Grids 

3.2.2 	 Botswana/Zambia or Zimbabwe Cooperation 

3.5.2 	 Mozambique/Swaziland lectricity Supply Cooperation 

In thei Blantyre Meeting, May 1984, Energy MinisterE,
decided that Canada should be requested to fund proj-
ects 3.2.1, 3.2.2 and 3.5.2. Canada has accepted to 
finance the SLudies of all the projects and the imple
mentation of two (3.2.) and 3.2.?). Hember States in
volved are preparing agreements to be negotiated and 
signed with CIBA.
 

3.8.1 	 Reinforcemcnt of Zambia's North 
Eastern Grid in Coordi
nation with Malawi and Tanzania. 

Norway has been requested and agreed to fund this proj
ect. 

3.3 Projects with Potenitial Fundlng 

NEW AND HF.NEWABLF COIURtIES OF ENERGY PRO.TECTS 

4.0.2 	 Energy Saving in Industry 

In Januairy 1984, during the Lusaka Conference, Canada 
and United Kingdom expressed special interest for this 
project. Further contacts were made with the 	 Uited 
Kingdom.
 

The Coordinating State wiLh the help of other member 
countrie,; conducted tih first phase of the project in 
1983. Th, first phase dealt with the preliminary selec
tion of andidat,_ enterp rl!es for thi,;' project in each 
member cf untr- . 

However, witLhou, first iaforming TAU the International 
Developmuni Research (:nrre ([1)R) a Iso present in 
Lusaka started prel in ina rv investigations of industrial 
companie.s 	 in Aiigola and Lesotho. IDRC is prepared to 
finance ;,nd implement the project (4.0.2). 
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Further negotlat Jon s be Lweei TAU, CILIA aind IllR( ,ii
take place in October 1984 ,a-t tihe begliultng of 198') 
to define forms of cooperat. on between interested par
ties. Co fnaneing between C,!)A and I ORC it eXpectLcd to 
permit a more comprehenrsive :overage of companieS; to he 
investigated. 

WOODFUEL PROJ ECTS 

During the lu;aka Conference, the IL,. expres ,sed its interesL in
funding some wuodfuel pro jectes. theAfter Conlerence, further 
contact was made with Holland and some d Iscussions with EEC were 
carried out . These donors are now wil ling to handle projects
5.0.1, 5.0.2, 5.0.3, 5.0.4 and 5.0. 1 regrouped :in (ree global
project. Ihis iew approach woud be 1005 expensive. The Coordi
nating State is still waiting to rei.ive a dRaft programnie ot 
work for the global project. 

3.4 Proiec:i Oc lunded 

Coal. Projects 2.0.1 and 2.0.2 

Neither pr,,ject received financial commitment during the Lusaka
(enference, i atera l-funded studies at a national scale arc 
being carried out in Zimbabwe and Botswana with the cooperation 
of the ;erman Federal Republic. 

The subje t was ra i-<d ,ncu agiin (hiring consultation. between 
the Regional Coordiitor and the EEC. he latter wouili he pre
pared upn reque'St ut ;AlIC, Member Sirates to coIIv 1nea specialpt, dgi.rrg Meeting On "flow to ipt: imise the coal resei'ces of SAIDOt
Region". A technical! document containing all data on ,oal re
source!' ;1: well as tie osile to Of national stndi,2; would havv to 
be preparid h, .T' and pro.snted to rlo3h donors. 

Projects 1. 1., 3.1.1, 1, 4.0.4 and 4.0.5 were also3.0.1, 4.0. 

not funded.
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STATUS OF PROJECTS, ENERGY SECTOR, SADCC (August 1984)
 

Project 

No.*) Project title 

OVERALL COORDINATION 

O.C.1 Study on Regional Energy 

0.0.2 berninar on 'Energy Develop-

ment in Southern Africa: 
Opportunities and Constraints' 

0.0.3 SLpport to the Energy Sector 
Technical and Administrative 
Unit: 
- Technical Assistance 
- Physical iti 

Equipment 
- Training 

0.0.4 Energy Bulletin 

0.0.5 information Coordination 
System 

Presented 


Maseru 

.198 


Nairobi 


(1981)
 

Luanda 

(1982) 


Luanda 


(1982) 


Lusaka 

(1984) 


Funding 


Belgium 


Sweden (SIDA) 


Belgium 

Brazil 


EEC 

Norway
 
Sweden
 

Angola 


Belgium 

Norway 


Status 


Completed 


Completed 


Under 

implementation 


Under 


implementation
 

Start-up
 
4th quarter 1984
 

Reports
 

Belgium Mining Engineering,

,is. ,2, 3 and
 

Beijer Institute, 2 volumes
 

Internal reports on organisation,
 
computer information systems,
 
etc.
 

SADCC Energy, 6 issues
 



ProjectNo.*) Project title Presented Funding Stdtus Reports 

OIL 

1.0.i Study on Regional Self-
Sufficiency in the Supply 
of Oil Products 
Phase - Prefeasibility 

Study 
Evaluation of 

report 

PLlse 2 - Feasibility Study 

Maseru 

(1983) 

Lusaka 

(1984) 

Belgium 

Norway 

(NORAD) 

EEC 

Completed 

Completed 

International 

tender beginning 

Nov. 84 

Belgium Mining Engineering, 
Vol. 4 
Norconsult, I volume 

None 

1.0.2 Regional Petroleum Develop-
ment Centre 

Maseru 
(1983) 

Angola 
Norway (NORAD)/ 

UNDP 

Under 
implementation 

_. 1 Re ittat4 

Pipeline 
f .:za.a 

(1984) 
;u finlace 

COAL 

2.0.1 Coal Export Potential Study Lusaka 

(1984) 

No finance Potential donor 

identified 

2.0.2 Coal Conversion Study Lusaka 

(1984) 

No finance 



Project
No.*) Project title 

ELECTRICITY 

3.0.i Rural 
Pilot 

Elctrification 
Projects 

3.0.2 Specialised Training in the 
Fields of Electric Power -

Study 

3.'.1 Flow 

igh 
N',.asurements on rh 
:am-bzi in Angola 

3.2. !Lvteerco.nection of the 
Dotswana!Zimbabwe Grids 

3.2.2 Botswara/Zambia 
Corporation 

or 2imbabwe 

3.5.1 MozamnbiqucZimbabwe Flec-
tricit': Supply Cooperation 
in the Central/Southern 
Border Region 

Presented 


Lusaka 
(1964) 

Lusaka 
(1984) 


Lusaka 
(1984'
 

Lusaka 

(1984) 


Lusaka 
(1984) 


Naseru 
i1983) 

Funding 


No finance
 

EEC 

No finance 

Canada (CIDA) 


Canada (CiDA) 

Nor-way (NORAD) 

Status Reports
 

Awaiting final
 
decision from EEC
 

Negotiations
 
agreement between
 

parts involved
 

Negotiations
 
agreement between
 

parts involved 

AgX.reement reached 
at the technical 
level between the 
two electricit

corporations, 
pending final
 
decision from
 
Ministries in
 

charge
 



Proj ct 
No.' Prliect title 

3.5.2 	 Mozamibique/Swaziland 

Cooperatin 


3 .6. 1 Zamb ia/Malawi/Tan zana 
Interconnection 


NEW AND RENEWABLE 
SOURCES O; ENERGY 

4.0.1 
 Seminar on 'Woodfuel' 


4.0.2 	 Energy Saving in Industry 

4.0.3 	 Solar Liiergy Pilot Projects 

4.0.4 	 Wind Power Pilot Projects 

4.0.5 	 Integrated Energy Systemrs 
for Villages, based on 
Local Energy Sources 

Presented 


Lusaka 
(I 1S) 

Lt..saka 
(1984) 


Dar es 


Salaam 


(1983)
 

Lu.aka 

(1984) 

Lusaka 


(i984) 

Lusaka 

(1984)
 

Lusaka 
(1984)
 

:unding 

Canada (CDA) 

Norwa N 

Angola 


EEC 


Canada (CEDA) 

"o fiuaice 

No finance 

o finance 

Status 	 Reports
 

NegoLiations
 
agreenteen
 
parts 
involved
 

Negotiations 
agreement between 
parLs 
involved
 

Took place in 
 3 volumes
 
Luanda. Oct. 1983
 

Neg,,tiations with 
IDC anc 	CIDA
 



Project Project title 
 Presented Funding Status
 

No.*) tatusReports
 

WOODFUEL
 

5.0.1 Designing a Methodology for Lusaka 
 Holland
 
Conducting an Inventorv and 
 (1984) EEC
 
a Survey of Woodfuel Energy
 
in any SADCC Country
 

5.0.2 Evaluation of the Experience Lusaka 
 Holland
 
and Progress made in Agro-
 (1984) EEC
 
Forestry and Community
 
Forestry in SAIJUC Countries 

5.0.j Evaluation of the Problems, 
 husaka Holland Awaiting draft
Prospects, and Potential of 
 (1984) EEC 
 work programme

Lrban Wood Plantations as 
 ( for the projects
 
Suppliers of Woodfuel to
 
the Urban Areas 

5.0.4 Selection of Suitable and 
 Liaka Holland
 
Etlicient Uoodburning and (1984) EEC
 
Charcoal-burning Stoves
 

5.0.5 Selection of Suitable and 
 Lusaka Holland
 
Efficient Briquetting and 1984) 
 EEC
 
Producer Gas Technologies
 

*) First digit defines sector: 0 - Overall, I - Oil, 2 - Coal, Electricity, 4 New & Renewable Energy,
 
5 - Woodfuel.
 

Second digit defines country: 0 - Regional, 
 I to 9 - SADCC Member States in alphabetical order.
 
Third digit is a serial number.
 



- 23 -

SADCC ENERGY SECTOR REPORTS 

I. 	 BM1E - STUDIES ON ENERGY SITUATION
 

Vol. 1: Reports of the Technical Missions, Botswana, Lesotho,
 
M11alawi , Swaziland, Tranzania. November 1982.
 

Vol. 2: Reports of the 
 Technical Missions, Angola, Mozambique, 
Zambia, Zimbabwe. November 19,8)2. 

Vol.. 3: Regional Analyses and I'ros;pect:;. lanuary 1I113. 

Vol. 4: The Regional Supply of Oil Products. March 1983. 

Vo I. 5: Identification of Projects of Regiorail Inrerest. 

I]. BEIJER INSTITUTE REPORT 

SADCC: 	 ENERGY AND )EVELOPMENT TO THE YEAR 2000
 
May 1983 (Parts I and II)
 

TI!. EEC - WOODFUEL SEMINAR REPORTS 

1. 	 SADCC ENERGY SECTOR 
Proceedings of the oodluei Seminar. Luanda, October 1983. 

2. 	 SADCC ENR;Y SECTOR 
Final Report, toodfuel Seminar. Luanda, October 1983. 

3. 	 SAI)CC ENERGY SECTOR 
qemillar Document, Wood fuol Seminar. ltanda, October 1983. 

IV. NORCONSUL" 

Evaluation of the 	 Belgian Mining Engineers (IMAE)
Study on 	 how SADCC countries might achieve self-sufficiency 
in the ,;uppLy of oil products (Phase 1). 
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4. RESPONSE ANP .1AISON W1111 IONORS 

SADCC Energy Sect" has been enjoying a grcac interest and en
couraging commiLtmeuta, From the dour ' colmuiity. 

In fact, the na!;iority o the regiona l energy projects presented 
both at the Inuaka Confs, cncu (Jaiiuary 184) and the Maseru Con
ference (,anuaty 19M) have :ecured Itunds in grant te rms or have 
been targets oI a deep intelrest towardls thir implementation. The 
Technical and Admi nisat:rataive lnit (TAIl)js no exception to 
donors' intertea;t :l S- C, o(,ctor.1ie A FLe rl;V consido rable funds 
ior offices , equipMnL, cars, eta., have been rece lA'vi a;s welI aI: 
technical assl atan~ . 

Belgium, Bralz I, .laail , [I , Norw,,, .W,'ds- 1 and NWlI are, so 
far, thle SA(;(C rgv illlt'litl I1na partners.En ;vcl:tor it Cop'I'talilig 

Thur-e [ Stil.t ih 1 ilterce t ti ilic tdo o~tltiS .licli } Au,'stria, 
,
Denmark, Iedelal !pliubl c or Ge rlanv, i'lind, FrarLes, t;rect_ , 

India, Italy, Japan, Iex lCo, Portuga l, ;wit.'orland alld IK, aimong 
others. 

'n Sec i:r 
cials arlldthe Regiul i (oordirla ,r it particular, hav- l)ten trlv
ei ng to ulndertake consu]t-ations at"! legoti~at l. Ini order to 
bring ;about fillIll, 

Trhe 'AIJ((, rg iTechnlica l aind .dliuniM trll WtiLit W K 

ll p c'. 'i' that. lid enable th, ';e.'tor to 
succenstul[y catrry wit 1at g ctln. A a,-it . ca sporsore. 
travelling lin, t:aken pl_;;I. sIince August- !9 2 to al: tile SADCC 
Energy Sector coopc, iaitg pt-Iors. The1 results of this activity 
Is lh agrl-eoieentsK Iy ady signed or ab ut t,) be s;-gned with 
donois on fI nnc i,,, tUC ICni 1';Ca; taince to i12 1'.[ or toa ss each 
ind Iv idua I lri cht . 

More dleta td 111 uo the I:t I lli;h ps tih S \I)C C rovtit ril~lt (,II 1 
Suc tor atd 
,ari I t n rnit j( Hal COOpL. (-a t tlnP p r Iit'" il Sumlial rIsed 
be Io"w. 

Letsw Snet' and 
International1 iilona t rv (dllat 211n11 organ isat Ions 
Status of tL& W,"1 j"Psh1 Q'Li' l :AIWl. g eeCtajr the 

5s listed 
alphabetical iv) 

AU STEIIIA - Consul tat ion.: iI leparat (ill ilp'!e. 

BELCRIIM - Agreelnlt s i gltd in 19,.' in tchnical and 

material ass;istannce to TAI 

- Further a, sis ati, e iIllde ne ot tiorl. 

BRAZIL, - AsS istalc to TW on p rofes.-.ional trainingl 

- Mater ia a,;isilncta to '[AUl -Igreed and about 
ti be ;tlrtti. 
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CANADA 
 - Committed to fimnve studies and Imptementa
tion of electricity interconnection projects
3.2.1, 3.2.2 and 3.5.2 (only prefiibi~ity 
study) 

- Support to th SAW;CC Energy lulletin 

- 1Iurtiher support ilbJOCL Lo di scus:Jon.
 

DENMARK - Consultation. in proparat ton phase.
 

EEC - Assistance granted to l\[ t lhi i ca[, mate-, 
tial and on pro fund-lena training) simIe 1982 

- Funds granted to 2nd phase o: tOe study on 
"How SADCC countries might achieve self
sufficiency In tl'e supply ,)toil products" 

- Funds about I) be giate! on proiJU~t of elec
tricity training (1.0.2) 

- Funds grantLed tor wood fuel projeuts. 

FINLAND - Consultations il pleparat nn phase. 

FRANCE - Agreement: about to ho on:;igned financial 
aslistance to 'l'AlI Oichnial, financial and 
on professional troiuing) 

- nerLest to finnlce project 1.2 together 

with EEC. 

FEDERAL REP. -
 Consultations in pcpar cihn phane.
 
OF C;ElRNANY
 

GREECE - Consultations in preparation phase. 

I!OLiAND granted ... - Funds m l Iftuel projects. 

INDIA - Consul tatios undo rw. 

ITALY -' Agreemueit about to be signed on financial 
assistance to TAI: ard to the Regional Energy
Iulietin (teclinlca!, financial and on profes-. 
slonal training) 

- Interest to f nialit otler Irojects. 

JAPAN - Consultations in preparatiOn phIn,,e.
 

MEXICO - Consultations in preparation ph,-sse. 

NORWAY - Assistance granted to TAU (financial, techni
cal, material and on professional training) 
since fLnuary 198') 

- Major donor ''rug ma Iletro oeum [ratning Cen
tre" (with UNPIJ'), project 1.0. 

- Funding projects. 3.5.1 and 3.8.1 

- Interest to fund other projeCLS. 
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PORTUGAL - Agreement about to 
assistance to TAU 

be signed on financial 

- Consultations underway for further assistance 
on other energy projects. 

SWEDEN - Asraistance provided for the 
implementation of the Harare 
ber 1982) 

preparation and 
Seminar (Decem

- Consultations 

Unde rway 
for further assistance still 

- Funds granted for material assistance to TAU. 

SWITZERLAND -" Corsultations in preparat-ion phase. 

UK - Material assistance pr-1vded to TAU 

- Consultations 

tance. 
unde.r,ay for further assis-

UNDP - Assistance 
Petroleum 

Norway) 

granted 
Training 

to 61C! project "Regional 
Centre" (together with 

- Consu.tations for 
aration phase. 

further assistance in prep
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INThOI)UC'IN "N 

The dualistic socio-economic structure of the economies in the 
SAI)CC Region with the fornmal or nmodern sector on the one hand and 
the traditional or Infornil sector existing independently on the 
other hand is clearly reflected In the energy sitat ion. 'Thisa is
characterised by two rather distinct and al.mo!;r unrelated phe-
nomena: 

- Depletion of woodfuet1 res;our-ces in nra a",,,i andl thu vici
nity of utban settlements restrict ing ni cvin reducing ;agri
cultural OttIL Wrid eoo-,gy supply to low andmnhlum-income 
households :md 

- rapid (0(1l 'ase' it] th[u pric'! "ld intrIability 11, supply o

petroleum and petroleinu produtt since 1973 castisg severe 
depletio ,' oreign exchange reserves and deterl.oration to 
the activiA ,of the odeto 'ecor of the SAICI; societies. 

For the large majority of the popul-t ion in ti !-AD( ciOntllLrikc 
problems related to energ are src i.t, witha :o the woodfuel 
crise.. Varying with coun.ir, Oi t1 '?iI , populatlon il 
the Member State: live in ie iarl t-os sn itplcd 0d wuodfuol 
with very 1njited lLeotin ive 'ncrv:: . !Wp q hptias avlilable. 

Of major importanuc Lo ti,' rti , :iiL 1o0' laopalL4 . 1 '.[:lilitrrelition
sltp botwcun energv,, agrtu ola- id forestry.
 

In urbii Lind sei:ii-tii'[haa areis at i,aiijoi ptoblowii rela ci to tradi
tional fuel i!; dti ,i( at I n il th,- vicin l v:ot set t tiuitu s and 
detertorating s;upply il w.'ofdfiue . ic airi tnt.odiices commIInr
cial wood-cutting in uiiiotc rula a'rans 
 NOh excess h:vesting of
 
wood stocks whclr ld i si 

t 
_tulls Ij~lll lIot bcn balanced t:y 

the yields. 

Due to the structurit dichotomy betwce; '.:-lra .lid informal sec
tors of the Numie tat ,conolrJe! , tho impact i increasing
commercial unergy tri has i .umi, u a iin,-ted to the modern
 
secto. 
 ['erms i traude have detci!joratel i or frost of the Member 
States. 'his hasieen caus;d hOth directlv by 1h- prii: increases 
of petroleum and po.troleu proiuicts and iirecto!v l, price in
c roase s on fluillricI uti'ued itmportst adi in 5)1' o case,, t(lInced prices 
on exports. BzIltili l' if p;ayment , l .- .rbith l !ti , ;ts.c in deblto
and d:bt servicilip burdcns in(! drainrage of fcrei pn r,-eurves hive 
been predominut. 

The ;ATIC iCl eNlci ll.t.'; o;hortagco ; iu woo'liul I1hot is ricly
endowern vi tIh coil il tl it r I . ii 1 ('05e . ih- il digeou potential
i y- coal, 0-; cl:l 'c:oil ait deve loped to sibtit te 
imports (petrol et !lit peti oetj02 pi duct- and woodfut L. Techni
cally thiz i., pw!;sibJc a ld ) e'ctlomic pOiint of vi 2w thefri:i all 
countries may bnef it gros'.'y I roi such 21:1 apprlch, Iuithermcre 
it might lay the toundat in for incrased tgricul turl production
and spur on manuf;cturing Ivi, 

tkbr/3130/i1. 
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The new projects presented in Section I II c1early ietrorotrate thfe 
eflorts of SADCC to exploit tile ind igenois energy pot en tia to 
substitute traditional and imrported fuel,: by domestic comimercial 
en ergy . 

Within the Memnber States it is exttrerneIy important that the cueler
gy, agriculture and aiectorsforestry outlitne joint ;:traregie: due 
to the strong mutuil interreistlousilep; identified in tho rtaral 
sector. In general the Ministries of iIlauliug ad Energy should 
secure coordination hotween the OVU:a'II niacro-erulotIic pll. .1nd 
tlt various ut Iti,tIrp s, rti onls and inst tLit itt in the 
Entcrg: Sector. 

Ali issessPleti t of p r Lsnt illha iallces llld utare trend.s toward year
199U in regional suplLy and d omId va ri ol.; s:ou r7-v; of energy 
were presented illduttil to ti,. i.nsA;(I out ercucclenee .onse
quontly ia this j eport only a -;imriarlrV ol thu; pleseit enery Situ-
ation and future trends are prei:rCenltd (Chapter 2). I tile 
inllformat ont iu w ye o itiipprovV I;j a t t i nIt ,h[IL Ie n;T" (to
l'egion it:1Ila ee d ,at!i lab IL S ill, 1 1 l 11'u ;Ikj k ' llt0t 1( 

Energy iidu Agr cI .tti!'e ie sot i; gl, sp; at ti njol:I ial during
the Coniference LtnMbaballe. Tht;e :', ior; ale ;1.1:o heavil'., irttel
related and of mllajor illiporttItoe, t ll' ovelta1l oc io-ecolrottiC 
development of tite SADCC Region. It lee; therefore been1 natural to
 
give a .'tec ific outlinle ol issue:; re Lated to energy attd tihe rural
 
sector it:thi.i presen tatico f tile Foe rg, 
>or totr (Chapter 3). 

ENI-IRGY SUPI'LY ANDI DEMAND PAI'fhtIN LN SAUC(: 

(;eneraI 

Trad I ti I inruo: ; (i.e . firewood , charcoal , animal duntg and crop

residue) ,rce 
 the major sources of inergy tor the maiority of peo
ple in tie SAIRC Region . MeasL',red il l_'fery equivalents approxi
mat ej ' '3 to /, o Lota:l eI g constupt.o11 ill t no Region are 
t rail t 100,11 1110/H. 

The derliT inc :,orces o1 commer-ia] fuels co ,stitrti. iiJ 1/4 to 1/3
of tot I eiere,,, re(u.L(i re Ell L 10CI IS the Re2 ion re p t troIeUUll, fet ro
leum products; and .0 lhopowor. ill stome 
of tire lember t;rates (Zim
babv.we , Zani:I 02' lot.!111a) steat c,(I] pLays I! 'gtiin !icauit role
 
in unergy 1:1101 '.
 

The relitt,.'t iL.,rr; a (f tLit.Varllous5 types of onergy is not 
easilv mes;ired i a it-liatle and tre;mingful way. Malv types of 
energy s Oliet; .:'nnot ie used as subutI tttrtes for 'ther sources
 
for tecinircal Ij11/br 
 , :.1oui c re:!;on s . Filrrlerlore , data oe con
smptLon of tr:;-dlti ,i:1 111 1 uLyl d Oil est iri--U 10 p011etunt 
tion Sirtos :tatisties a.1 scarce. 'll ColVe 1rsiolLof vari fuels 
i (aL o11, I d ti1 i;iator) cot.tl a s, pt.: 1q i i , i jt p rob Ien . 
(orlnpar b1e st ItI; ht(. ol 1eCI'fty t:ili to l by S;ource e;ISVvary
signi fimr t Iy dependent Oil wltetie r LIt i a ight Corwa rd conversion 
by ener,, equivalent lactor;, or fact 1 refflut ln, requirements 
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to generate one type (,F energy by another - generation factors 
are applied. 

Table I presents data on energy demand in the SADCC Region from 
two different studies. 

TABLE I 

Eoergy Demand by Type of Fuel in the SADCC Region (1980) 

Consumption
 

2 )  	 3 )
BME estimate .eijel estimate

PJ i) ZP 

Traditional fuels 
 803 66 1110 78
 

(Woodfuel, charcoal, 
animal dung and crop 
residue)
 

Commercial fuel.s 

Electricity 	 189 16 57 
 4
 
Petroleum products 145 12 155 
 it
 
Steam coal 
 80 6 93 6
 

Total 	 1217 100 1456 100
 

1) 	 I million t.o.e. 45.37 Peta Joule (H11  15 joule : P.1) 

2) 	 Belgian Mining Engineer.s: "Regional Analv2su and Prospects 
.lanuary 1083" 

3) 	 Beijer lns;titire, Sweden: "SA[R:( , nergy and Deve]lopment to 
the Year 2000". 

The 	 figures lllotrate a wide variat ion in the two studies both 
in the estimated importance of traditionoi fuels compa red to coM
mercial fooIs and in the distribution of commrrial fuels. 

The triditional fuels dominate the energy demand pictire as pre
sented in 'Fable !. In any further analysis it is how.ver impor
tant to recognise that measured in terms of ei use the conmer
cial fuels increase their share from approximately one fourth of 
the demand t,. two-thirds of the energy actually utilised by the 
consumers dlue to higher conversion efficiencies. 

The 	 presentation above should c[eo;riv'llu;trate tht, difficult 
statistical situation facing anal.,!ts; of the energy situation in 
the SADCC Region. It is thus rey mt t,! caution that data pre
sented in this report should h interp r,.ted as orders-, of magni
tude rather than exact :tatemcnts. 
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The data base to be implemented (Project 0 0.') 1,. expected to
improve the data situitlon, i.a. as ana.lysis, and coi uotence con
trol by comparing difterent informat ion sorc; will improve data 
assessment and quality. T',ledata base will p rulablv demonstrate 
weaknesses in the existing statistics and hence Identify require
ments far more primary statistics. 

Demand b), Source of Ener-g_, -Area and Sector 

Traditional fuels are mainly con'iemod in the rural areas and by
urban 1 ow a nd med i1m-io ne honI0 e ml Ii (blit-e r 1). 

Consumption ot commnerc ia I inels is l inked to the modern sector 
and consequenctly ma in l to tho urbamn areas of tire SAI)CC Member 
States.
 

Available .tatis.ic; nditcate that t petroleum pioduct; used In 
the Regior moi than Wif is coesmired by the c r;:i:porration sec
tor and one quart or h, industry. tihil. 10-15n is tinted i, agri
culture and hou.sehold. and 1b, bV ir;titltitite ,, etc. Consequently
main ly gas-oi, gasol [ne andi j t Ai I arre conisumed. 'tal con
sumption in the SA1IC kegioii I pttL1 etirti and pet r,,1e1t1m products 
was 3.5 mil lion ton in 181 . 

The bulk uf hydropower consumiotion in cOncMtrated along the 
centraL, interconnected 310 kV/.20 kV grid he twen Nor thern 
Zambia (tie Copperbelt) and Fouther Lltrtil. i rebu/ihawayo),
reflecting the dMand by the inirtitig ain Ui.bai otolo in Zamllia 
and tBe indtistrial and Ulion sector; in Z mbal:e. 

Coa I i. consumed i a; I I thI S,\lti': eMllbir Sitatv:; w ith tle excep
tion of Angola..;,Imliabieut olay , Zambll Ia arnd l t aw.n; ! Ire llrajOl
conslumsrha. The tooin i set-s of stetami ci)ai ar the iia], power
stat ions, a certain nrimber of mining installation and to ;i
Iesscr degree th ra i lwa, (Zttinbabwe , .tolib iqil'). 

SUPI)L.I dL er . hno,.ia 0 : 

Petroleum :
 

Angola is the ontely producer of crude in ite Region and refines 
the prrdhtcLt :.cquirod for its (iuandamarket Refinery). 

Tanzania, Zamtbia in"l loo;ratu iquo inlirt crude air! refine it at 
refineries in iai e: Salaan, Nlo% and Maputo. 

itther countries cover all their r,quiremeots by importilrg petro-
Ieuin product;. Zintb.ve, which i; in thi ; ;tegory, hiat; a refin
ery at Feruka, lit i t tt;I t-, a lo,;i(: 196(.e .;iNCtO 

Instaled rinuaI reftinery cap-city in the Reg:itm is more than 
5 million tonnes. Av:rilable refltmerv capaciLty Is approximately 
3.5 million tonnes. 
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Even though the refinery capacity is more or less equal to total 
demand of petroleum products demand in the Region, imbalances by
product exist. At present there Is s, shortage in internal refin
ery output of light products, notably gas-oil and gasoline and 
surplus production in heavy products (fuel oil). 

Electricity :
 

The total installed capacity for l'ectr i city generation in the 
Region Is about I JW0 IW (1982). 'lh.- lvailable installed capacity
for internal use in the Reglou is .J"0 MW as only 15) MW out of 
the 2075 IW fron the Gahora Bassa hydroelectric plant in Mozambi
que are reserved for this country. 

Out of the 4400 MW.or insta~ld capacity available ior the Region 
3/4 are from livdroelectric plants, 43% of which from tHie Zambevi 
River, 1/ i frm reoal power stations and approximately 1/8 from 
fuel and gas-oil power stations or o,,: turbinea. 

The regional deraid for electricy aimounted to some 1,()00 in,(ID;Wh 

1982 implying an average load factor on available generation 
capacity for internal use of 46%. Assumi:ag t;L "ud - ild ',.-oil 
Installatiuns are used as emergencv or back-up power only tihe 
load factor on hydropower and coal-fired generation was on aver
age 53.
 

Coal : 

The coal sector is little developed in the Region, anid for the 
time being represents onlv some 20T of comwnecr1 al eergy consump
t ion. 

The proven reserve; (.f coal in the Region are however consider
able. More than 4 bi lion MT of coal have been ident i fled. Tile 
major proven deposits are located in Iorsw.ana and '7imbabwe. The 
potenti.l coal reserves of the RegIok love been estimated at 
55-75 billion MT. However, except wor Zimnbabwe, coal sector 
development in the Region is t.t II ii its infancy. 

Future Trends 

The luture development ir. supply .,nl demand of enery in the 
SAD(C 1,egion will be dependent, int o dl a, on the overall suio
econonir de'elopment, substitution from one :;ource ol toenergy 
another, tr inm, gical chnge and p lii derislaos. 

En the 'repara.ii. of thi ',poit, :, npitiempt Mudc t. quantiwJs 
fy how all th-e inLerrelated WIw,,; m.ay develop and in tile end 
determine the future energy 11piv ;ind demand ., till in tile 
Region. UnIv some! prinerad cormh't are offered to indicate the 
determi nant of futur ommer i1al energy t rndr; and option; 
aailab Ie. 
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The present structure oa demand for 'onmmercil energy indicartes
that future consumption may he critically expo:-;cd to fluctuatlng
demand due to the structure of few and large units In mining and
manufacturing. Domestic use of cittije rcil[ ctelrgy mli1,lv in urbal
and semi-urban areas and energy deward lm the tinlloiport't ir Sec
tors will probably djeve lop More st ead l Y. 

Forecasts b' type of energy wil I depend on policv det:isions and
the pos, ih li tv of r hIi;ing 1tnlance 10? doVlep'ieltnt Of intel-1lt 
gas, hydrtpower jll/dia coalI reolilces. 

In s me cases, the direct and imlnedija o-tha I ut 1in of pet jo Il iP1
by a givenj replicemnent fuel i5 possible (e.g. at.ll'A gas cl :
fuel. oil in boiler or furnace aljpiications). flo'eever, Ili most 
eases significant process nodifica;tion: and/at' substajntial in
vestment in new or ald-on favillt e. Ire ltwi kq, (e.g. coal hall
dltlg cilities and [an, haoles i, replae ju.l ,i In injls
trial app Itat ilons or thermal power p iant:;, or thi added eqUll.
men t for compres,;ed no tura gas it i 1Is:t fell in l ' ;pat, etc.).
Al so, iu !oiy cases such sllh;t i tilt ijol r,:. uuieollni'u- ir il less a
suf tic lently arge numiber if neow j:,: call he dMe liped jollIy
and sinuI tajeousi y j n order , ilist iIv Itoeni il-d in lj1 tu-jtujre
investr t-s such a:; pl I v ie : . iii i':, P. handI I ng !,,ci ll
ties, storae. yards, c. . 

AsiSllty ofi the ,:untriue ijn SAl)io. f LClt C;;;iiti, Via) little energy
to tst iv tihe :1rge m I Li tn eive!-;. 51; lone,I co rdiated ofiv t s 

oit is [ Ieed ill the SAD tS I 
 I r IL t o, . l IIu I i: tt it-energy 

de el open 1 r1, ct s. 

3. T F ui.: AN) Sli C"I'I R IO' TIlE ITRA. SEICTOR 

In 1980 almost iH milI lion out of a tot al 58 nilon pulat ion of
the SADIC Regi in li ved ili rural areas. It tddition a significant
portion or the urhar p,:)Iulaico st I I pract ise rur hallits andtechcll log e,; in no ij., hiusehjl ct i t s sin ii ,; cooking, heat
ing, wash inig ;;;ol otl, elery--cosioii i I a. . 

Not otirpr ;iugli , th ercere te 'Ahlari i trT dit ioji;, I itols Is thedoMi'ant s01orc, .. f eniergy Region ji 

617', itt j;,t-;wai , and.Ii 


in tihe vii r'ing t 'ni less than 
i:t illl we to a oti'.llI1 {1' int' awl,

MLu:'dIljlbipI, ,'l , ;:lIa. 'fijis' latter lat e cthr tllt ie,i on!l tututl oI Ii t I I I,,p i a tion in LhI i!A CC I g i 001 wI tI moe tL'itl 
"i1 ill ion ru ;il l er . 

Tradi t icnal e e r gy kI:ceS a Ye :L-.c ted t,) L:'ii t 1tuc b doiiii
tant ill the SAIPCC count, rt .ir C:; 1hlee are sevejl' I reasons why
this is a raIiatl l ic a:-;umption. 

- The urban sht re of totl] p;opulation I.; in lverage less than 
15.' varying from less than S: in Tanzuania, M:i;tmbique and 
Malawi to '1r, la all(] 

tionially highl' iii Zambia.
 

m,re than in g ;AIIK ir haliwi and al exep
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- In spite of rapid urbanlarion rural populations are proj
ected to grow sini leantr lv for ,aevoral de(ads. 

- Large port ions urhnut dwP I le VSntinue to use tradi tinal 
energy and rural technologies or cooking, heating and wash
ing. 

- Although there is sonme ,;Cope for fuel ibht ltitrin and fuel 
efficiency Improvement in urban a res, verv little scope for 
substitution in proeted for rural r a,. . 

- The relative inaccessiLb iity and the mal' head of household 
orientation of extelsi t servIces to ria l-areas make the 
introduction of tuel-sning techniques very coi.tly ald too 
slow to have major impact 

- Due to the dualis;m between formal (modern) and informal 
(traditional) sectors, the scope for transfer of technnlogy 
is limited in the short ,nd Intermediate run. 

There is thus I Lt le arlept, lor rural fuel use subst ittitioll and 
savings in the short In. 

Increasitg diff icultits in obtAi[ing suff iri[nt and readily
available suppl e, of woodit are ,:xperienced to varying degrees
throughout the Reg ion. 'Ilhe rat,: t harvesting from the bioini ss 
stock exceeds tHu Ai&; in many,• canes anl tW pace of stock 
depletion thee bsenu; an (:-:pmet iai ly aicelerat ing process. 

At present tire S i t ioiHe llge; foM ces Ofo wood tUt1 shortages 
over sub-;tantlal p1i tion. o- toie populated rural area, defores
tatiton around Iirtan aeat or ctharcoa l supp 17, to acute but 
limited local slts;nva, of woodfuel. 

Surveys have forI tihat in pr? s ,of Central T;l'inaii.-; women and 
children spend !"M- I00 workdav a pe r ,ear on aIs raIge tO COl ICct 
the fuelwood needs oi i household. Tcvr-;it plar's in sub-Sahara 
Africa wiit low-inucut, iNou.-ehol us i2e el I'otid to spend more 
than 20i of heii income ten ue lwoid/chareoa]; it i. not unusual 
to tind that the i,: int. i..- I cosr, molre than the cint ent of the 
pot. 

Rural dwell ers col lect hal f t: ,. r fiielwood fro t heir own 
trees andte hn lent from communal Isi, fhe consump t ion is rather
eost--nelathir. In other word; if the Ifort required to collect 
tie necessary fuelwuod iincreases;, the amount of fuCIwood is hard
ly rediced. It i; the almint of household re.,;Ouices ii terms of 
cash income anud labour for activities other thian fite lwood cilec
lion that al- cut back.
 

[he per capita funiwod rti:,lcpt ion lln tihe ,SA[,( Region varies 
from 0. q to ' m pt!r ,'na r depIeC l icg nit I c t t I IIn (urban ru:o l ,
telmperature, hltidi:-, tc. . 00h,.: . usnit figures ale t expected 
to change much wit-l in,'rtea;lug fuelwood scarcity So that total 
rural consumption inclee - wc-!d be proportional to rumal popula
tion growth. 
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Depiction of the fWt": cover lead::tI( delt,(es;tat ion, s,il er
til ity reduction and -veittial ly desertit I (It o1. Onil t , a I it]
i.ted e.ten[ thiL: negitive dee]oplitlit call 5e attri[buted to tih.
fueiwood theiing for local needs by iria -iwellurs. 

If anything, it Ls the open ing t11 0 t1OMltlitnal ort-,'t ltind lionto 
local demands for forot Itrithtct.S that I es th dtominat ing
threat to the Ioe:;t cover in the HleOg l cit
in. titmem logging op
erations reqtuire acce;.; roads that arme i]t.,t vtn,'d !)v mal 1-scale 
farmers for est dhlimu g new settlement, Mnllthi; newIV accessible 
land. They tend to apply- noit- tIISta IItt10 sl o it-ttid--htrn farming
technique; and too short fallow. 

Charcoal tradesmne serving the uritan centi'es con:;, itute another 
outside commercial dinani factoir whi;o act ivi lc leat to signitf
icaitly intcreased wlid htr-ves iilt,ev ll it tln iit plice increases.Illother wo'd.si, whcrOc:s tti p it IC I ' ia , IIh; i I11 , I f leIW od
demnltd is liilted anl ricAu-ii tm ii:; iye,I the i:tlri:- i/lI impact of 
logging ;tnd tiMuti o,,diut uildeiand~tt i isa i'c:a;i ngly- lrice-elas t eand lead to acnCelerltl d dt:p] ion o sft I-t eI tot k. Ilhc s-carcer"
tile woi dl It](!!t iota ti-hln 1'0; 'I tl (it Ill it tIle h i l iti1e and tile fait
tiLer awayv it , ,ue. pmiff tlh IP d,)Ip utt the wOd:;t ock for COtti
metrci t r',. Po. dicI d liI s IopennIt i ..do,,: ,v:!ditt Reg ioll, olscl the 
aind ei.ewlse e e itt til l ;;, t a iiti . 

is, f 'ttoThis pro cess fatLtLe v ,I:ce eratei I t.!te lit- tI1 envi
roumiental impact r soil deteriorat[on tthusn titeucinga gricultural
potentials. As tt t, - co v,t ; I t vu l - :; o i I it; eroded and 
fertility declin, 
. lhe ril i '1v it-t,,.isin' pi,'pti;t ion pr,.se tre oil
gradully I l:1 1, ! 'c t,, ttt ti, tie-I prec ,)-taf CtIltivat-ing flew rid ihtic tas i f;I r4 uaI with 

a,
l t:;:r Iind inc rea!'iung I intenl

sivti qt!5i sLee e tech Iiqties<i11 t-C'l' I II 11: :;hMIA UnCt~ . period,'-. 
'lhiis r educe-, e tIiVah 102 ,l-i1 1Itt1-i hu r ' 1 and t0w !aild musthe , I-' d n l l ceare' r-edu .ei ,, th F',..rcovc I lJuL Iand t huls I ,,.d ;Ilpp)], tlfr
tLhor. Wi th inlcruas,tg fune Iw,..A :A rcv a ivJ mg :and"A Q , crop 
reition ;r"O inc -:tarirglv adtqi I ,:: (lu,-! andw,),, si linut itites, 
thiltt gh reduced ippilii t ioi: t ditg it>. icrtiliL;er t.hi. halit furthe-r detperiJor'tte tho, Wli qialki ntv and i h! I r i,", r&I rs;."!L yvi 

lhiJ; s trotlg anlilt. tC1_ .I in g ittttr- de li,t IC w!ot; Ulitigy, agri
cI tttre anld f ,-:;LI, r-equti1'eS ;tftAtegiCS, 't ions ;ttid profratmies 
acrs-; t i, do i;i;! : individual nistriet-;. is decidedt Whltvcr 
for oit. .;* t ii t"1,l a i th110 of tilt hers. TheI lttI eC > ot t( 01te1C he 
frai e tiCi , i :,tI I ies att1 tIe itigh r [S k l ove -a I I !;evere
losses iI one s:,.*-i choo , a develipmient pa th ott of blIiance 

w ith o :tt , ;the hi_.r ,n4 cti rd inat:ion bett,.'ta theII tree 
sectors - i ILt-,- ,--'-I It ll -iLI Li"tta I plIt1in cottlllllission 
oF- i t . ,'.tZuI Aan Ii ,, I i t;t; LI'itt-C ill tIt s t e AIM C 
1;ci:'cru lfiill 
 ia", :;e: At:; lue coordina;tinlg body. 

Clelal iy, !jta '.a i40,e theto ;tn:lvr t att 1)1anne rs of these
tasks aru loor, unie ioble ,tatnd ,i:icovering all those varlables 
and r]itarac tr i i ti: it,' Iii 

models. iesignip, 


rtpi t.d h itta le ny-ol en ted pl anning 
ia i i an da i ppnrp)riate eiierv d;ti frormat

nild estal i.s hinIe ll wdtit ait roitil itt-'; tor cillc tlit and pr-tces;
lng these data i 711,1 taitl1 t ;kil 
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But thc accelerating imbalances in the traditional Energy Sector 
are so acute that comprehensive docunentation for policy formula
tions, strategies and actions is urgently required. Work can 
start immediately to develop feasible and operational demand uan
agement systems and coordinated supply increased by joint efforts 
of energy, forestry and agriculture officials. To the extent 
agro-forestry is found to provide a set of promising actions the 
extension services required should be jointly designed and pro
vided by the agriculture and forestry sector experts, possibly 
supported/checked by environmental experts and the planners of 
the Enirgy Sector. 

The SAI)CC countries can ill afford to delay 'cttons along these 
lines in the traditional sector. 
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INTRODUCT]ON
 

This section consists of descriptions of projects for which funding is 
sought by SADCC Member State;. 

It should be noted that there i: considerable variation in the degree of 
detail in which the various project,; have been described. This is be
cause these projects hive reachedL differing stages oi evaltiat ion anud 
consideration. Some oi the projects described in this, sect ion will re
quir,: a n r detailed i.-rms; oI Reference to he lormulated [prior to lii
tiar:ng proluc L ativi; W . however, the d,::c cptionn presented here 

shoulid e .'!,Cffic ioit t, nic/)t e to S:iP, icteCncat moni! partner!; the 
nature cici idcdl.- ict ivi ict-i.- u IilIa g tic ; lcccsej "t ic project. 

1he ptojects hi,.' been ,ccordin toc cmclered ac system ba.;ed on three 
digits. The firs t digit indic.ctes Lite Y;n'toi asc follows: 

' )v-va ] I.lt t ion!Mult liania
 
- (Vt'
 

2 - Loa 1.
 
3 - Electricity
 

- New and Re'ce,..:iic S ources 
5 - Wood fuel
 

The second digit indicates the country as follows: 

0 - Reg iona 1 5 - Mczaintbique 
I - Angola 6 - SWaziland 
2 - Bctswana 7 - la zania
 
3 - Lesotho 
 8 - Zambia
 
4 - Malawi 
 9 - Zimbabwe
 

The t:hird digit Is " er-ial number, to differentiate among several proj
eccts having i and country. The sria] lumbering is a conthe ae se':tor 
tinuationt rocm thIe projects presacnted at the ;AIPC imsaka Conference of 
2/3 Yccbruvi, 

A sicicarv o riccth cjet des(ripttin; is 1prescnted immediately following
this page. Thu iintenit i cu of this summarv is 01 provide all overview of 
the SADCC priects, which irt lescribed in greater detail after the sum
ma ry. 
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SUMMARY OF PROJECT DESCRII'TIONS 
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Project No. 1.4.1 

Country Malawi 

Title Hydrocarbon Exploratin in the Malawi Rift Val
l.ey
 

Summary 	 This project will be .he sequ--i to a ship-borne 
seismic survey on lakt, Ma lavi which investigated 
the possible presence of hydrocarbons. The proj
ect consists primarity of onshore geophysical 
survys and deep exp iratory dri Llrg with asso-
Cltlc, evaluationl of da tat. 

Cost Estimate US1) 1,511,000 

Detailed Description Pap.' 48. 

Project No. 	 2.2.1
 

Country 	 Botswana
 

Title 	 Investigation into Possible Low-Temperature Car
bonisatlon (LTC) of Coal 

Summary : 	Phase I of the project is a fea.sibility study 
which will assess th, ,ize of a coal conversion 
plant and ha':e I I n( ludes the ;;ampling, trans
port and ahoratory t.e.st oft approximately 
10 tonles of coa 1 tros; the Morupu Ic and Kgaswe 
col-fietds,
 

Cost Estimate IM1P 540,000 

Detailed Descript ion: Page 50. 

Project No. 2.4.1 

Country Malawi 

Title Coal Exploration and Evaluation 

Summary This prject consist; primarily o geological 
investigation; of coah-bea ing sedimentary ba
sins. Trenching, drii I t., and mnapping will be 
dtone, togethe:r with the col Ioction and testing 
of samples. 

Cost Estimate :USD 1,952,825 

Detalled Doscription Page 54. 
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Project No. 2.4.2
 

Count ry Ma lawi 

Title . Development of Coai Analysis Laboratory 

Summary This project involves the acquisitioln and devel
opment of a laboratory It, analyse coal samples, 
'Ind training ;itivilio,. ufficient to allow the 
operation of the liboratry. 

Cost Estimace :US) 288,00() 

Detailed Description Page 59. 

Project No. 	 2.4.3
 

Country 	 Malawi 

'itle 	 . Coal Mining Development Trial. at Livingstonla 

Summary 	 This project involves the design of a coal
mining procedure for a site at I .vLngstonia, and 
t!h trial mining of 500 Lonnes. 

Cost l-stimate 	 USI) 385,00u 

Detailed Description 'age 63. 

Project No. 	 2.8.1
 

Count ry Zambia 

Title I.nvestigation of Coal Briquetting 

Summary The project comprises appraisal of previous 
.tudies, samping, transport, laboratoiy and 
coal briquetting test,,. Benefit-cost analyses 
1ad a market study are also included in the 
project. 

Cost Estimate I5S 240,000 

Detailed Description 	 l'age 65. 
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2.9.1
 

Zimbabwe 

Coal Stoves for Use in Rural Areas 

The pr,:,ject aims ,t Installing 400 coal-burning 
stoves in rural areas of the country as well as 
training of local artisans and 
users. A study of 
user acceptability and impact on the deforesta.
tion problem is aiso included in the project. 

ZWD 260,000
 

Page 69.
 

3.0.3
 

All SADCC countries
 

Prefeasibility Study for Maintenance of Mechani
cal Equipment in Power Stations 

The study aims at asscssing the present mainte
nance costs of power station mechanical equip
ment in alt SADCC: remlrr countries andi will pro
pose measures to reduce the related foreign 
exchange expenditures. 

US1; 150,000
 

Page 73.
 

3.1.2
 

Angola
 

Interconnection of the Northern, Central and 
Southern Electricity Supply Systems
 

The study will, in three phases, evaluate and
 
design, survey, and produce tender documents for
 
an interconnection of the presently unconnected 
electricity supply systems ,f Angola. In addi
tion, the possibilit, of intercounection with 
the Namibian systen wi li be considered. 

Phase I - zJSD 50,000 
Phase 11 - USD 150,000 
Phase III - USD 250,000 

l'age 76.
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Project No.
 

Country 
 Angola
 

Title Consultancy Services for the Completion of the 
Cove Hydroelectric Development
 

Summary Phase L cf the project is a study concerning the 
generation and transmission f, cilities in the
central power system, with special emphasis on 
using the existing Cove Dam iur hydroelectric 
production purposes. 

Phase II comprises detailed engineering, tender
ing and works supervision. 

Cost Estimate Phase I USID 200 000 
Phot:;c I f tf!;I) 1,800,000 

Total US) 2,0000, OD0 

Detailed Description Page 78.
 

Project No. 3.2'. 

Country 
 Botswana
 

Title 
 . Connection of Serowe, Palapye and Mahalapye to 
the National Grid 

Summary 
 The project comprises the construction of about 
140 km reoIe length of 33 kV overhead transnis
sion lines and three 33/11 kV substations. Con
sultancy services are also included. 

Cost Estimate 
 :BWI' 2,15),000 

Detailed Description Page 83.
 

Project: No. 
 3.3.1
 

Country 
 Lesotho
 

Title 
 Development of Small Hydropower Facilities at 
Mantsonyane and Seinonkong 

Summary : This project involves the design anO construe-
tion of two small hydropower projects. Feasibil
ity studies have been performed at both sites. 

Cost E:;timate lISD 7.4 maillion 

Detailed Description Page 88. 
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3.3.2
 

Lesotho
 

33 kV Subtransmis;ion Network Development 

The project involves the construction of sub
transmission network extensions which have al
ready been planned and designed.
 

USD 4 million
 

Page 90.
 

3.4.1
 

Malawi 

Malawi-Mozambique Electricity Supply in the 
Eastern and Western Border Regions 

The project Involves the construction of 33 kV 
transmission lines f rom the Malawi gt id to serve 
three towns in Mozambique near dhe border with 
Malawi. 

:USD 1,726,000 

Page 92.
 

3.4.2
 

Malawi
 

Karonga Small Hydropower Plant
 

This project will be carried out in two stages: 
the first consists of a feasibility study of the 
hydropower siLe near Karonga Town, and the sec
ond stage consists of puject construction. 

USD 2.5 million
 

Page 97.
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Project No. 	 3.5.3 

Country 	 Mozambique 

Title .	 Corumana Hydropower Project 

Summary This project involves the construction of a 
hydropower generation facility as an addition to 
a dam and reservoir currently under construction 
[or irrigation purposes. A feasibility study has 
indicated that this 14 IN installed capacity 
project is economic. Tender documents are under 
peeparation.
 

Cost Estimate 9US 10.'95 illion 

Detailed Def;cription 	 Page 99. 

Project No. 	 3.5.4 

Country Mozambique 

Title : avzi Hydropower Project Expansion 

Summary This project involves a 
ternative sources of elec
que which could be used 
Region in Zimbabwe. 

two-stage study 
tric energy i,, M

to supply the 

o0 al
ozambi

!Mlutare 

Cost Estimate 	 [81) 720,000 

Detailed Description 	 Page 102.
 

Project No. :".5.5 

Country 	 Mozambique
 

Title .	 Mozambique-Malawi Interconnection of Electricity 
Supplies 

Summary 	 :Tis project consists of a study oW the feasi
bility ol a transmission line which would carry 
power generated at Cahora Bassa to Malawi, and 
thereafter to the northeastern part of Mozambi
que. A number of towns along the line could be 
connected to the national grid of Mozambique, 
and power exchanges with Malawi could take place 
with the construction of this line. 

Cst Estimate 	 (980 100,000 

Detailed Description 	 Page 106. 
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Project No. 
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Summary 
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Project No. 

Country 


Tit].e 

Summary 


Cost Estimate 

I)etai Led Description 

: 3.5.6
 

: Mozambique 

: Pequenos Libumbos Hydropower Project
 

This project involves the construction of a 
hydropower generation facility as part of a re
servoir currently under construction for Maputo 
WaLLV supply. It will serve to provide 'I secure 
source of generation for pumping of water to 
Maputo. 

IJSD 7.58 million 

Page 108. 

3.7.1 

Tanzania 

Malagarasi Hydropower Project 

The project comprises the complete construction
 
of a 7.6 MW hydroelectric scheme in the Kigoma 
Region of the country. Transmission lines, sub
stations and consul tancy services for engineer
ing and supervision are also included in the 
proj ect. 

USD 30 nillion 

Page i11.
 

3.7.2 

Tanzania
 

Sunda Falls Power Plant 

The project comprises the complete construction
 
of a 3 MW hydroelectric scheme in the Tunduru 
Region near the border with Mozambique. Trans
mission lines, substations and consultancy ser
vices for engineering and supervision are also 
included in the project. 

TZS 90 million 

1 114. 
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Project No. : 	3.7.3
 

Country 	 Tanzania 

Title .	 Kidatu-Morogoro 220 kV Transmission Line 

Summary 	 The project comprises the construction of ap
proximately 160 km route length of 200 kV over
head transmission line from existing Kidatu 
Power Station to Morogoro Substation. Consultan
cy services are also included. 

Cost Estimate 
 :USD 20 million
 

Detailed Description Page 117.
 

P'roject No. : 4.8.1. 

Country Zambia 

Title . Energy Conservation Projects, Indeni Petroleum 
Refinery 

Summary 	 The project, which aims at saving energy in the 
existing Indeni Petroleum Refinery, comprises 
the installation of the 	following:
 
- Waste-heat recovery from the hydrodesulphur

iser and reformer furnaces 
- Economisers ii the boilers 
- Pre-flash tower in the crude distilling 

unlt. 

Cost Estimate : S 1.4 million 

Detailed Description : 	Page 120.
 

Project No. : 4.8.2 

Country : Zambia 

Title : 	Energy Conservation in Mining and Industry
 

Summary : 	The project is a study which will 
assess energy
 
use in mining and other industries and recommend
 
adequate measures to reduce their energy con
somption. 

Cost Estimate : ZMK 215,000 

Detailed Description : IPage 123. 
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Project No. 5.1.1 

Country 

Title 

Summary 

Cost Estimate 

Angola 

Evaluation of the Use of Woodfuel in Angola 

Tile study comprises development and proposal to 
the national authorities of the basic guidelines 
to be adopted to alleviate the woodfuel crisis -
mainly in the urban areas. New woodfuel projects 
including terms of references are to be identi
fied and presented. 

USD 286,500 

Detailed Description Page 129. 

Project No. 5.4.1 

Country Malawi 

Title 

Summary 

blantyre City Fuelwood Project 

This project involves the establishment and 
operation of 64,660 ha of fuelwood plantations, 
together with the associated training and civil 
works. 

Cost EstJmate : SD 6,540,000 

Detailed Description Page 133. 

Project No. 5.7.1 

Country Tanzania 

Title Establishing a Fuelwood Plantation at Ruvu 

Summary The project comprises the establishment of a 
45,000 ha fuelwood plantation. A feasibility and 
market study to determine the need and profit
ability of an associated chaicoal production is 
also included. 

Cost Estimate TZS 11,700,000 

Detailed Description Page 137. 
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PROJECT DESCRIPTIONS
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Project No. 1,4.1
 

Project ti.tle: 	 HYDROCARBON FXPLOPATI(,N IN TIlE MALAWI RIFT VALLEY 
(MAI .ALAI)
 

Background 

During 19b1 a ship-borne seismic i;urvey was carried nut "i Lake Malawi 
by a team from Duke University of the USA, with assistance from the (eo
logical Survey of Mlawi. Preliminary interpietation of the. results in
dicated that considerable thicknesses ol lake-lIed sediments were present
in two fau 1t-bovind basins. 'Iw, sedimentary units could be distinguished
from tihe seismic profiles: an upper uncouns lidated unii of muds and 
sands about 1UO i thick covering a Much thicler cons;olidated format ion 
with faults. IL is the very t h['k sudjinentar; formations which have a 
potential for ga and oil cantcti in signifi(ant quantities. 

Following this; project, an a.re Cement was negotiated with Shell iI.%V. to 
carry otnt airhorn: geophysit:al survey; over lnike Malawi and the Lower
Shire Vall ey. The results indicated that sediments up to 4 Iim thick 
exist ill primarily the nortiern areas of the lake. 

'he next step In investigaLticns shoulnd be an exploratory drilling pro
graniine. As it is very expensive to conduct offshore drilling activities, 
it is proposed t, do tie drillingt on land at appropriate locations, fol
lowed by offshore studies at a later stage. 

tibj ectives 

This project has the f[l iowing objectives: 

- tO goain bnfrMatKa of regional natural resources 

- to assist in the long-range goal of diminishing importation of fos
si1 fuels. 

Work Description 

The project basica lly involves the following main features: 

1. Estab[isimetmI if rhe Ii thostrat [graphic sedimentary un its, their 
thicknesa, and depth to hasement complex. Retrieval of complete 
sediment ccre sections by leep drilling. 

2. Determination o! the ,nshore ladrocarbon potential of the Malawi 
Rift aley ing geophysical and deep drilling imethod.usIC 

3. Evaluation 	 of1 geophiyical and deep drilling data to improve the 
presently a vailable geological knowledge of the Ilalawi Rift Valley. 

4. Provision of Wai: WItnormatin to cOMIrmlicjl conceri,; wishing to 
carry out ;,dditional I ttiled iydroca cl- n e:.pl ration. 

The geophs ical 	 survet(.,1; (including seismic and gravity surveys) will be
carried out in Chilumba, llkhata Bay, llwangwa and the lower Shire areas. 

ik5r/31301ili
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Implementation 

'File Donor will solicit international tenders for suitable contractors 
and geophysical consultants. The executing agency will he the Geophysi
cal Survey of the Malawi Covernment. The work will be done in the fol
lowing phases over a period of 2 years: 

Phase 	 I : A consultant gUophVsicist will bc hired to carry o,t detailed 
project analy:,'is including estimited costs, geophysical in
fStrumenLation , capacity of dri 1 equipment, C n'iltlac ,;pei-
fications, review quotations, and advise on the hiring of a 
cont ractor. 

Phase 	 2: Once a contractor is hired, the consuLtanL geophysicist and 
the Department of Ceological Survey (iala' (,oveCr-nent) will 
monitor progress of tile work. 

Phase 3: Eval uition of the work done by the contractor. The consultant 
geophysicist will advise on the result of the work of the 
conLractor. 

Cost Estimate 

The project co.;tL! are estimated as follows. Costs are indicative and 
subject to change. 

(E.tlmatedI costs US dollars) 

Y e a 	 r Total 
Category 

1985 1986 2 years 

(i) Equipment 	 86,800 31,500 1 18,300 

(ii) 	 Personal emo luments 168,000 177,800 :45,800
 
(iii) Running expenses 	 154,000 185,500 339,500 

(iv) 	 Special expendiuiure 514,500 196,000 71U,500 

GRAND 	 TOTAL, 923,300 590,800 1,514,100 

Notes: (i) Purchase of other equipment and spare parts. 

(ii) 	 Salares for project consultants. 

(iii) External travel, internal travel and office sundries, 
etC. 

(iv) 	 (;round geophysical surveys, deep drilling, data analysis 
and interpretation, purchase special equipment as per (i) 
above 	 (mobile drilling rig and accessories). 

Funding Requirements 

All project costs are requested to be met by donor funding.
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Project No. 2.2.1
 

Project title: 
 INVESTIGATION INTO POSSIBLE IW-TEMPERAl'URE 
CARBONISATlON (LTC) OF COAL - (BOTSWANA) 

Synopsis 

ihis project proposes a detailed investigation into the various Botswana 
coals in order to determine whether low-Tempera ture Carbonisatlon (IIC) 
is a feasible technology for coal pnrcessing in Botswana. 

Coal converi;on by LTL is t proven tiethod of protdting combu tible gas, 
car and coke (char). The gas can be burned for domestic or industrial 
use, tlhe tLar can be refined te produce l,tnllW for chemical,- or motor 
fuels and asphalt for roads,. Arn~onia for I ot 1 1i ;er; can be extracted, 
,nd coke colt Le used as soh d(,atukouse ; fuel. 

An LTC plant in hut.swani , may satis1;fy a ::ignil leant part of the total 
demranrd or notor uels (prescnrly imported), am additional l, would make 
available :i solid, smokeless fuel which could Substitute lo imported
graded co;!. Export of ":,ke mcy be viable. (It should be noted that the 
coke so pr.odcced has a hitgher calorific value thmn raw coa I and 11rewood 
and thu.; ttra.sport costs per c;i ilic unit are lower.) 

Before a ull-scale feasibility study can be mounted it is necessary to 
undertake qpecili c teats anicoal quality, as recommended in the study
"lotswana coal Ilt So; Preliminary Screening ol O)pttons"1 i;at 'tudy: 
undertake; bv hoc l oc ensIn (onsuLtaute: Ltd. with "tl;istarnce(rom tile 
Itl-opcall L"O1itItrti t e . 

Back- round 

Bot 
swana currnt.ly has one coal mine it production (Horupule) which pro
duces appruximately 400,000 tonnes 
 of coal a year. The government of 
Botswar, atd Shell Coal Botswana Pty. Ltd. are conducting a feasibility
study for a lamg(e export coal mine in the ,erowe/Palapye area which 
would produce :)million tonnes oi coal a year. A number of other inter
national 
 compati.s are ewhIttiug export possibilities, including Total 
Coal Botswana, t iEtBet.awanA PLy. l.ud., Amax Exploration Botswana) Inc. 
and Qi Coal ltd. 

The Governm:ent oat lO Srnna , withI as:.istance from the Europeanu Comnuni 
ties undertook a study to determine witther exportsa were 
necessarily the 
only, or iltdoed Cit, heit, means ()I exploftat ion or whether the coal 
could be used in Botswana. This s tmy was deemed to be particularly Im
portant givei tiat the viability of exporting coal had not been estab
lished, and indeed appeared seriously quest jonah le at th, prevail ing

world prices. Thim study was undertaken by Coal Processing Consultants 
Ltd. (CPC). 

The ClPC study was .oncerned with potential large-scale projects which 
could suhstitite for export of coal. But it also considered the possl
hiliUy t in troducing pyrolysis procennes. It was concluded (Chapter 7)
that the odportuity to create a cheitcal intdustry based on such a pro
cess appeared i, principle attractivce. 
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A cotipltel- a illril at! o W , it"Idertakt'n I oI h igl-tt'olperittit v ti hl i sat iol 
l
of' Morin It' rtaL, and tI 5-a; to 1Uded thtat [It la,;douibt tI I I I pIrt ces;t!-; 

could be ct2OMW~litinally attract lNe util i ing that coaI. But t I return on 
,the investment required for the py ro0y.! a plant depends Jagely on the
 

prrceeds from the scale of p roducts produced. It i:;the qualitv anl tvpe

of coal used and the nit ure of tie processing that det ertiIe the output
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have a hi ghi yield tLita thOe hih.-temuperitilt recess.
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of benefits to the natioi l I tCOTItItiV ,,.-, lanrs eXpoil.t r;,,l Mite, .it i; a
 
particula ilv ittetrostin, opt t, Because it iId, 
 i: I-:tI h ItI, lero1it
 
tihe 'Sti. ttltitt t.: Ih. I toict'i p I acts t 1, tilpr1( paIt itli
t Io IIyC 
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or wh onever it would he tc-i';ihl to open a a l 1 r. ]:i- fott the 
plant. (InCe tie t t Iti g :; :t ! - t heti' e. , lniiC (, LIll t 11 Ct in be 
considered in Mlosel detai alnd it.judtgemntii ii. 

fnil i.TC pr ce';s w a - Iili 'opu anl1 tl,, 1'5." 
tUe unti [the t ;i ,I to ld o.-! I!. 'llie,.uviv.i; f intere:;t iI 

:. ilv d S. ur-il , the 

cake Ibrin; iisI lo ;t il ". IF asa it 1c i'-;]-i tc IK' Ii ltiI,(!C ea31!-,i idtit 
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a c oil t11ifactire 
tdlr 
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,utheoti a,,p otn th,oorjd iali inItesl tktethtsIt Io he evet tt 'IIeet Ia a (AI Uiti iitgrta 
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additiona 
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coke produced by ITC woulld h.' a: substitut~u io:; ;Illl coal aind tile via-
bi.lity of an11.1i¢: plant. 

It would he nalpproprilalt to undertatke market research inf e the demiand 
for the Iliquid fuels Whiech Would hb-,prduced sice until. tli, testing is 
unlertaklni "t IMP e W hyp )thesis;e:i mp);.sW on ilt eh cluntit ,': of fuel:; 
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which may he available. It is expected that tile output will be not 
greater than a significant proportion of the quattiti e prsenlly
 
imported.
 

Technical Description
 

it is proposed that the invs itigation into the coal should take part in 
two phasUs: 

Phase 1 will be the sectIng up of a computerised model ;niii program with 
parameter variation on the feasibility Ol Iow-tiemperature carbonisation 
in principle and should determine the miium capicity of a coal conver
sion plant: taking inte account market requirements (existing aid future 
demand or svnthletic products in compa rison to imported Oil products) 
jnd availol le co IL re;erve,, (qua]ity nud qua1tit.y). 

Phase 2 wI il includc laortory In! canLonisa t.p, tost.5 wl ih crushed re, 
oa, graded war'hcd coal anld ,iinC:ird. 

T.lt ;anpliii; (: a tinimun t'l ()I) tolue.; olf co;l 7tril (-he MorupHte 
and ga. wo ,i L I 1J. 

To include th :;h i pping of 210 tnne; in sealed drum;s to aii LTC 
pilot plant in GCrmany. 

.abor;itory ttts and anl]ysts of 20 toanes. 

,aronSnt lo Lest at a plant in Germany and laboratory tests and 
analyses. 

Capital 	CosltL 

Total cost is estimated at Oi'd 280,000. 

B reakdown 

Phase I 	 BWI' 20,000) 
Phase 2 	 BWP 260,000 

Phase 2 	part I BWP 50,000
 
part 2 BWl' 40,000
 
part 3 BWP 145,DO0
 

Contingpn.'y and in) lation (10) Wi' 25,000 

i'conomic and Social Analysis 

As noted above, this is not a feasibility study. The project as de
scri ed simply :,cek; to estabish sufficient data to allow an informal 
decis-:ion to b taken as to wholehr a I.uil -.srale feasibility study is 
justif ied. 
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The cost, IWP 280,000, 4s believed reasonable in comparison with thO 
potential benefits which are describcd helow. 

Firstly the output of this process is a ccke which can easily be burnt 
in households using a simple stove. it has the advantage ot being easy 
to ignite and of a ccnstant quality. Stoves in households and furnaces 
in industry can be run at their optinum efficiency during their life
time. These advantages of coke should mean that it represents a viable 
alternative to the use of firewood. The rate ot firewood depletion is 
increasing (it should be possible to ortaill a specific figure for this 
rate of depletion after tihe IK Rural Energy Study is completed. It seems 
likely that as wood becomes scarce ani tire c ost increases, ei ther in 
money terms or in terms .t hours and energy spent in ga thering it, that 
coke wil.1 be an economic a]ternative to wood, irt least ini urban areat,. 
Coke is a reactive fuel which can be burnt in power plants. 

The second advantage to Iow-tenperaturte ctrboniSat irn is that ic pre
sents a way for Increasing the value of Botswana coal prior to exporting 
it. By processing tire coal within Botswrnra Mole jobs cur be created and 
if tire higher value nanufacturcd products,; are exported then more foreign 
exchange per tonne of exported Material aur bc earierd than from a tonne 
of unprocesserd coal. 

It is also worth noting here that the pr(Cess ise produces .as ind tar 
which can easily be converted to diesel, and petrol fuel. Air I.TC plant 
based on coal uti lsrat]0oer in Bo tswana of 050,000 tonnes/year could pro
duce enotgh hydrocarbon iuel s to replace 201 o; the present corsumptio 
of suCh fuels, thus reducing dependence on impo-ted oil supplies. 
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Project No. 2.4.1 

Project title: (OAL EXI'IIPATI ON AND EVALUiiI'It - (AIAWI) 

Background
 

Coal is a small but important source of energy for Malawi. Currently
t',Zal demand requirenents are met by import from Mozambique, Zimbabwe,
South Africa anid Zambia. Indigenous sources of supply exist but have not
ben exploited. Thu Geological Survey estii tes mie 8M0.93iliimi tcn
nes of con. I as being the probable potential of indigecus reserves, of 
which 440 million Ltues are speculative, 175 million tones are hypo
thetical,..n .) i l1!.ion totnes are inferred, 50 million toutie, are indi
::ated, and I .f iillion tonnes; have nmeasuied. 

"lh. coal. . Idt: presently klnown ill Kallawi il(' 'iCde Ngana, lufira, Kibwc,
Faro: gi Pl:ain, .,akenyn , Mwes ia, North Nukuru, Ntha.ire, Hara , living
stollia . a;lwiziwi Northz. and lNUiMph1), ill in tile .orthern iegi.,

.1!:'' l ,,:and Chilramo in tLhe Southern 
 Region. some of these, notably
the Li', ,L,'.onia, Ngana, North Rukturu. Ntha ire, L.engwv and Chiromo
coaltield- were located bV the early r:uropat settlers geologists be
tween th,. ,-.te last centLury earl this century. Some Jrilling wasand li 

uder aken at I.ivingstonia, Lngwe and Chiromo; 
 white coal fron Living
,tonia ,., uccessful~v tested on a aks steamer. No detailed exploca-

rion work wa, tdertaken ,onany of tHe coofields until the MOWid-l70s 
01hen1 1 b.: "iai:lorof Nines of South Al'ict carried out sy. teta tic drillnhg ,,: th,. Ngarn,: ,_coil told. 

Appro:L . irm el' '.i r:, ago, aftre several y ars of fieldwork In theNari> e n rg,,iti, theL(eo logtca] Survey com:mitted itself to a progranle 
oi eplor i:l Lori and evaluation of a; I the known coalt ields of the coun-

AL prosont olanv = coOl t his, Ngana and lufira, both in Karonga I)
trier ha-, lenn explord in deta.i by thi.:, department to enable their
evaluatiot. A (overnment geologist has just completed reconnaissance 
.yeolngica lapping ol the North Ptkutu and Nthalire coalfiels; whiie 
M'i utl, in in progres ;at Kaziwiz:iwi near Livi tigsLoni. The project
will ttlrtore make available detailed intormation on all the known
coS itields e:.:cept for Ngana and hich already
gated. 'this information is necessary 

Lt wfihr have been investi
befor,' exploitation of tite coal 

reou rcms can hc considet-ed. 

'Nct ivas 

This project will investigate and assess the economic potential of known
coal occurrences In Maliwi. This will assist in the objectives of in
creasing knowledge of local resources, and eventually, in increasing
seif-sulf.4ciency for talawi. 
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Work Description
 

1. Details of Outputs and Services
 

Trained and equipped geologists will produce detailed geological
 
maps of each of the coal-bearing sedimentary basins with a view of
 
selecting sites for trenching and drilling. Outcrop and core coal
 
samples collected after the mapping/trenching and drilling will be
 
sent for analysis to the Geological Survey or abroad. From these
 
investigations maps and reports will be produced indicating the
 
quantity and quality of coal at various localities within or among
 
the coalfields.
 

2. Phasing of Project Outputs
 

The investigations will start by using available Geological Survey 
staff when the project is funded and the requested vehicles, plant, 
machinery and other items start flowing in. Early to midway through 
the project some ;taff will be trained in various fields related to 
this project, and a consultant will be retained to advise on proj
ect implementation. The present plan is to complete investigating 
all the known 13 coalfields by the end of 5 years.
 

Implementation
 

The project will be undertaken and managed by the Geological Survey of 
Malawi. The Chief Geologist will be the overall supervisor. 

Cost
 

The total cost of the project is expected to be about USD 1,952,825, and
 
has been developed as described in the following table and notes.
 

ik5r/3130/11].
 



(Estimated cost in US dollars)
 

Category Note 1985/86 1986/87 !987/88 1988/89 1989/.0 1990/91 1991/92 Total 7 yrs. 

(a) Malawi Government 
contribution: 

Personal emoluments 

Running expenses 

Special expenditure 

1 

2 

3 

26,845 

10,500 

700 

29,680 

10,500 

1,0-0 

33,355 

10,500 

1,050 

37,310 

10,500 

1,400 

41,265 

10,500 

1,400 

42,000 

10,500 

1,400 

42,070 

10,500 

1,750 

252,525 

73,500 

8,750 

Subtotal 38,045 41,230 44.905 49,210 53,'65 53,900 54,320 334,775 

(b) Donor contribution: 

Buildings 

Other construction 

Plant and vehicles 

Other equipment 

Personal emolument 

Running expenses 

Special expenditure 

4 

5 

6 

7 

9 

i0 

-

700 

21,000 

35,000 

-

14,000 

14,000 

17,500 

2,800 

94,850 

70,000 

196,000 

28,00C 

35,000 

-

4,200 

39,200 

140,000 

70,000 

28,000 

35,000 

-

3,500 

88,900 

105,000 

77,00 

35,000 

35,000 

21,000 

3,500 

21,000 

70,000 

7,000 

38,500 

42,000 

-

2,100 

26,600 

70,000 

3,500 

28,000 

28,000 

-

700 

-

35,000 

3,500 

14,000 

14,000 

38,500 

17,500 

291,550 

525,000 

357,000 

185,500 

203,000 

Subtotal 84,700 444,150 316.400 344,400 203,000 158,200 67,200 1,618,050 

GRAND TOTAL 122,745 485.380 361,305 393,610 256,1b5 212,100 121,520 1,952,825 
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Notes: 

I. 	 Salaries and wages of project personnel: 

(a) Full time: 2 x PO, z x Driller, 4 x Trainee Driller, 
10 x 	 Drilling Overseer, 6 x Driver. 

(b) 	 Part time: Chief Geologist, Assistaunt Chief Geologist, 
Principal Geologist, 2 x Senior Geologist, 
each about I month every year. 

2. 	 Subsistence allowance and drilling bonus for the drilling teams 
(all on full time except drivers who receive only subsistence 
allowance).
 

3. 	 Miscellaneous office services, e.g. sample preparatlon, drawing ot 
maps, typing services, etc.
 

4. 	 Constructiou of two storage facilities tor machinery and other 
equipment ait selected !,ites, one Int the Northern Region and inother 
in the Lower Shire Val 1,,y. 

5. 	 Construction of accoss roads for fieldwork. 

6. 	 The :oJ lowing are requested to be purchased: 

4 x Land-Roer Pick-up long wheel base -

one each n the l:t, 2nd, 5th and tth year 
I x 7-ton lorry, 2nd year 
I x 4-ton lorry, 3rd year 
1 x 5-ton lorry, 4th year 
- x drilling na(hine in 2nd and 4th year 

water pump, olte each iLi 1.It, 2nd, 4th and 6th year 
x water howser, one 2ach in 2nd and 3rd year. 

7. 	 Trenching Ceiuipment (picks, shovels, hoes, crowbars, etc.) 

Dril.l acceasories 	 (e.g. rods, hits), casing, reaming shells, 
wenches, nnera;, w.::ter swivel, etc. ) and spares 

Water-pump accessories including waCer pipes 

Protective clothing' 

Camping gear and surveying equipment, laboratory chemicals and 
apparatus.
 

8. 	 2 x undergraduate :;tunLI es in geology startin,. 2nd year

2 x postgraduate studies i0 coal geology, each for 
 1 year in 3rd 

and 5th ye'ar 
4 x technic an traininj in drilling, one in 2nd year and the other 

in 5th year
2 x technician tra ining in laboratory techniques, one in 2nd year 

and the other in 3rd year
I x consult;ancy In coal exploration procedures for I month in 3rd 

year
 
Seminars, workshops 	 and mcetings. 
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9. 	 Fuel and oils for drills, vehicles, water pumps and maintenance of
 
vehicles and plant.
 

10. 	 Supplementary coal analyses abroad, drawing office consumables, 
printing of reports, etc. 

Funding Requirements
 

The requested Donor contribution is USD 1,618,050 of the total project
 
cost of USD 1,952,825.
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Project No. 2.4.2
 

Project title: DEVELOPMENT OF COAL ANALYSIS LABORATORY 
- (MALAW[) 

Backsround
 

At present Malawi does not have a coal analysis laboratory and thereforeis forced to export all her samples to South Africa for analysls. Withthe present coal exploration and evaluation programme many samples willneed to be analysed and therefore necessitates the establishment of acoal analysis laboratory in Malawi for quick evaluation. 

The Geological Survey is currently conducting a lng-trm progranmm(over 10 years) of detailed evaluation of all the eight main coalfieldsin the Northern and Southern Regions. The worL involves detailed mappingof each coalfield, extensive trenching and sampliihg of coaii outcropsdrilling. Hndreds oi samples will be collected. In fact , Cv 
and 

Ilation lOthe northern coalfields is already underway and will h: e'NItilded to lhesouth in due course. A coal libora tory will I,'11 c';utIaI n d integralpart of the coal asesoment programme which Wull ullible the ;lnala:;is iil.;amples collected durinog the field Invest igat iols in a tine manner.
 

lhe alterative 
 means of achieving some of the outputs and serviceswould be to use oversea, specialised laboratories to carry out the testson coal. The cost of sending adequate ;samples abroad for anonlsis would,howeve r, he corq)irable to the cost of purchasing the project equipmentover the , I reject life. Meanwhile, there would be no doveIlopment in
the acqtui:,ition oi appropriate technology. 

Objec t ives 

With the acquisition of this laboratory, regional capability in resource

evaluation will be enhanced. 

1. Details of output and services:
 

(a) bata compiled from tests will complement field explorationInformation 
for tie systematic assessment of Malawi's coal 
resource.
 

(b) Services would be offered which unly overseas laboratories 
could previously provide at high cost. A well-equipped laboratory would al,,o facilitate analysis of large numbers of sam
ples rapidly w1Jth minimal f.nacial constraints. 

(c) The acquisition of low equipcent will add to or replace obsolete equipment which has become expensive to maintain high
levels of sensitivity.
 

(d) Laboratory capacities would be increased by the multidiscipli
nary approach to analysing usintg wet chemical, electronlc and 
physical methods. 
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(e) 	 Trained technical personnel with modern apparatus and methods 
of analysis will provide efficient service to Government, 
investors and the general public. 

2. 	 Expected contribution of project to present knowledge of mineral 
resources evaluation.
 

(a) 	Bulk beneficiation studit of coals will be carried out to 
assess the levels to which they may be upgraded In actual pro
duction. Shallow shaft-sinking to obtain fresh, bulk samples 
from some of the coalli .ids would become relevant to the 
exploration stage.
 

(b) 	Development and test hrIqucl til:g methods of coal will become 
aovilable, 

(c) 	Government would be able to monitor the reFauLs of most pri
vate mineral exploration projects by carrying out independent 
tests rapidly for a variety of mineral resources. 

Work 	 Description 

The project basically invoLve,; the following main features: 

1. 	 To acquire modern laboratory apparatus suitable for use in Malawi 
for the analysis of coal. 

2. 	 To develop capabilities in the analysis of coal samples for calo
rific value, relative density, moisture contents.
 

3. 	 To develop capabilities for the beneficiation and elemental analy
sis of coal samples froll the sample preparat ion to classification 
stages.
 

Inmplementation
 

Tho construction of the laboratory will be carried out by a suitable 
contractor under Ministry of Works and Supplies supervision. Donor will. 
supply all laboratory fixtures and equipment. ]here will be close colla
boration between the Donor and the Chief Geologist in the overall phas
ing and execution of the project. 

Project Cost
 

The total project cost is approximately USD 288,401, and is based on the
 
following items:
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(Estimated cost in US dollars)
 

Category Note 1985/86 1986/87 1987188 1988/89 1989/90 Total 5 yrs. 

(a) Malawi Government 
contribution: 

Equipment 

Personal umoluments 

Running expenses 

Special expenditure 

I 

2 

3 

4 

i,400 

6,207 

1,050 

700 

3,220 

6,504 

4,550 

700 

4,900 

6,831 

4,900 

700 

4,900 

7,158 

5,250 

700 

5,600 

7,531 

5,250 

700 

19,670 

34,231 

21,000 

3,500 

Subtotal 9,357 14,974 16,981 18,008 19,081 78,401 

(b) Funds request 
Donor component: 

Fixed equipment 

(existing lab.) 

Fixed equipment 

(new coal lab.) 

Scientific equipment 

Building construction 

Training overseas 

Training in Malawi 

5 

6 

7 

8 

9 

10 

37,800 

54,012 

50,736 

46,200 

11,560 

-

-

-

-

-

-

9,692 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

37,800 

54,012 

50,736 

46,200 

11,560 

9,692 

Subtotals 200,308 9,692 210,000 

GRAND TOTAL 209,665 24,666 16,981 18,008 19,081 288,401 
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Notes:
 

I. 	Acquisition of additional laboratory glassware and replacement of 
breakables and worn-out items.
 

2. 	 Five additional posts to be created from first year of the project.
 

1 Chemist (PO), starting salary USD 2505 
I Senior laboratory Technician (sro), starting salary USD 3379 
3 Laboratory Assistants (TA), starting salary U.;I) 471 

3. 	 Electricity and water charges, waste disposal, purchase of cleaning 
detergents, maintenance charges, etc. 

4. 	 Consumables - heavy media liquids and other chemicals. 

5. 	 Improvements 
to exfstihg chemical laboratory:
 

Flame hoods (4) USD 18,200
Modular laboratory benches USD 17,500 
Water sI:ill USD 2,100
 

Total. 
 USD 37,800
 

6. 	 New coal laboratory:
 

Fume 	 hoods (4) USD 27,300 
Laboratory benches (incl. fixtures) USD 15,400 
Later stil I SI) 7,000 
Storage cabinets USE) 4,312 

Total USD 54,012 

7. 	 Scientific equipment for: 

'ample preparation USD 	 1,400
Air-dried loss IISD 3,500 
CV + proximate f PS1 + sulphur (total) USI) 18,900 
Spectrophotometer USD 18,536 
Balances (2) USI) 3,500 

c cellaneous USD 	 4,900 

To ta I USD 50,736 

8. 	 Building construction of new building (including utilities) 

9. Training overseas (all coal analysis techniques) 

I0. Training in Malawi (on-the-job training tor technicians). 

Funding Request 

The funding request is 1IS1 210,000 over 2 years. 
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Project No. 2.4.3
 

Project title: 
 COAL MINING DEVEJOPMENT TRIAL AT LIINCSTONIA - (MALAWI)
 

Background
 

Coal is a small but vital source of energy for Ilalawi. Currently total
 
demand requirements are met by imports. Fl'eGeologt.Cal Survey estimates
 
some 
 800.4 millin tonnes or coal is being the probable potential of
 
indigenous rcserves arid mllion
15.6I tonnes Wive been indiclted which
 
could be e:ploited to supply the current and future demand.
 

The occurrence of coW in the liv igstoni. area IIhs bet-l knoWn fOr many
 
years, and Som detaild exploration and qiin: i [at l is Deing CArl ed
be 
out here by the Geological Vhe di)', Sr !ibi;Surve' in 1 d sOasoiu. is in 
addition to a bulk sample (4. 1000 totlics) to be Mined for trial b the 
Coal. Users Commi ttee,. 

Presently, Malawi imports about 75,000 tontiiis oi voal p(, 'Lir at J 1 igh

foreign exchange Lost. 
 In the Ikite 11)70; hetoie Ihe rc'c.;ioi. imports 
were about 100,000 turines put ,
v1,ii, whi h 1s co itsdel- to lie mininmul 
potential of the curicut aIile lit c"il in Ki"wi. 

It is recognised that to ieet the 1,laimied productlion levels, it will be 
esseiiw ia] to de;ign a mtining iethod which will opt ir:ise eXplaItC.tion, 
alung wit I limit ing niallig c)st, nidoverhcadi . 

tO- (,uvertlment is in tih,.pro=eais of forming a ining levelopment Invest-
Mont Agency which Will be nitriisteui with the responlsliility for promot
ing miner. developitent in join! ventures wil: interested plivate inves
or!;,
 

Objettives 

This projeoct wiii end to commercial mining of coal in Malawi, tius fur
thering the ibjective of national self-sufficiency. The io.llcwiiig com
menrts define the <;horr-ter;m proj ect obectives: 

1. Details o 
 outpiu arnd services. An opportunity will be provided 
[or ilvestors to acqulmto os Inlilliilg kiiow-liow. 

2. Phasing ot projeoct oUtputSi : Miniig ol i bulk samp le (t 1000 tolilued<;) 
for t,0.-Lby Co Sll...: ,; toV .ied by the[li the out Coa;l lhirs Comn
mittee In tihcthe i j. seasoii. this is likely to he done by tihe 

1eihalPortlaud Cement (:o!npai. tOil o the is;ociaLiOt, and in i ia.-
Son 'ith Moth ti colugical Survey anl iepartmenot of Iines. 

The Department of Mlion 't ial min lg is t; ;oiitially aiiied at de
signing the aptimuo mining method for short and ongo-trm mining of 
coal resources ill a!'l!awl. 
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3. 	 Expected contribution of project to present knowledge: Local inves
tors have generally been reluctant to invests in the mining of our 
mineral resources. This project will be a further attempt to en
courage them to look at mining as another area Into which they can 
invest.
 

Work )escription 

The project basically involves the following main features: 

1. 	 To design a coal-mining method which will optimlse exploitation 
along with limiting mining costs and overheads. 

2. 	 To mine 5000 tonnes of coal on trial basis. 

3. 	 To separate the valuable coal from diluent waste materials as/if 
required. 

After the tri a]. mining, plans will be formulated for long-term exploita
tdon of the coal resources to meet the current and future demand. 

Implementation
 

The mining and proce.ssing (washing and/or screening, if necessary) wilI 
initiallv be executed by the Department of Mines, uader the supervision 
of the Chief Mining lngineer. 

Cost
 

The esttimated total project cost is approximate]y USD 385,000, and has 
been developed as shown below: 

Total
Category 

U;D 

Build ig s 70,000 
Other ri m,; 1iii, I i.n 10,50(1 

I' u simd vchi , Iv, 1 1 I 000 
'tler e(luipmeii[ 21 ,00t) 
Persona l emoluments '14,500 
Running e::penses 140,001, 
:;ptcial expenditure 1,00(0 

Total 	 385,000
 

Funding Requirements 

Funding for tile entire project cost, USD 385,000, is desired. 
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Project No. 2.8.1 

Project title: INVESTIGATION OF COAL BR QUETTING - (ZAMBIA) 

Background 

Maamba Ccilieries limited (MCl) is a whoLly-owned subsidiary of ZIMCOLtd., the largest Zambian state-owned holdlng company, involvyed ma inly
in mining and industrial activities.
 

Coal production started 
 at Siankondobo, Southrn Zabla, in 1ae 19/0.Run of mine coal (ROM) is washed in the proce;s ing plant at S (ankondobo,transported by trucks and ropeway to the raiI way, line, inl t hon p,yedand railed to customer;. The main customer; belolg to 1iw inlnatrid[ andmining sectors: copper smelters, coi~ nu plant., lert ilo;ur Il,:nt , etc. 

YNiamba Coilieries ltd. ha,; e,-:perienc d technical problel): , particulailya severe :ack of spare parts which has('j5h,))0 Lotle r. ulted in decc'e; pr,,duct ionp. a. WaShed CoalI produced 1 1though t I, det 1 h i. pac it' is 
1 ,2(1, (000 tons . it.. ) a id c r r,.sp''id ing ly he:avv 101o:;;0.
 

In order to revamp operit ions,. 
 the WIl, d Banik Ias p "w ded an IDA creditwhich 1 Leing used for f-iiancing niports of critical spart parts and acompr'ehensive tcc-li -cos nmtc s;tudy which will detornine t h; geological, technical, finaicial antl , aageriai tequirecents to enable ICI. toplay its required role ill tic ,_I fuct ve ;u :t iLtutit', of imptorted fuel.s.studk I- presently l,,rlw'stiu y and is; being carlied out by BritishIlining Consult,,o :t who -, ,,l-t expectud t k, completed by the lat
te hii ] 

The pre.etitt rittment prot,, , for M1amlfa coal.: result iii a I O;s of about25X' of cp,. r-e i ect- ( 6 rm) consist bigi ofs i,'n,,y mstol one materid I andof -10,1 of ;lUiries. In orici" to improve coal iOCo'.'etry and conmequentlythe econtr : results, a programme of studle,; i. zdorwov wii the amistance from thel'ederal Sepun lic of Cermany, Dltoeuche Cese IISChaft f ir
Technische Zusa:.-.cnarb,vt (K'Z). 
 he inv st;iat - io; include:
 

- Sampling ol d iffet rent coal 
 prduct,.;, KW. washed, rejects
 

- Laboratory 
 qtn f(or liouot; a] processI ,., with specLial emphasis on 
flotat Ion 

- Laboratory tes t( for prepi riig smioke ler,; briquet;
 

- Preparation of a prefeasibllity study 
 a" briquetting plant using
repl-c a. sed slurries aind rejects. 

Just ification 

A high amtount of energy consumed for dome ;t [c purposes; in Zambia is provided by woouful and charcoal. The projected demrand, according to thereport of the ,Joint UNDP/World Bank Energy Soctor, January 1983, was 
estimated as follows: 
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3
 
Projected Demand for Woodfuel (million m
 

Average growth
 
rate (X)
Sector 1980 1985 1990 1995 2000 
 (1980-2000)
 

Urban 3.8 5.3 7.2
6.2 8.4 
 5.5
 
Rural/other 3.2 3.4 
 3.9 4.6 
 5.3 3.4 

Total 
 7.0 8.7 10.1 11.8 13.7 4.6
 

The excessive use of charcoal will increase the deforestation of wood
land surrounding the urban centres (Lusaka and the Copperbelt towns);
ohvioosly the ecological effects of charcoai and firewood consumption
will lead to adver-e environmental problems if the Increasing demand is 
not checked by the Introduction of a substitute material into the mar
ket. Such a substitute product can only be introduced !;,Iccesstullv if it 
call be used on the same appliance as those being InSed for charcoal and
if the mirlet price for the substitute is lower than that of charcoal. 

The Ilahora tory tt,; a ilready carried out by the G;'t ha ,,;h'-wn that it
is possible to obtain coat briquatS that coin burn wel], without smoke,
in the same brazier,-; comllmon] ',,used with cha rcoal. The,,e briquets can be
prepared with wallh:d Naamba coals and molasses which is available in 
Zalb i.l. 

It is propos.ed to take advantage of the encouraging resoIt!, of the
Germ;n-funded project which was, as already pointed out, targeted to
wards a better recover, of coal inlthe processing plant. 

The target i the proposed a ',dy would he to. invest igate the technical 
and economic feasibilit of -, briquet. ting p lont to be fed wit h washed
fine coal (acceptable level of ;ulphur coteult) in order to provide a 
substitute for charcoal, competitive in teri'Ms o quality and price. It
should be indicate.-d that a charcoal bag (25/30 kg) is I'esently sold inLusak3 for ZMR 5.00/f,.00; the cost of I ton ol washed coal, at Batoka, 
about 200 knisouth of lusoka was 7.M1 49.00. 

In order to compare coal hr iqueLtlg with charcoal the loll owtlng tenta
tive calculations are of interest. 

Retail price -. calorific value = retail price per .11i 

Charcoa 1 

5Y2') :..33 = 0.00006 ZIIK/MI, 

Briguts
 

49/1[(OO Y 27 = 0.001815 ZMK/M.; 

This implies that If the plcoducti ic o!4t.s and distribution costs of bri
quets are lower than 0.004245 ZMK/HJ or 114.6 ZMF/ton the project will
be feasible. In addition the reduced deforestation will have to be added 
as positive benefits in an overa1.] benefit-cost analysis. 
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Project ObjecLites 

1. 	 The project will assess and indicate the technical. possibility of 
producing a smokeless fuel for the substitution of charcoal by a 
special treatment of coal produced at Maamba Collierie,- Ltd. The 
possible reduction of deforestation Is a main objective. 

2. 	 Based on th results ot the study, tilt! techniCal and economic via
bility of installing a briquetting plant wilt be investigated. This 
technique may also he uti ised in other SADCC countries. 

3. 	 A market study will be carricd out In order to determine the demand 
in Zambia and the neighbouring countries coalwhere briquets could 
compete favourably with charcoal.
 

Description of tork 

The follo%.,Lng works shall be carried out: 

(a) 	 Appraisal of the previous investigations, particularly the ;TZ
study. l)eterminarion of laboratorv tests prograimne sizeand of sam
ple;
 

(b) 	 Perform the actual sampling; 

(c) 	 Transport ,a l samples to laboratory as well as binder agents; 

(d) 	 ,aboi.r:crv tests: 

- Analyses 

- BriqueLting tests using various binder agents3 available in 
Zambia (molasses, clay, etc.) 

- )egassification tests unde fiierent drying and coking tem
peraturUS . Determination of briquet characteristics. 

- Burning test!' in braziers and stoves which are or could be 
produced in tie SADCC Region. 

(e) 	 Prefeasibil ty studies and benefit-cost analyses; 

(f) 	M., Rket study: 

Evaluation of poteitial market for coal briquets in the area, with
in Zambia as well as In the neighbouring countries, where briquets
could successfully compete with charcoal in terms of quality and
price. An evaluation of selling price including production cost,
transportation cost and retail cost shall be done.
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Implementation
 

The project will be carried out by a consulting firm under the supervi
sion of 'he Ministry of Mining. The project is expected to last about
 
15 months.
 

Cost Estimate Local Foreign
 
ZMK LTSD
 

(a) 	Appraisal of previous studies 25,000
 

(b) 	Sampling and sample conditioning
 
(coal, binder agents) 15,000
 

(c) 	Sample transport 10,000
 

(d) 	Analyses and briquetting tests 60,000
 

(e) 	Prefeasibility study 100,000
 

(f) 	Market study (in conjunction with the
 
SADCC Energy Sector) 25,000
 

Local coordination 3,600
 

TOTAL 3,600 235,000
 

Financial Requirement
 

Zambia may co,er the local expenses. Most of thu, work has however to be 
unde'.-taken by an international consultant and thus will have to be 
financed in foreign currency. 
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Project No. 2.9.1.
 

Project title: COAL STOVES FOqR USE IN RURAl AREAS - (ZIMBABWE) 

Background
 

Zimbabwe has an estimated 21 billion tons of coal in mole than 26 coalfields. Presently only 3.2 million tons per year are exploited at llwagwe
Colliery, the only operating coal mine in Zimbabwe.
 

the Rural Afforestation 
 Division has identified 27 deforc.:ted communal 
areas in suven provinces. It has therefore become critical for othu!r sources of fuel to be introduced to halt the deforestation trendi. Alsoether SADCC Member States face deforestation problems and have the same
possibility of applying coal as a substitute for fueiwood. On this basis
the findings of this project will be of regional significance.
 

Experiments have been carried out 
 by the Energy Department on coal-burn-Ing stoves. Satisfactory results on combustion efficiency, Ilue gas dispersion and chimney design and installation have been obtained, 

Oblectives
 

The objectives of the proiect 
 are to assess the acceptability of the
Stoves i)y users and to gain experience concerning installation and useby low-irPcone households. The project also aims at reducing deforestation in the selected areas as well as gaining experience on this which 
may have uture impact for the Region. 

Desc ript ion 

The project comprises the following activitie,: 

- Installation of 400 coal-burning stoves in rural areas. As explained in the previous section the design of the stoves has been
finalised. As can be seen from the attached drawing the construction is based on low-cost technology (ZWD 40 per unit), and on thisbzsis the c lst advantage over the commercial cast-iron stoves very high. The selection of areas for deDloyment of the stoves will

is 

be based on safe supply of coal and deforestation problems. 

- Training of local artisan In the installation and repair of the 
Stoves.
 

- Training of users in ope!rating the stoves to ensure that efficiency
and safety are maintained. 

- Distribute tie coal to the users at various collection points inclose collaboration with Hwagwe Colliery. (The first few loads of
coal will be provided by ltwagwe Colliery free of charge.)
 

- Assess the acceptability of the stove 
 by users and encourage diffus, 't of the stove to the bulk of the rural population. 
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-
 Assessment of the impact of increased coal use on the deforestation
 
problem.
 

- Assessment of 
the possible changes in social life, especia.ly among
 
the female population, due to reduced requirements of fuelwood 
transport. 

- Reporting and preparation of all relevant findings on items as 
described above and distribution to SADCC Member States. 

Implementation
 

The Energy Department will act as executing agency on behalf of the Gov
ernment and in close collaboration with Ilwagwe Colliery.
 

Phase I of the project, comprising location and installation of the
 
stoves, will be finalised after 6 months.
 

Thereafter the supervision of 
the users and all data collection relevant
 
for assessment of deforestation impact, social 
impact, user acceptabil
ity, etc., will continue 
for 18 months and the report will be presented.
 

ik5r/3130/Ill
 

http:especia.ly


- 71 -

Cost Estimate
 

The project 
cost estimate is as indicated here below.
 

i) Materials ZWD x 103
 

Stoves and accessories 
 16.0
 
Cement 
 2.0
 
Bricks 
 4.0
 
6 trucks 
 80.0
 
Labour (casual) 
 ]0.0

Field demonstration 
 10.0
 

Subtotal Materials 
 122.0
 

(ii) Personnel 

2 project coordinators (2 years) 20.0 
2 research officers (2 years) 20.0 
6 builders (1 year) 18.0 
3 field demonstrators (2 years) 18.0 

Subtotal Personnel 76.0 

Total (i) + (11) 198.0
 
Price escalation (10%) 
 20.0
 

218.0
 
Physical contingencies (20%) 
 42.0
 

TOTAL 
 260.0
 

Equivalent in USD 
 196,000
 

All costs apart from the trucks (ZWD 80,000) are local currency costs.
 

The expenditure will be distributed over 
2 years with approximately 85%
 
in the first yeaL after financing has been secured.
 

Financial Requirements
 

The project officers and research officers will be 
recruited from the
 
Energy Department and 
the costs financed by the Government. The finan
cial requirements from the Donor will therefore be as 
follows:
 

In foreign exchange 
 ZWD 80,000 (USD 60,000)

In local currency 
 ZWD 140,000 (USD 105,000)
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Project No. 3.0.3
 

Project title: PREFEASIBILITY 
 STUDY FOR MAINTENANCE OF MECHANICAL 
EQUIPMENT IN POWER STATIONS
 

Background
 

As a group the nfne SADCC Member States have an aggregate installedgenerating capacity ,f approximately 4400 MW. The Installations comprisehydroelectric power 
 plants (3300 MW), coal-fired power plants(600 MW) and others, rtainlv diesel generators (600 MW). 
and 

These i-nsLallations represent investments of several billions of USD. As
the major portion of the spare parts for tho mechanical equipment ofthlese power plants presently is purchased ;jhro.d, the corresponding foreLgn exchange expenses cause heavy burdens on the national budgets.some cases lack of spare parts leads to produc tion losses and inadequate
In 

rcliability of supply of electric power.
 

!n spite of problems concerning the 
 relat ikcc!v advanced taclinology Inquestion, different manufacturers of the installations in various powerplants and countries, etc., the proble.s ol mlaintenanct. and availabilityof spare parts ought to he examined. This iz,because even minor improvementF may result in considerable foreign exchange savings and improved
reliability of power supply in the Region. 

Object ives
 

In view of th,.se factors a study with the fol owing objectives is anti
cLipated:
 

- to arcsess In each SAI)CC Member State the annual fore;gn exchange
expenses caused by purchase of spare parts and foreign expertisefor maintenance of mechanical equipliout in hydroelectric and 
thermal powe¢- plants; 

- to propose adeque icaC seure.s which will ieliorate the situation; 

- to evallalte the teclnical feas: tlility and financial viability of 
above-propc- od measur..;. 

Work Description 

The project should be worked out in detail so as to meet the above-mentioned objectives, according to the following Terms ol Reference. 

i. Survey of Present SituLtion 

The studv should Iv liMiLted to power plants (hydroelectric, coalfired or dieeeliga:oil-hascd)operated by public utility companies.Private generating units ;nd power stltions with installed capaci
ties below I MW shal ho excluded, Bearing these limitations inmind the following shall be performed for each SAD(]C Member State 

ik54/3130/l11
 



- 74 

and broken down in accordance with typo of generating facility
 
(hydro, coal-fired, oil-based):
 

- To describe and assess the cost of desired maintenance, both
 
spare parts and manpower input, which at present involves for
eign exchange requirements.
 

- Same as above for presently executed maintenance, if any dif
ferences. 

- Describe the existing facilities within the utilities, both 
equipment and expertise. 

- Describe and evaluate tile possibilities of undertaking some of 
the above-mentioned works In existing domestic workshop, fac
tories not belonging to the utility companies. 

2. Proposed Measures 

Based on information on above-mentLioned Items the following shall 
be done: 

- Propose measures which will. ameliorate the situation. These 
coUld be, but are not limited to, the following: 

Improved coordination of works between existing facili
ties at power plants in a separate country and between 
countries; 

Increased uti.lJs;ation of existing domestic industries; 

Investments and Improvements o1 facilities at power 
plants or domes;tic industries; 

Manpower developmenits; 

Establish new indusLry(ies)/workshop(s) and propose their 
desired location;
 

The do-rithing option shall also be considered. 

- Determine both the investment and operating costs of proposed 
measures.
 

- Determine the benefits of proposed measures. 

- Economic evaluation of proposed measures. 

Implementation 

The SADCC Energy Secretariat in Angola will be the executing agency for 
the project. 

A team of consultants comprising two mechanical engineers (one turbine 
expert and one industrial engineer) shall visit all SADCC Mem' r States. 
A period of approximately 3 months is envisaged for this field work. 
Thereafter another period of 3 month,; is foreseen for the preparation of 
the report which gives a total project implementation period of 
6 months. 
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Cost Estimate
 

The total estimated project costs are estimated at USD 150,000, all of
 
which would be in foreign currency.
 

Financial Requirements
 

Financing of the total amount, dSD 150,000.
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Project No. 3.1.2
 

Project title: INTERCONNECTION OF THE NORTHERN, CENTRAL AND SOUTHERN 
ELECTRICITY SUPPLY SYSTEMS - (ANGOLA) 

Background
 

There are currently three separate power systens Angola in known as 
the Northern, Central and Southern systems. They are not connected with 
each other. In addition, an F.astern net Is anticipated. 

Total energy produced from a ll sources ol electtical generation is esti
mated at 714.3 GWi for 198l. 

There is presently no ColMIL-ction with the Namibian power system. Hlow
ever, due to the psissihility of joint hydropower project development on 
the Cunene River, the possibility of a connection between the Angolan
and Namibi.n power te,";tems may also be of interest. 

Ubjr tive 

The objective of the project is to determine the economic, financial and 
technical feasibility of an interconnection between the three existing
electrical systems Angola, Northern or Centralin named Kwanza, or 
Catumbela and Southern or Kunene. The studies shall be carried out in 
such a manner that, if Lhe project is feasible, they may be used as a 
base to guarantee the financing of the works and equipment by interna
tional financing agencies. 

In addition, the possibility of a future connec,-ion to the Namibian sys
tem should he reviewed. 

Work Description 

The work is to be carried out in several phases, which are: 

Ph1,1 I - Prefeasibility Studies
 
Phase II - Feasibility Studies 
Phase JI] - l)e;ign and Production of Tender Documents 

In Phase I, the following aspects will be evaluated: 

- existing load flows 

- existing electrical production
 

- existing transmission facilities 

- consumption and prodiction forecast 

- projected increaser; n generation and ti.-n:;mission capacity 

- review previous studie'.; by consultants froti EDP (Portugal),
 
BME; (Belgium) and Energopi'oJect (Yugoslavia).
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Phase II will be a feasibility level study, which will evaluate the fol
lowing: 

- operational problems and system stability 

- energy flows 

- optimisation of interconnection capacity 

- cost estimate
 

- economic analysis
 

- financial analysis. 

If the conclusion of Phase II is positive, the project will proceed to
 
Phase Ill, which consists essentially of final design and the production

of tender documents. This phase would also include the final route de
termination and survey.
 

Implementation 

The project will he carried out by consultants, under the direction of 
Empresa Naciot,-,l de Electricidade, U.F,.E. A decision to proceed will be 
made at the conclusion of each stage, based on the findings up to that 
point. 

1he anticipated schedule is as follows: 

Phase 1 3 months
 
Phase II b months
 
Phase Ill 8 months
 

Cost Estimate 

The cost estimate is as follows: 

Phase I USD 50,000 
Phase [I USD) 150,000 
Phase ill USD 250,000 

Funding
 

Funding is requested for the entire project cost.
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Project No. 21 1.3
 

Project title: CONSULTANCY SERVICES FOR THE COMPLETION OF THE GOVE
 

HYDROELECTR IC DEVELOPMENT 

Background
 

The generation and transmission of power in Angola basically comprises 
three separate sysotems, the Northern, the Central and the Southern sys
tem. TIhe cited project belongs to the Central system, the map of which 
is given on the subsequent page. The Bie sub-system is located east of 

the Central system and is not yet interconnected. The existing and plan
ned power stations of the Central system and the Bie sub-system are 
given in the table below: 

installed Capacity (MW)
Power st~it ions yrThma
lHyd ro The rma i. 

1omaum 2 x 10 

1 x 15
 
(2 x 15)*
 

Biopio 4 3.6 1 x 23 
(2 1.5)* 2 x 1.5 

!uambo (3 x 15)* 1 x 10
 

Kunje** 3 x 0.67 

* Planned power stations
 

** Bie sub-system.
 

The configuration of the power transmission network for the Central 

system and the Bie sub-system is given on the map. It can be seen that 
their major transmission voltages are 150 kV and 30 kV, respectively. 

Civil and military disturbances have seriously affected the Angolan 
energy infrastructure. Mention should be made of the attacks to halt the
 

luanda IRefinery operations and against the Loomaum Power Plant which suc
ceeded in stopping the latter's operation in 1982. Resumption of lomaum 
operation requires an est imated USD 20 million over a 3-year period, and 
as tbe power plant is located far Irom the main administrative and mili
tary centre aonu delay is- expected belore reconstruction begins. 

The single_ gas turbine at Huambo Thermal Power Plant has also not been 
running regularly due to logistical difficulties in the fuel carried by 
air or rail. Airborne transport of diesel fuel has therefore been inten

sively used due to iuterruptions in surface transport. Under such condi

tions running expenses are very high in sptte of the fact that Angola is 
an oil-producing country.
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'Ihle main c nl;Illutpt l )ln (0.1t rc-. ill tit lI al' ( ovoit ed by I he ,tCot: r I i;ys .rem 
and tile ife sub-system arp lenguela, !iu;ambo and ie. Tho service area isa 
approximately 150,00 km- with the population of about 2.8 million in 
1984. The consumptiron of theenergy Centra system, was 1N3.5 ;Wh in 1974 
with a peak 
in 1975 and 

load 
1976, 

of about 
but has 

26 M1W.The 
since then 

cons;umnption declined considerably 
inceas0 d and reached 140 CWIh in 

1981. 

There is a pressing need iu e nre a stable and reiial'le power supply to 
the city o Huiambo. Thi; tit) ha.,; scientit ic institutions e;senti;!i LO 
the southern region. iT AnL',la \eterinar <e,,tarch Insatitute [I .VA) at 
H!uambo, in addition to domestic scient [i c respunsibilities undertaken 
by its lainratorles, a],,o produce; animA vaccines exporcAu to other 
'\IDCC member countries. Th II VA Ls also expected to handle the "African 
.twine Fever ug ionail itLidv". 

The Angoltla AgronmV [oa;o.irh institutu. also locateu in luambo , has 
been .wUsac itiull, > 1Iedr'iciltifiI' on rstrial deve loplmen,rs l In wl : inadu 
ot forestry pttIudtt s andh ill :-cc(d hil ''lrvolilt . 

hilnambo has a.iso thi Iar ,st and 1,t st equippel SAI)CC wrL;hops for rail
wily Cq ipllnlit . 'I l'allsplrt ;L tur III') 0JLI 1; a'; oh it10 ort adt ,en

;le Ila Railw;a', hive ;i r( i ', 10)C1 lla [p lI 'td 0. ;';( lu : t". all(I [t is 
rhvtous i-ih t a mnlre I:' Ic Sl!jply (1 Uio&l i'itC pOWer Wll1 aoJ litate 
Ih tir lpi ul:p llt;I oll. 

The ;ove P1:i s51 i, tcd et.'ht (th'1illllg;a:1.l , (101e aid Itelh11O kivers 
ieet , ahlal 6 k"i; ,, 1lhlliiho It ! built- I pur-I . wo4 1 fur low-rgUlatiui 
p',seSa, to Meetct d<'ll I c'l fl I uqoirUtiel1 L.. 1h dai;n is easilv acces'sible 

h paved road, pa\ed lalnding S;trip and railway branch line reach
ilg 3(1 liii north 0I the daM at the tcwn of ICirii . 

The ma in halllaracie Ie;f io'; of thu 11:1i1 are: 

MI;xium h ight 58 n
Lotlig h 111I1 m 

'hoorvoii c'pacity' 2574 :n 10 I 

The dowrl- ro'dll water I l ( l rellellI . 'lie 

h thi 

tion on thi' i,lv r 

- To supply h kil W,'Ir to :lnilbia Ji (..alueque pumping sta-

To pro . 1h, lr'Clthe 1.,' .:h tie :a luet(.c Daim, a regular flow to the 
S;,:X X II kl-la:anh l','droptw-cr I lalt i, IilId. 

The consulrt g tini idFr loI tlict' o'urttlgl'l!,i carrio, it i 969 oat a pre-
liminary std, Io'i II'di g tlc p,'.1 it i itiie of hydroeItIC ricity produc
tion irotm tire llmi i I wh ,:h an ;;lir Iaj 1n 010"1' p1'od(t oili of 115 (1k; with 
in.;tall- d cLps' it,. of ; :. i: w,C ind iat I. 

hurrently th.,, dat. tiart'!i I c,;raIloit,.II prd oione repair works are 
oinv ;;aged. I -;. o lirksl lu.' beenLu ll :l's t, to the Aigola i ':oI[ lly (eotec
alica. The'", at', l: uf t, d to . I;tart- ti,e e,!:! of 1984 and will not 
have fill- Iaonce on the pOI,.i 1 ','L0 . tl[ in ,%,ork.:s oi . !,ydroelectr.c 
p(ower" plant. 
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Objectives
 

The objectives of the project are to ensure 
a stable and reliable power
 
supply and help meet future load 
growth of the Benguela, Iluambo and Bie
 
Provinces.
 

Work Description
 

To meet above-mentioned objectives a study comprising two phase, as fol
lows shall be carried out:
 

Phase I 

- Review existing relevant studies (Gove hydroelectric installations, 
power transmission studies for (ove-fluambo, Iloambo-Kuito, etc.). 

- Make an Inventory of all generation and transmilssion facilities in 
the area (Benguela. Huambo and Bie Provinces). 

- Develop demand forecasts for the area. 

- Assess the hydroelectric potential for the Gove Dani. 

- Develop preliminary engineering for the required Cove Dam construc
tion and installat ois as well as reoired transmission facilities. 

- Develop preliminary engineering for upgrading of existing facili
ties.
 

- Work out cost esLimates (foreign exchange ;ind local currency 
costs), implementation schedules and financing zequirements for the 
different technical solutions. 

- Assess the technical fesib.lity and financial viability of the 
different options.
 

- Make recommendatio.na. 

Phase II
 

Assuming that Phase I of the study recommends installations for hydro
electric production at Gove Dam and required power transmission facili-

Lies Gove-Huambo :uima and Huambo-Kulto, an outline work description of
 
Phase 11 will le as follows:
 

- Detailed engineering for above-mentioned components 

- Tender documents 

- Tender evaluation 

- Contract negotiations
 

- Works supervision. 

Imp lementa Lon 

The consultaney services will be carried out under the direction of 
Empresa Nacional de Electricidade. Phase I is expected to take approxi
mately 6 months and Phase [I approximately 2 years. 

ik5r/3130i1 II 
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Cost Estimate 

The cost estimate, at 1984 levels, Is as follows:
 

Phase I USD 200,000 

Phase II USI) 1,800,000 

Total USD 2,000,000 

Funding Requirements
 

Funding is desired for the entire pr-'ject cost.
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Project No. 3.2.3
 

Project title: CONNECTION OF SEROWE, PALAPYF AND MAIIAI,AI'YL TO TiE 
NATIONAL GRID - (BOTSWANA) 

Background 

A Rural Power Supplius Preject, comprising Io rural centres, was ini-
tiated in t973 as part of the Government's rural development strategy.
Four of these centres were supplied by establishing Isolated diesel
generating stations and the reriaininq ones by expansions (if the power
transmission network Gaborone and Frsinclstown dreas, respeccively (see 
network configuration on next page). 

The project was successfuly implemented by b11, act ing mlexecntiLg 
agency for the Government. It is obvious that the costs ot supplying
these rural centres are coniderably higher than the cost:; LI supply in
urban centres. Inr in the point of view oi the need to di,,courage Uia, o 
drift the Government subsidises BIPC with approximately BGI' /0),1!0p I.r 
annum to enable a proper oper;itio o1 z'-! scheme witholt .Increasing
tariffs in rural areas above tkiu, of urban ]c el,". At pr,ant the :Qo;oi 
part of the above-mentlioned subsidy is a!I loctied to the our isolted 
power stations.
 

A huge project, The ,lorupuIc lower Project, is currently be ing lop C
mented by Botosuana Power Corporation (BPC). This projeit, which Es 
financed hr the World Bank, the African IleveIopltlt Bank and other 
internatioial lending institutions, comprises the constructiou ol a r:ew 
coal-itired power plant oif approximately 90 M,, located ui, the Morupu -_ 
coal field, cnd the construction of a 220 kV transmissim I ire which will 
connect the P(:is Southern and Northern Divisions and t hereby establish 
an overall national interconnected grid. The project i1 progressing
satisfactorily ad is scheduled hcr completion in May 148,(. The trins
mission line component will, however, he :iiistantialv Completed in 1984 
and lower from Selebi-Phiko wil. then lie avail.ablc at MoripeI . 

Ob jectives
 

The short-term objectives of the pricOct are to intercoiect three ruial 
centres, Serowe, Pal pw, and Mahalapye, to the national grid and thereby
reduce the prrdict ion costs of electricity aHd oil impr s (presently 
from the Republic ol oiitih ,Afrl a) and to (.nul the stobiilItv au I qual
ity of pow,r supply. 

The iong-term ol. ectl'es are to expand the pos;ible futtLurt regi.onal grid
Botswana-Z imbabVe., Lhe interconnection of which is subject to an ongoing 
SADCC study. 
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Description
 

This description is based on preliminary engineering performed by BPC 
and may be subject to changes depending on the findings of the consul
tancy services which are included in the project. The project comprises 
three components, transmission lines, substations and consultancy ser
vices as indicated here below. 

Transmission Lines 

Approximately 10 km route length ol 33 kV overhead tronsmission 
line from Morupule power station to Palapye. 

Appr,,xinmately 50 km route length ot 33 kV o -head transmission 
line from Morupule power station to Serowe. 

Approximatel I'' km route Iength of 3.3 kV overhead tranizmission 
line trem ieruul e power station to Mahalapye. 

The lines wili be constructed on wooden poles and the scope of work 
includes fuinishing, delivering, erection and testing of all poles, 
conductors, insulators and accessories. 

2. Substations
 

One 33/1! kV substation at Palapye. 

One .33/11 kV substation a. S;erowe. 

One 33/11 l0 substati on at Mahalaliye. 

'The scopc .f work foi the substations will include civil works, 
installition of ci cuit-breakers, switchgears, transform.,rs, ancil
lary eqaipment and cabling. 

The substar ionS will feed existing 11 kV ret iculatilos In each 
rural centre. No substation of 220/33 kV is required as 33 kV will 
be avai lable it Morupoicu power 1ant. 

3. Consul tancv Sccrvices 

Outline To., ,s oe References for the consultancy services are as 
follows : 

- Review of preliminary engineering performed by BPC to [inaliso 
the transmiss'oTI ;ystem contigurat on and ensure the technical 
teasibility of Lb, scheme. 

- Ground survey aid profiling of- thu Lransmission lines. 

- Engineering aid design of the substations. 

- Work out tender documents for components and assist with 
tender ovaluation a,(I contractinlg. 

- Supervision of transmission linc and substation construction 
works.
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- Assess the po"S. ibil it ie, of applying labour-intensive 
technology and thereby enable high local participation and 
transfer of technology, this in close collaboration with BPC. 

Implementation
 

A tentative implementation period of 38 months is envisaged from the 
time that f.nancing has )een secured. BPC will act as executing agency 
on behalf of the Goverrnent. The pro*ject should be undertaken on a
turnkey basis by using consultants/contractors as indicated in the 
previous section. 

Cost 	Estimate
 

A tentative cost estimate is indicated here below. As mentioned in
previous sections some further engineering is needed to determine the 
transmission system conliguration, conductor cross-section, etc. For
these cost estimates a unit price of EWP 13,000 per kin has been 
anticipated. 

I. Transmission Lines 	 BWP x 103 

Morupule-Pa I apye (10 kin) 130 
Morupule-Serowe (50 km) 
 650
 
Mr. rupule-Mahamlapye (80 kin) 1,040 

Subtotal Trar.;mission lines 1,820 

II. 	 Substations
 

Substation Palapyc (3li/1l kV) 
 90 
Substation Serowe (33/11 kV) 90 
Substation Mahalapye (33/11 IV) 90
 

Subtotal Subtattons 270 

Ill. Consul tancy bervices
 

Engineering an~d supervil;ion 200
 

Subtotal Cons ltancy services 200 

Total 	I + 1] +Ill 2,290
 

Price escalation (10%) 
 230
 

2,520
 

Physicjl contingencies (15%) 	 380 

TOTAL 
 2,900
 

Equivalent in US) 2,150,000
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Approximately 20-30% of these costs will be in local currency dependiog 
on the application of labour-extensive technology as mentioned in previ
ous sections. This should be finalised on the basis of negotiations be
tween the Government and the Donor.
 

Financial Requirements
 

Funding is desired for the entire project.
 

The costs will be equally distributed over the two first years after
 
financing has been secured.
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Project No. 3.3.1
 

Project title: 	 DEVELOPMENT OF SMALL IIYDROPOWER FACILITIES AT
 
MANTSONYANE AN) SEMONKONG - (LESOTHO)
 

Background
 

Lesotho is completely dependent on the RSA for its electricity supply, 
and the country is therefore evaluating possibilities to increase self
sufficiency in this aspect.
 

A reconnaissance and feasibility study has idintlfled two zmi 11 hydro
power project sites fo potential development. One of these, called 
Mantsonyane, will be connected to the existing 33 kV transmission line. 
The other, called Semonkong, will be used to complement dicsel genera
tion in a towl not currently served by the main grid. 

The country ii making the first attempt to break the 100% dependence on 
imported power.
 

The Semonkong Hydropower Project will consist 01 a 180Single kW turbine 
,.nd generator, with a polent ial future installation of an identical sec
ond turbine and generato iii the powerliouse. The civil works consist of 
a concrete clam approximately 60 in long and 2.5 m high, a buried penstock 
420 m long, an above-ground powerhouse, and a short tailrace channel. 

The Mantsonyane lydropower Project will consist of a single 2 MW turbine 
and generator. The rockfill dam will be 16 m high with either a concrete 
upstream lining 	or in asphaltic core. 
The power waterway2 will consist of 
t90 m of unllnod tunnel, with a cross-section of 9 m , leading to a 
powerhouse 
 ocated at the lower entrance of the tunnel. 

,bjec t ives 

The construction of these projects will assist in lessening the depen
dence of Lesotho on RSA for both electric energy and diesel fuel.. 

Work Description
 

The work to be carried out in this project consists of final design, 
tender document preparatlon and construction of the projects, as well as 
the associated community services, commissioning and training aspects. 

T'ie entire process is expected to take approximately 2 to 3 years. 

lmpletmentaioun 

This project will be supervjted by t.i Ministry for Water, Energy and 
Mining in cooperation w.th the Lesotho Electricity Board. Consultants 
will carry out design and construction supervision and the construction 
will be performed by contractor. 
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Cost
 

The capital costs of the projects are estimated as follows; at 1983 cost
 
levels:
 

Mantsonyane 
 USD 5.6 million
 
Semonkong 
 USD 1.8 million
 

Additional aspects of the project, 
pertaining to distribution and
 
community electrical services, will also 
entail additional costs, and
 
this must be discussed with the funding agencies.
 

Funding
 

Funding is desired for the entire project cost. Donor has been identi
fied.
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Project No. 3.3.2
 

Project title: 33 kV SUBTRANSMISS1ON NETWORK DEVELOPMIENT - (LESOTILO) 

Bckground 

Electricity supplies to Lesotho were restricted to 27 MW.prior to Febru
ary 1984. as this was the limiting capacity of two IA".iequate and inse
cure 11 kV circuits which connected lesotho to the ESCOM network. A 
first phase transformer programme operatlg a 88 kV has since made it 
possible to supply a fir-m 40 MVA demand. A new sub t-ransmission network 
comprising four 33 kV ralial circuits has also reinforced, improved and 
secured the electricity !aupplies. ('ontinued -:i.pui sion oi the t ransmis
sion network is schedul I lor 1987. 

It. is comn prantice t consider electricity ac one of tltu infrastruc
tural requ itements In it: ri treas. lhe deeloprlLilt ot basic ricali net
works requiLes high-tnston extensions at 1; kV (o he planned, des igned
and constructed In an c 'devly fashioni to lthe lec;iiont, designated as 
priority areas. 

A 2nd phase 33 kV e.t.ioh pr,,'.urnme is e ;ssentiial tLo iprate the mail
 
high-tension rural itowrks 
durirg theLcxt 'ca,'ras Wnld be aJ sig-U lantd 

nificant to\v', tonwards tit developMient of 11 k%' basic rural networks 
 in a 
3rd phase rural elctrif iat ion pitgramic lor comte.eO c.fnc iit In 198h. 

W2th this approach it: wil I i possible to extend the "1 k\ distribution 
networks,; into tie vil lales and thus reduce the average contnection Con
iribution per consumer it) low-voltage extension andi service contnection 
costs.
 

Object ives
 

The objective of this project is to extend the service and decrease the
 
cost of electricity to the consumer. This will 
 have the consequence of 
diminishing the amount of diesel fuel, kerostene, and wood used for heat
ing, cooking and lighting purposes. As wood is currently in very short 
supply in Les: .:, this will b a very ittporctait benefit. 

Work Description 

The following line, and transformer stathim, will ho cb, structed: 

- Construction of 30 km of 33 kV litne, Sebaboleng to Teyateyaneng/ 
St. Agnes 

- Construction of 2 MVA 0/11 kV station it Teyateyaneng/St. Agnes 
- Construction of 20 km o 33 kV lI ne , tineer Road to Mazenod
 
- Construction of 5 MVA 33/1I kV stat in at Hazenod
 
- Construction otI¢)10VA 33/H kV aL.:ttilon at lots'abalo
 
- Construtie a, f 
 2 MVA ' /1 1 IV stat ion at Roma (tl nversity of 

Lesothi)) 
- (ConstrtcLinn of 25 km of Is !':w lite, lunia to Molio Ntluse
 
- Construction of 30 I'm , 'ii kV line, Ma renod to Morija
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- Construction of 30 km of 33 kV line, Morija to Mafateng

- Construction of 50 km of 33 
 kV line, Mafeteng to Nohale's loek
 
- Construction of 10 MVA 33/11 
kV station at Sebaboleng
 
- Construction of 2 x 2 MVA 33/11 kV station at Moliale's Houk
 
-
 Additional 10 MVA 33/11 kV transformer and completioi of station at
 

Pioneer Road
 
- Establishment of a Regional Control Centre at the LEC Headqarters. 

The projects will commence as soon as possible, and are expected to 
Lake
 
place over a period of 2 years. 

Tender documents have been written.
 

Imp Ilementation 

The planning and construction of these lines will be carried out under 
the direction of Lesotho Electricity Corporation; by international 
tendering and contracting procedures. 

Cost
 

The cost of this project is estimated to be between USD 2,600,000 and 
USD 4,000,000 at 1984 cost levels. 

Funding
 

Funding i. ; desired for as much of the project cost as possible. 
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Project No. 3.4.1
 

Project title: MALAWI-MOZAMBIOLJE EIECTRICITY SUPPI,Y [N TilE EASTERN 
AND WESTERN BORDER REGIONS - (MALAWI) 

Background 

MFalawi is currently Involved, with financial assistance from the African
Development Bank, oi a rural electrification project. Among the 12 cen
tres to be electrified is Namwera Township In the Southern Region where
supply was made available in April 1984. Namwera Is on the eastern bor
der with Mozambique and i; about !2 km from the border. Mandimba, a town
in Mo'ambique, is only 6 km from the border and has an es tlImated load 
potential of 400 kW. 

On the western border power supplies are avail ble at Nkula Hydropower
Station, 55 km east of Mwanoa. wanza is a Malawi border town which isonly 6 km from the Mozambique border. A proposal to supply Mwauza at
33 kV has top priority when iunds are available. Zolue, a Mozambican 
border town with an e:stnated load of 300 kW i: only I km from the
border and 7 km from Mwan,'o. Further north )i the same western border,
power supplies exist at Dedza, a laawt border e itrU ' I'In from the bor
der and about 4(0 kil north o1 Vil a UI ongwe (Vila Cut iluio) ill XLoo:ambique.
Vila Ulongwe ha., an esti mated load e1 i')00 kt'., ald Cln be .uppli ed at 
33 kV. 

Eoch of the towns in NO,: b[queI to be supplied f rom the Ma lawi grid
under this project has suignif(:int potential for electricity demand
growth due either to projectsu within th,: local service area or to admin
istrative func tio1. 

Mandirtib1l k the locat ion 01I a mi: or cotton-producing arca with plans iot
400,000 ha of cot to ut.0 il V.o be Ciiit)ivated in the Region. Cotton 
proces!;ing and ginning wi I th refore create a demand in addition to 
secondary ;ources oti ele( tIicity demond growth. 

Zolue is in Importatlit border cross]ing point between Aozambique and"Iaiawi. A!; trafiti icre ic,>mur ss the lorder, both admInistrative and 
servie fuctions wil reqpuireiQcashT moits of WLtric emegy, 

'.ila t:hongwe !!; It,. W1 1.2 ,eed-pon ato production facility, and
has a power mlioiud ;i:, u eullith rt.frigec t tilo ani other irocesses of 
the facility. 

AI1 of these toIL; ire pre.ilt ly 'Sup)p i ed with die.:cl generation, as
they are not Colected to any grid. Both ingelierlatioll ainda distribution 
the towns are ill poor condlition and require tlprovemelit:o. 

'fhis scheme would he similar to one In whicl the Mozambique border town
of Milange is presently supplk&i oll thieill awl Grid. 
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Obj ectives
 

The objectives of the project 
are:
 

- Savings on foreign exchange for Mozambique with the replacement of
diesel generation by relatively expensiveles; hydropower genera
tion in Malawi. 

- The development ol energy cooperation between two SAIDCC MemberStates on a modest and realisable scale with a relatively ,mil J 
investment. 

Work Description
 

It is proposed to extend 33 kV lines (i) from Namweru in tHalawi LoMandimba In Mozambique; (ii) from Nkula lal through Mwanza In Malawito ;:obue in Mozambique; (iii) front l)ed:a in Malawl Vilato Illorogwe in 
Mozambique.
 

The supplies will bulk lor
be metered eas'y admin istration. lesign,implementation and supervision will. be done by personnel of both countries, with Malawi expected to carry out the tin-.jor porti,.. 01 tie work.
 

The network ir,Moambique Territory for all 
 three schemes in this proposal is for 33 kV overhead lines to the villages. In addition, the project budget. Includes funds f r the inspection and renovation of tile lo'tension diatribut ion systems of Handimba, Zoi and Vila Icngwe. 

Implementation
 

A general agreement has already been developed betwetn aJawL and.. Mozambique regarding this project, and as soon a. tunds are made cvailable, a
specific and detailed agreement wil.l be made.
 

Generally, the conrstruet ont, maintenance and power supply of the systremAiDi be underta ken by Ma]awi for paymtient i hard currency by oambique.This arrr iernen r. wil be somewhat snliar ti; an exfisting arrangement
regarding powe,r supply for Lh town of Milange. 

The planuing, dA.; gu and construction L.ak IP done by the respectivenatlunal utiii i,:s, accord ing t; the wor1, prog raiime shown tilein accom
panying figure ii,a period of le than 2 year!;. 
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Cost Estimate
 

The project .instestimate is as follows:
 

USD 
Component 
 Total
 

1. 	 Mandimba (East Mozambique) duratim, 12 weeks
 

Within Malawi I'erritorv,' (Naxumera to Chiponde)
 

I.35 kin 33 kV overhead "ire 88,200 
Swit chgear 3,000 

iJtal 91,200
 

WVthtn Mozambiqlue [erriturv kChIponde to 
Mand 	 minb a) 

i.0 	km distribution line 	 65,000
5.9 	krm33 kV overhead line 70,800
 
Pole-mounLed m,.etering unit 9,500
 

Tota] 
 145, ;00 

Works total 236,500
 

Physica[ contingencies (57) 11 825 

PROJECT TOTAL, 248, 	 ;25 

2. 	 Zobtie (West Mozambique) duration 30 weeks
 

Within Malawi Territory (Nkula to Mwanza)
 
54.6 km 33 iA' overhead l.ine 655,200 
Switchgear 9,000
 

,iotal 
 664,200
 

Within Mozambiqie Territory (Mwanza to Zobue) 

3 km dirtribution line 3.,000 
6.7 	 km 33 k overhead line 80,400 
Metering unit 9,500 

Total 121,900 

Works L,,tal 
 786 	100
 

Physicai contingencies (f%) 29,305 

PROJI-'CT TOTAL 825,405 
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USD
 
Component 
 Total
 

3. Vila Ulongwe (Vila Coutinho) duration 30 weeks
 

Within Malawi Territory (Pedza switchyard to
 
border)
 

5 km 33 kV overhead line 
 60,000
 
Switchgear 
 9,000
 
Metering unit 
 9,500
 

Total 
 78,500
 

Within Mozambique Territory (borier to Ulongwe)
 

7 km distributtion line 
 75,000
 
39 km 33 kV overhead line 
 468,000
 

Total 
 543,000
 

Works total 
 621,500
 

Physical contingencies (5%) 31,075
 

PROJECT TOTAi. 652,575 

Sunnary of Costs 

SuppLies to Mandimba 248,325 
Supilies to Zobue 825,405 
Supplies to Clongwe 652,575 

TOTAL 1,726,305 

Funding Requirement 

The funding requirement for this project is equal to Lla_ capital cost, 
USD 1,726,305. In addition, approximately 1JSD 500,000 is requested to 
finance the purchase of energy by Mo:'ambique from Malawi for 3 years
toLlowing project completion. Thus, the total funding request is 
IISD 2,226,305. 
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Project No. 3.4.2
 

Project title: KARONCA SMAIlL HYDROPOWER PLANT - (MALAWI) 

Background
 

Karonga Town lies in the north of Malawi 'ind has an urban population ofapproximately 8000. iaL present, the town is served by a system consist
ing of two 120 kW diesel generators, 18 kin of distribution lines and19 km of medium voltage transmission line. Power is delivered to 241 
custom rs. 

The existing system produces energy at highvery Cost., as all diesel
fuel must be imported to 1,ilawi from external snc, s and thereafter
transported to Karonga over long distances. Kaitong,, is isolatedso theft
it is not anticipated to he connected to the lis, ionat grid in the near 
future.
 

In 1981 a UNDP report "Eval.uation of Small hlydropOwe , Sites in MaIawl TCDINT-80-R47/5" indicated that a promising site tor small hydropower
devel-pment 1.ies near Karonga, ThC rL''onnaissance level report reveiled
that, by using the net head of 75 m ;in,1 a design discharge of 0.V in /s,of the location on the NothtliRukorli ,,el arn the Sere River, it should
be possible to obtain an energyannual production of approximately
2.6 Gf;W with the instal Lation of a 500 kW generating f i l.ity and an 
average load factor of 60%. 

O,Jectives
 

The objectives of this project are:
 

- to reduce the quantity of diesel fuel imported to Malawi
 
- to increase the supply of electric energy, 
 available to Kai'onga 

Town 

- to reduce the internal 'Malawi transport( of fuel longover distances 

- to inc reasie local self-sufficiency. 

Work Description 

The project will be carried out in two st:ages. 

The first stage will consist of a team of consultants who will travel to
the site to uiidertake the final. feasibility evaluation and at the sametine, perform the necessary field work tor design. Iinplementation will 
take place as the second phise. 

The project thus consists of thu study, design and construction of smallhydropower facility and the assoiated 37 kin of transmission and distri
bution line. 
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Tmplementation
 

It is envisaged that the ;tudy and defign of the Karonga Small Hydro
power Project will be carried out by a consultant. The civil works would
 
be carried out by a contractor ai~d the mechancal/electrical equipment
would be installed by Electricity Supply Commission of Malawi (ESCOM)
staff under the supervision of the supplier. The substation, transmis
sion and distribution lines would be designed and constructed by ESCOM
 
staff.
 

Cost Estimate
 

The first stage studien; will cost approximately USD 200,000, and the 
seconud stage is anticipated to cost about USD 2,300,000, with a total 
cost of USD 2.5 million.
 

Funding requirements 

Funding is sought for the entire cost of USD 2.5 million. 
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Project No. 3.5.3
 

Project title: CORUMANA IIYDROPOWFR PRO.IECT - (M)ZAJIBI QUE) 

Background
 

It is the aim of the Government of the People's Republic of Mozambique
to minimise the dependency on electric energy supplied from the Republic 
of South Africa.
 

The southern part of Mozambique, including itU; capital KMputo, is at 
present highly dependent on imports from SUA'M in South Afrtca for its 
power supply. In accordance with an agreem,,at to supply power from 
Cahora Bassa I to South Africa, Moziomhiquc vii I receive 78 Il.. at a very
low price. Until recently, however. little or no power from (Ahora Ha a

has been available to Mozamhique. supply h
as the t tie Apollo subs tation
 
in South 
 Africa has he, n unreliable. This ,o ns tiat approximaytel 90%
of rhe energy consuaed in the Maputo aica las been stupplied by FSCWM at
 
a price hiher than which
LILt would haAVe been orp1nid 10-Chtira Passa 
power.
 

Maputo's thermalIpaer statici iF: I'ept in rc. rve in the vent of power

outage which occurs with relartively high trequency. The instal led capac
ity 
 is 57 MW coal-fired and 46, t. gais-fired. 

The annua 2 'system consumption is 160 GWh and the Ioad is 61) 11. Accord
ing to moderate forecasts made by EDH the consumption ill southorn Mozam
biquc is estimated 
 at 450 GWh in 1985 and 600 (;Wh iin 19q1 . 'lhis corres
ponds to an annual growth rate oof approximately 0h.
 

The Coruniana Power Plant en the Sable Riv er has been proposed as a 
sour,_e of electric power and energy to the South inery Sstm of Mozam
hique, i1.-, di:-,t nce from Maputo is some ion0 km by roil. An earthf.111 dam

is present ly under c os trictioln at the o run oi site. he inain use of

the dam will be for irrigation purposes ot the ;,rable land around the
 
lower reaches ol the Sable and Incomat.I Rivers.
 

The Sabie River is tr ibutaiy of the lncom;ti River. Iloth rise and flow
for most of their iength in South African territory. At the project
site, some 10 km from the border, the average runoff Ysed on 31 years
of records at tile border has been Ctimated at 634 M'C the individual 
years itngiing between a m.inimnur, Oi 80 Mm Ini 1951 ld, max imum of1700 Mmp in 11)7i. The catchment area at the site i; h310 km . 

The .June l1984 Feasibilit 3 Study concludes that a power plant with a
rated capacity of 14.5 MV is a feasible addition to the dam project. The
powerhouse Will be located above ground at the toe of the dam, between 
the bottom outlet structure ano the spillwa, . The generating units 
comprise twe Kapan turci) es of 7.25 MW each at 3 m rated head (1I MW 
at HWl,). The gene,'.tors ;te act h rated at ) ',I\A. 

'he ,,election of the recomuended hydropowet plant is based on a compari
son of alternative sizes of installations ranging from 3.6 MW to 17 MW.
The least unit energy cost alternativt is ,chieved with an installed 
capacity of 4.5 MW requiring an investment of US) 5.9 miilion. The power 
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station capacity was increased until the incremental cost of generating
 
one more kWAh equalled the cost of generation with gas, giving an instal
led capacity of 14.5 MW and requiring an investment of USD 10.8 million, 
An additional advantage of 
choosing a higher installation than 4.5 Ml4 is
 
the increased security of supply should the transmission line from South
 
Africa fall out. 
The size of the reservoir allows the generation at full
 
capacity for a longer period of time without significant influence on 
reservoir water level.
 

The unit energy co;t of the Corumana project at 12Z discount rate is 
USi 4.15/kWh and is sigit1ficantly lower than either of above thermal 
alternatives. If the Corumana project's output was reduced to firm 
energy alone, the cost per kwh would be higher than US. 5.641.1h. 

The Corumana project may be said Lo be justified from an economic 
aspect. Furthermore, assuming the electricity generated at tie Corumana 
plant is scld at a tarift higher than the. urrent high-tenslon tariff of 
US 2.94/kh (MZM I.67/kWh) average the return isas tariff , on capital
adequate (I %) and significantly higher than the prevailing ofrates 

interest in Mozambique. The 
 payback period has been estimated at 6 to 
7 years. It is very important to note that funds are already available 
for electrical Interconnection between 'ru:r ,a ata he 110 kV southern 
networks. 

Objectives 

With this project, Mozambique will rx'terially reduce its dependence on 
RSA for electricity supply in the southern part of the country. In addi
tion, the domestic reserve generation capacity will improve the system 
security". 

Work Description 

This project conSists of the construction of an bove-ground powerhouse 
at the toe of Corunana Dam, and the production and installation of the 
a;sociated ciectromechanical generation equiFnent, consisting of two 
similar units of 7.25 MW Kaplan turbine linked to a generator of 9 MVA 
capacity. The fa' ilit' wi]l Le integrated with a dam currently under 
construction ab part of an irrigation project. 

Feasibility study and design of the stationpower have already taken 
place, and inal design and production of tender documents are currently 
underway. 
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Cost Estimate
 

The total cost of the hydropower project is estimated at USI) 10.95 mil
lion and is categorised as follows:
 

Costs (end 1983 price level)
 

Civil works USI) 3.44 million
 

Electromechanical works USP 7.51 million
 

Total UTSD 10.95 million
 

Foreign currency component USD 9.39 million
 

Funding Requirements
 

Funding is desired for the complete project costs of USD 1(0.95 million.
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Project No. 3.5.4
 

Project title: MAVUZI HYDROPOWER PROJECT EXPANSION - (MOZAMBIQUE) 

Background
 

At present, the Mutare Region and the area south of Mutare in Zimbabwe 
are being supplied with electricity from the hydropower p1p:nt at Kariba 
on the Zambian border. Tvo lines ru: from liarare to Mutare carrying the 
existing supply. In the near future:, increasing elec, i icity demand In 
the 	 east of Zimbabwe may create a short ful in the supply from the 
existing two Lines. This raises the prospect of a cons;idvrabLe expendi
ture if the country has to resolve the problem solely by increasing tile 
capacity of existing tranmi ssioun lines from Wariba. 

The advantages ot hav& interconnected electric power t vtems are read
ily apparent. Com~pared with Inallur isolated .v.stems they are more reli
able and economical, preventing the wasteiln spars capacity frequently 
associated with single national systems. Ile spinning reserve in the two 
linked countries can als o be substantially rduLuII. In addition, the 
distribution e1 generation c(ui be improved. 

In the anica l',vi nec I)f Msar:ab ique there, is a hydroelectric scheme 
with base-lo/a and peak-load s.rations a Phicamba and Mavuzi There has 
long een in cxiS once a I H) kW line connecting Chicamba to Mutare in 
Zimbabwe with a capacity of 40 IV and for a period in 1980 power was 
received from tl, Zmbabwe network without any rechn!cal problems aris
ing. The precedent foi cooperatiOn betwee, the two coontlries' networks 
therefore exists. 

the Mups 
babwe networks considerabic advantages can accrue tO the two countries. 
In addition to thwes previously mentioned it is apparent that by using 
Mazambiqee's spare capacity to supply the area sounth of Mutare three 
advantages re t be galined:
 

By taking locsnal y o ro ii tccrconnc t the Moznibique and Zim

(a) 	The security of supply for the two count ries will be increased. Any 
disruptp ion on one cON can be ca~vered in part ly power from tile 
other system. 

(bT) ile huge distalces involved carrying power from Kariba to the ex
tremc southeast of Zimbabwe not only increases the vulnerability of 
the national system but also leads to large Losses in the transmis
sWin process. 

(c) 	 The expaision of ,;upply alternatives will allow less costly sources 
of gcnerat io to be considered. 

The objective of this project is to investigat, the export potential of 
power to Zimbabwe from new facil ities in Mo:ambique. 
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New hydropower projects possibilities are:
 

- Expansion of 
 the existing power plant constructed in 1(53,

Mavuzi 1, which has an installed capacity of 46 MW (incl. 10 MW in
 
reserve).
 

- Development of Mavuzi II with a head in the order of 40 m and in
stalled capacity of 8 MW. The intake to this power ,;tation has been 
located at the tailwater of Mavuzi I, hence the power stations will 
work in series.
 

- Development of Mavuzi. I] with a head in the order of 240 m and 
installed capacity of 56 MW. The intake has been located in the 
Mavuzi 1 reservoii, hence both power stations will have to share 
the available water resources.
 

Objectives
 

To compare the electricity unit cost that ca n be produced by developing 
new hydropower iacilities in anica Province (Mozambique) to supply
Mutare and the southeast of Zimbabwe, with Zimbabwean cost to supply the 
samu area. 

Work Description 

The study shoul be carried ont in two stages. 

The first stage will consist of , system analysis of the existing system 
compr Ising the AC transmission line from Cahora Bassi rnid tie Mavuzi and 
Chicamba hydropower stations and their transmission facilities. The sys
tem study should he based on a load arnd energy forecast for export to 
Zimbabwe. 

it will commence with a field vi:;it of a small team of experts to the 
project area. The team will consist, of: 

- A power Systems expert who will ao, ss the po;sibilities for export 
from the existing facilities and eventual future projects in the 
Mavuz i area. 

- A hylropowcr p lnner and desinur who wi I assess in situ possible
devel rpuent altoen Lt ives. 

- An engineering hydrolo,, L: who will assess the existing water re
sources and energy poten(ial of the hydropower projects. 

The team will collect dta from the relevant authorities i Mozambique 
and Zimbabwe. 

Following a study period of approximately 1 months the team will issue a 
report presenting their findings, which will include: 

- Demand forecast for he next 10 years for export possibilities to 
Zimbabwe
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- Hydropower potential of various alternative developments in the 
Mavuzi area 

- Ranking of alternative according to unit cost of energy available
 
fcr export to Zimbabwe, and comparison with Zimbabwe alternative
 
cost
 

- Recommendations of which project to take to feasibility level study
 

- Recommendations for further field investigations. 

In the second stage a feasibility study will be carried out lor the rec
onunended project. The feasibility study will be in accordance with the 
requirements of internatlo-.al financing institutions, based on accepted 
criteria for data and design. For this stage of the project a complete 
planning team will be required covering all the usual professional 
fields such as
 

- Geological and geotechnica l engineering 

- Topography (surveying and mapping) 

- Hydrology 

- Water rescurces analysis and optimisation of energy generation 

- Planning and design of optimal hydropower and transmission facili
ties 

- Cost estimates and project schedule 

- Economic and financial ;na lysis. 

lurther field investigations may be necessaty iollowing the recommenda
tiaon given in stage one. l'o;ible invnt Igat Ions may be: 

- Establishment of further hyd roetric aiC ,-teorological stations 

- Surveying and mapping of chosen project 

- Ceological iatd geotecliaical investigations. 

Fey personnel will vt,:it the relevant a, thertion in Mozambique and Zim
babwe for discussions and to obtain available data and information.
 

Implementation
 

The study will be carried out by consultants under the direction of
 
Electricidade de Moambique. Stage I i; expected 
to take approximately
 
3 months and Stage II is anticipated to take 6 to 9 months.
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Cost Estimate
 

The cost estimate, at 
1984 levels, is as follows:
 

Stage I 
 USD 120,000
 

Stage II 
 USD 400,000 to 600,00t
 

Total 
 USD 520,000 to 720,000
 

Funding Request
 

Funding is desired for 
the entire project cost ol USD 520,000 to
 
720,000.
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Vroiect No. 1.5.5 

Project title: MOZAMBIQUE-IMALAWI IN]'ERCONNECTION OF ELECTRICITY 
SUPPLIES - (MOZAMBIQUE)
 

Background
 

This project consists of a studv to investigate the feasibility of a 
transmission line which would carry power generated at Cahora Bassa to 
Malawi, and thereafter to the northeastern part of Mozambique. A number 
of towns along the line could be connected to the national grid of 
Mozambiquc, and power exchanges wih Malawl could take place. 

ie proposed route is via Zohue along the border to near hllengwe, inter
connect to the Malawian 1 12 kV system running ncrth-south at Sharpevale 
south of .:ike Malawl (NIa:, sa), where a sub;;tation is planned. Fromn there 
the trosnilasin line may I-c extended e ~l;twaids to the southern parts of 
aortheasL ':u;hiqis' iL Mecanheai/i; and then etaLwarids lollowing the road 
and railway tlough Cuanlila, Malema, Ribue and I inl]ly joining, tile exist
'g 220 kV line from south at Nampula. 

This 	 route ilve I es the construction of approximately '. kIn of kVkm' 220 
line in Mozambique to re;ch the Mal awl brder at obue, and approximate
iy 140 ki of '.20 kV 1 in iii MaLawi. 'i, reach Nampula, another 400 km 
will he required, ;ita Later stage thus closing the 220 kV transmission 
ring rom Tete--Mocuha-Na!mp,;Ia and 'ete-Ma awl-Nanpula, tis." securing a 
two-way feed for the c, sumor points. 

An important part of th:i study would be an evaluation of the power mar-
Let lor such a tran:miss;ioh line both In Halawi and Mozambique. This 
would inclde in a!usessm,:it of tich issues as, for example, clectlifica
t[on of the railway running trem; Nacala t, C(iamba and Llantyre and the 
possibility of altering tile hydropowor construction programme in Malawi. 
Titaddition, tile impl cat ions and 1Ol(seqluences of such an interconnec
t ion would ihe considerod. 

Among the Con';eqoeullceS WoUl d be: 

1. 	 Ellectrillcation ol the eh.orthero and Central Regions of Mozambique. 

2. 	 The possibility of Leducing spinning reserve generatior capacity in 
1C)Lh s.'atens and increasing system stability by exchange of power. 

3. 	 Thie possibility 01 ociailng future generation capacity expansion. 

Objectives
 

This project would assist with regard to several SADCC objectives. It 
will be a major step towards regional cooperation, and it has the poten
tial. of reducing significantly possible major ceL.;ts by delaying cons
truction of large generation facilities. It will also displace local 
diesel. generation facilities, ,',al:;ing savings on diesel Ile expenses, 
as well as electrifying new areas.
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Work Description
 

The study should be carried out in two stages:
 

The first stage will consist of a field visit to the two countries 
involved to collect data for i i upgrading of existing load and energy 
forecasts for the relevant regions and to discuss with L|h Electricity 
Supply Authorities. 

The field visit will involve a Power System Engineer and a Power Econo
mist for about 4 weeks.
 

The second stage done at the Consultant's home office will consist of a
 
report presenting a feasibility study based on the collected data and
 
interviews and will contain:
 

- Power demand forecasts for the next 20 years.
 

- Proposed line routing and transformer stations.
 

- Load flow, load losses and voltage distribution, stability condi
tions and compensation requirements. 

- Basic design with number of circuits and transformer sizes, suit
able compensation if found necessary.
 

- Time schedule for the implementation of the various stages of con
struction based on power demand.
 

- Cost estimates and economic analysis. 

The second stage will involve senior and junior staff, clerical staff 
and computer assistance. 

Implementation
 

This project will be carried out by consultants under the direction of
 
Electricidade de Morambique and the Electricity Supply Commission of
 
Malawi.
 

Cost Estimate
 

The cost of this study is estimated at approximately USD 100,000.
 

Funding
 

Funding is sought for the complete project cost.
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Project No. 3.5.6
 

Project title: PEQUENOS LIBOMBOS HYDROPOWER PROJECT - (MOZAMBISQUE)
 

Backg round
 

The Pequenos Libombos a)am,located southwest Of Maputo, is the main com
ponent of a multipurpose project situated in the south of Mozambique, 
with water supply to te city of Maputo as its primary func t ion and ir
rigation in the Umbelizi Valley as secondary. The earthfil] darn, 38 m 
high and 160) in long, with i a central concrete spillway, is under con
struction. Completion ol const ruction is scheduled !or lecember 1985. 

Design of new wator" 3supply fac 11 t. s to increase the present supply 
capacity from 4000 /hir to (,Obn /hr in cur rently in progress. Raw 
water will coutinue to b abstractud ron the Umbulezi River sbout [2 km 
downstream from the dam. 

The UMbeA;'i Val lev ir iga ion project [nvol'ves the duvilopment of 
3240 ha gross area for fruit and acabie crops downoslltir! of the dam. 

A further aroa for irrigat ii aevelupment has been idcntifLed in the 
neighbouring iacbe Val lcy, with irrigation water to be drawn fromn the 
Pequenos libonhus reservoir. It has been suggested that 12,500 ha of 
Tembe Valley land are suitable for development, but actual plans will 
depend on tic amourt ,)f water available. 

;iydropower wt!. not originallv includel! in the Iequeono 1 lbonios 11am 
I'rject, but is isv ctiniqlk latcd a a mit-ans to improve the security of 
Power supplic; 10 titlewater supply aIti treatment facilities for Maputo.
The Consultant, ioW','c r wa; engaged at very Late stage investigatea to 
the implementat ioi: of Iydi; poiwer in Conjnil oinwith thopl~lit I'ecjue
los I :i)oInltis l)an) P'oj cct. '1h,_. unusual 'la'outof the project with two 
separate piwer lantLswas dictated by the dii;, Iion; o: the waterways 
which haad alrealy been designed amid rdered. The adopted so lution is 
expected Lt cause Mit.iMum interference with the ongoin' work on the dam. 
Iydropower ray le Wicorponrated into the exi;tln idi iI design by using 
planned low-level out lets, suital y reiniorced, as pressure waterways 
for power stations locOitc along the sides of the spillway. 

'Ihe hydropo,'r project nader corsideration i!a proposed a; an Integrated 
addition to the l'equenos I lbombos l)am, curentv under construction, 
with two rvintorced concrote power ;Cat ions heing constructed at; part of 
the dam spit way sidewal Is. Pipes of 1500 n diameter, originally de
signed a; bottom outlet-:, would be used as pro.,;sure conduits for pro
pised 2.0 MWKaplan pawe r turbines. 

The impleitcntit ion of a ivitr opo,r ';tat ion i L !lie lequunos l.ibombos Dam 
Project is te-chin ca l', vlble and p;et'wu, ccrtain advantages over a 
diesel.-gw:ixrt, lng SoLIti. oi,, -a; if op'rat iii; aid taking advantage of anW 
available re:iltroc for tk, ',:rccra;if it; a energy are but two of several 
advantages. Ilesel fuli is tod,. ,i urce CO1tiitiidity in Mozambique, as is 
the availabil ity o qua 1i ied persotnel to ntsirltain rhe more mainte
nance-p rat' diese1-gener t in; tets. The hydropower units will operate 
tiO.St of thie tiMe , and hentce taults easily discovered. The diesel units 
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are standby and will seldom be used, but maintenance wiLI he required to 
keep them operative at all times. As Pequens l.inombos is ialf-way be
tween Maputo and Namacha (an imiortant farming area aiid tourist towi 
with a power demand of about 500 kW on tile border with Swaziland', its
 
construction will reinforce the preseilt 
 60 km of 33 kV tranismission line 
Map'to/Namacha (which oresently taces tension fluctuation problems)
avoiding the erection of a new l:irie and making possible tIe power .supply 
te a small vii lagc across the border in Swa:,ilind. 

The possibility alsu exists of decreasing project cost with the instal
lation of smaller turbines. Tlii~i would result in an insignificant dimi
nution of energy production, bat the power would then be inadequate for 
water-supply pumping to Maputo. 

Object .ves
 

This project is intended primarily to ensure the security of water 
supply to Raputo, and will also provide a imall hydropower generation
facility to ,ha grid. As such, it will dlspllce some fuel importation 
into Mozambl quL, and dil. tberefore decrease the rat ional f u? 1 
importation requirement -

Work Descri tion 

The sork co be carried out in this project consists of the construction 
of 2 x 111) m pressure conduits leading to above-ground powerhouses each 
containing a single 2.0 MWKaplan turbine linked to a 2.5 'IVA generator, 
with c vsociated transformer and switchyard. 

The electromechanical equipment must also be co talned a part of thisaz. 
project.
 

The feasibility studies and design have already been carried out, and 
thL construCtioll is to take place in coordination with the construction 
of the tequenos li'-cmbos Dam currently underway. The activities are 
planned to begin in 1984 and be completed by 1987. 

Implementation 

This work will be carried out under the direction of Electricidade dL 
rogambique by contractors. The electromechanical equipment will be 

obtained by international tender.
 

Cost Fstimate
 

The estimated total capital cost of the project in current prices is 
USD 8.661 million. At 1984 cost levels, this is equal to USD 7.58 mil
lion. The following table shows the cost breakdown: 
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Proposed Pequcnos Libombos Hydropower Project costs, 
first half 1984 and escalated price levels 

(in million US dollars)
 

1984 costs
 

Total
Civil Electro- Trans--
Year works mechani cal mission Total (in currentequipment lines prices) 

1984 0.775 - - 0.775 0.789
 
1985 n.775 - - 0.775 0.843
 
1986 0.900 2.000 - 2.900 3.281
 
1987 0.900 2.000 0.230 3.130 3.748
 

Total 3.350 4.000 0.230 7.580 8.661
 

Foreign 2.020 4.000 0.170 6.190
 
Local ,;.330 - 0.060 1.390
 

Fund ing 

Funding assistance is desired for the entire project cost.
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Project No. 3.7.1 

Project title: 
 MALAGAPASI HYDROPOWER PROJECT 
- (TANZANIA)
 

Background
 

A feasibility study, performed by sorconsult, Norway and financed byNORAD, with the objective of presenting conclusions and results con
cerning potential hydropower development for supply of the Kigoma Region
was presented to TANESCO in August 
1983. Several alternatives were studied and a site at Malagarasi River, approximately 60 km southeast ofKigoma and 35 km west of Uvinza, was found to he the most viable
nomically, eco

taking power market, power transmis;ion, hydrology, geology,
and geotechnical aspects into consideration. 

The population of Kigoma Region is approximately 750,000. '[he majorurban centre is Kigoma!Ujiji with an approximate population of 80,000.Other main towns are Uvlnza, Kasulu and Kibondo. As the main consumers
to be served from the project are in the towns (t Rigoma, lijiji, Kasuluand Uvinza, timL: project will influence iocatious with an aggr agate popu
lation of approximately 100,000. 

The existing facilities in the region consist of isolated diesel generators located in Kigoma Town and Uvinza. 'Ihey operate under severe constraints, with respect to both diesel fuel. and spare parts for mainte
nance. As diesel fuel is expensive, electric energy is produced at arelatively high cost under tile existinig cenditions and the lack of areliable power supply is corsidered to b an import ant constraint on the 
development of the region. 

Objectives
 

The project will ensure 
a reliable supply of electric power to the 
towns

of Kigoma, Ujiji, Fasulu and Uvinza in the Kigoma Region by developing
indigenous hydroelectric potential on the alagarasi River. The proposedsche-,e will meet projected load growth up to year 2002 and thereby con
tribute to the generai development of the region.
 

Description
 

The project comprises a run-of-the-river development. of the rapids alongsome 4 km of the river. The head being developed is approximately 62 -a.A ,rief description of the project component.s is given here below. 

- The headrace channel intake is located on the south side of the
rive-. about 200 m downstream of the gorge, approximately 3.5 km 
upstream of the powerhouse. 

- A low intake weir will be constructed across the river about 200
downstream of the channel 

m 
intake. The weir will have a length of 

about 130 m and a maximum height of 2.5 m. 
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- The headrace will comprise a he-.,drace channel 7 11 wide and 590 m 
long to be excavated along the sIjiithern riverbank, a headrace tun
nel intake ay)d a headrace tunnel 3115 m long with a cross-section 
area of 20 m . 

- A surge chamber will be provided to ensure hydraulic stability. It 
will be excavated as a ,prtical surge shaft, 72 m long with a 
cross-section area of 15 m-. 

- The penstock connecting the headrace tunnel. and surge chamber to
 
the poker units in the powerhouse will have a total length of 205 m 
and a diameter of 3 m. The penstock material wil] be fine-graded 
structural steel. 

- The powerhouse, a reinforced concrete structure, will be located 
above ground. The main dimensions will be 27.5 11 by 10.5 m/12.5 m 
in plan and 19 m in maximum height. 

- The tailrace channel will be excavated along the course of the 
small creek which runs near the power station. It will be 6 in wide 
and 35') m long. 

- Two vertical. shaft Francis turbines with an output of 3,8 MW each 
aud a rotating speed of 375 rpm. 

- Two vertical shaft :,,nchronous generators with a nominal rating of 
4.5 MVA. 

- 1.5 km of 33 kV overhead transmission lines with ACSR conductors on 
wooden poles. 

- Three 33/11 k sub-itations in Kigoma, Kasulu and Uvinza, respec
tive ly. 

Cost Estimate 

A cost estimate, based on 1Q82 price levels, is given here below, broken 
down according to major components. 

Foreign exchange Local currency
 

103 103
USI) x USD x Total 

Civil works, including 
a'cess roads 14,120 2,460 16,580 

Electromechanlcal works 3,730 440 4,170
 

Transmission lines ant 
substation 4,176 1,b91 5,867 

Engineering and supervisIon 2,580 640 3,200 

Total 24,606 5,231 29,837
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These cost figures include physical contingencies but not price escala
tion and 
interest during constr.-ction.
 

Implementation
 

TANhSCO will asact executing agency on behalf of the G-"ernment. Malagatasi Hydropower Project is a medium-size project. As such, Variousconcepts for implementation have been con;idered during the courage ofthe study. The conventional concept consists of a final design phase, atendering and contract negotiation phase and iinally the constructionphase. The time schedule for this implementation procedure shows thatfinal design, tendering and mobilisatlon will take P2 years, road construction approximately I year and power plant construction 2 years;thus totalling !4J years. This also includes Lonstruction of the trans
mission system.
 

Financial Requirements 

Based on the 4 year implementation schedule and including price escala-Lion, the project cash requirements have been estimated as follows: 

Project cash requirements
 

x 106US1 


Year Foreign Local Total
 

1 
 0.1  0.1
 

3.2 
 0.6 
 3.8
 
3 7.1 1.8 8.() 
4 10.6 
 2.8 13.4

5 11.2 3. 2 l/.4 

32.2 
 8.4 40.6
 

Funding of 
the entire project is desired. However, local contribution to
 cover some of the local 
currency expenses may be subject 
to negotiations

between the Donor and the Government.
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Project no. 3.7.2
 

Project title: e'JNDA FALLS POWER PLANT - (TANZANIA)
 

Background
 

A feasibility study, with the objective of studying hydropower develop
ment possibilities in the Ruvuma River, was carried out by the Swedish 
consultancy firm, SWECO, in 1982. Two different power plant possibili
ties were studied, the lupilo Power Plant and the Sunda Falls Power 
Ilant, respectively.
 

The Sundv Falls Project has been given priority by the Tanzanian Govern
ment. The project is situated about 65 km southeast of Tunduru on the 
border between Tanzania and Mozambique. It will supply the town of 
Tunduru and its surroundings, which are in great need of electricity 
supply. The only existing lacilities are some minor isolated diesel. 
generators for the supply oL hospital, state buildings, etc. 

The population of Tunduri Pistrict ib abouL 13I),00( of which nearly 
2b ,000 live In Tunduru Town. The pit"en t i consumers comprise 2500 
domestic and soie smial-scale industr;. 

The chosen altrnatVe ,omprises the installation of two generating 
Units, each wit a capacily oi 1500 kW. This wi.l cover the demand for 
electricity in the Tunduru ;irea for the next 15-20 years, based on an 
assumed annual load growth of 7-Z.
 

Objectives
 

The objectives of the project are to develop the hydroelectric resources 
of Sunda Fall.-- at the Ruvuma River on the border between Tanzania and 
Mozambique. 

This will ensure a reliable supply of electric energy for th= population 
of Tunduru and its surroundings tot the next 15-20 years and thereby 
contribute to the general dveIopi: cnt of the area. 

Description
 

The Selected dvelopment scheme is a run-of-the-river type with a firm 
capacity of 2. MW and an estimated annual. energy production of 10 (GWh. 

The natural head at Sunda Falls is 13.I m oil a river length of about 
100-150 m. Another 0.5 m will be created Iv the construction of small 
overflow dams in tlie river branche!z. 

An outline dec!crjption of the miljor c:oupents is givel here below. 

- An access road of approxiluatut., 0.9 km will h required to connect 
the dnm and powerhoul:e wit:h the existing road from Tunduru. 
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- The headrace chatnel will hace. I ngthI cf about 280 in aid a width 
of 9 Il. It will vi ,inly be -:c av ted il rocb. 

- The dam COMInCt'C S I L' CAth 'C ;.; l d,0 ;1t1l V )OL I01ISL' • t be, si 1. 
constructed as Oin L, t1 .W! ck I1I d1Mn. 

- The powerhoust !I I ht- lc:ttl d c lo, tI o t ,It t haidt o1 th Ii iv21

and ccnn lecrud t tile No ,n d-.cribed ,ol ,vo. f', tihc part ot tile 
structure will LP cols!C c- l r colcl tv ,aIii h'liMil d oim rock. 

- Iwo tumrbines of tJ1Lt Irf I lir fypn w ith li ,l g lidL viles aod ad
justablc blades wi II 1 nto l ld. wiI I .
 
1500 l;W ech rnti 


{ h W 110C a C I-,ac i ty t)f 
;a I L at.I 1mg :;bjc d 0 1 1)pp .-'Mte lv 1350 IPrim. They

will h connuected wft' toan Sh It; .inaB r Si foransi~ttols the 
generot ars. 

- The 4.j e altors w£1 11 a t! 'i-ilho no:., t 'pe and wil l 
each l;IVC a r LOLtt W 1i) p' t o! ;14 rp , n tj '' 0O f) )lJOliZ and a 

macminami rati'y um I; IIA 

- The ta[irica .ol,I Wi ai l Ltl Of ahael 300 im. It sill
main ly b,-: ,, /v v ;, t , k W ' bt .' 11O lcl ! t ut. ill.t ! 1 w ;lib () 

A L I . :l i o IrtII i I Yu)L I tI t ) lt 1W ) I 1W e Col-I KIII 

-A Liln'ijr tan in,11il a amtm 1I.4 'I il TomSIlt' 2c~l.truct.,. ,tw .' II It pwc ' . Ltii ) and I-ls i 0111. Tin :llggestcd 
t r I .:,n LV.an inmKM ii1l,)i I i - Aiubst will bt built in
I uri,: ill. 

iflpieiietit il 

'fAN1E ; t , 1. ;i;-. -,xecui inII,; a yy, oiln1 1 f 1 t the (;o',tva rul iell L. A Con-
St 1:1:L i on l1.r A I 2. yen rn u,'i iIn! requi red. The ' iv I works const ruc
t ion.s '.i I 1:; i , h:v'- to be ,nxtucu od lit th, dry' period f ro Nay to 
NoVeilleF. .< Iui:iInlot n:n:ipIexI tV onf c i vi I workl , it i. rci ive 
oitlwinrded t., II inn; '1w-uria I qij o 'ti L(, a 1 o 1 )ii b L. are con ; ractor, 

COO.L EStHimI i 

ihese cos0t o.-;t in; , a a hiisyd on 10)C ), 711d illteulationll prices valid 
iI) .L.nurv1"1)82. lIc .,t durinli, colit rilt ion Is nt included. Physical
continpencv aI!,V1. t)s t arnih ee i: lud, ,ji h 1ioa civil works anducv t 1 
IW"}'!, ot,,zh Itl,[,; lr ,p'-c t i,/oI y . 

ihe C.,i IMat'ed 1r1)70 OS t- iIe gi ."!u be ,r.:: 
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local currency Foreign exchange Total 
6 


TZS x 106 TZS x 10 TZS x 106
 

Civil works 14.5 33.9 48.4
 

Mechanical works 1.3 7.4 8.7
 

Electrical works 1.3 
 14.3 15.6
 
(incl. transmission)
 

Engineering 1.1 
 6.2 7.3
 

Physical contingencies 
 2.5 7.5 10.0
 

Total 20.7 69.3 90.0
 

Equiv. USD x 106 1.20 4.03 5.23
 

Financial Requirements
 

As mentioned in the previous section the basis for the cost estimates is
 
January 1982. Allowances for price escalation will therefore have 
to be
 
added to the given figures. 

As the project implementation period is 2 years, all expenditures will
 
take place within the first 3 years after financing has been arranged.
 

Funding of 
the entire project is desired. However, local contribution to
 
cover some of the local currency expenses may be subject 
to negotiations
 
between the Donor and the Government. 
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Project No. 3.7.3
 

Project title: KJDATU-MORO;ORtO 221 kV TRANSMISS)ION LINE - (TANZANIA) 

Background
 

The existing transmission network and proposed future extens ions are
shown on the attached map. The major part oi the gonerating capacity islocated at Kidatu (200 [W) alrld is tralnri tted via lICrogoro and (halinze
to the capital, bar es Salaa. The transmiss.<ion facilities between
Morogoro and Dar us Salaam ctap rise one 220 kV I ine and one 132 kV I ne
which ate connected at Morogoro via 220/132/3A kV aUtltranuora:faro, 

Between KNdaLu and llarogoro , however, thera i !; (n ly out 2'' 1KVtr,
sion line which passes thrngyh very difficult trralin, airti Ut totally
inaccessible durinlg rainy seasons. The major part (f the line passes
through the e(.sterr ri 't of the Mikumi Natitral Park wheit apart Fromthe -ccessbilicyproPbl,ns there is;an additional tinger of wild an liii sbeing a threat u) the rnailtcuoilc crew. Ki;rIL elrirnlC ci tiis line Is 
tlrerf fore ext re:.c ty dif I icu t. 

A system r tud, , a isa coverln; thransmrisi;on,a syil exteltlin,:, was car
ried out by the Swedish consul tLncy firml :SWCr(70 in NO'. Aroig the recom
mendamion Ia thina wasin study the doubinig-up a.f tic ):idatu-M'lorogero
trnn-mtssion crpacity, which according to load-fow studic- would be
ilisir icient by iby1941 and that,1 a new t r-ili!.i r I ille sh uld be corlrris

5 i.lt~. trelore th it year. 

With the aririna: aioi ui SADit there (have betn llel',^ t,,s rit a cor:crning
regiona l cooperation. A fcasibil ity stutv for itthe iii orcemert ofZambia's iiotiheart grit and possriblle interconnect iai with Tanz.ania 
underway. 

s 
F.'ti pawer expor'ts cu rneighbourl g Kenv;i are i ,t' li Iclv.

With. these lIddit Ljon:1l d-vetrlopmitnts implImnted the nee.d It- tihe addi
ttoral~ trrrr:rznis.;irI lint. wfo l aLso be justified fropi the regiurlial point
of viw arm iT, r; r. wishes to :;ee this fine built is soon as possible. 

Oh j_cc t,-v <a, 

The short-tera objectives at the project are to improve the reliability
and expand the transrmission capaicity for:tie supply 01 Dar us Salaam andthe norLhectat part of the country. On Long-term basis this proposed re
inforcement of tire 'laI'rnian grid may tacilirate futurie interconnection 
with Zambia and power exlport :, tLo Kenya. 

lfescript iL_ 

The project diescri itin is arm given here below. 

- Approxinattely 1(,G ku route length oif single--circuit, .220 kV over
head tr;inst!ls.;ii I fint fl-ri ex ritllif Fiditl tower rtrticin t., ,'xi:t

ip,, I'lorogoro ,ubstatio . Frtl 11tri I( i iku i Villtagfte It ill be
routed clsrr;ely ttr the f rrg oaid ,;m t rarm N ilirriii t olrgaritf it
will h, I_,cated cloio! 7 I .oi tire exist ing Tn-Z/.rnlm Highrway. ('lhis 
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location along existing roads will facilitate the construction 
works and enable proper future operation and malntonance.) 

- The scope of work includes surveying, designing, furnishing, de
livering, erection, testing and commissioning of the complete line, 
including foundations, steel towers, conductors, 
 shield wires,
 
insulators .- d accessories and grounding system. 

- The towers will be r-.lvanised steel, t;elf-stpported lattice towers 
and the line cond, coi will b_ of the AluminIum Core Steel Refin
forced (ACSR) type.
 

Implementation
 

TANESCO will act as executing agency on beh;-ztf of the Government, The 
final contract awards will he subject to discussions betweci TANESCO and 
the Donor. However, it is tentatively assumed that twe contracts will be 
awarded, one with a consultancy firm responsible for surveying, design, 
tender documents and works supervision, this in close collaboration with 
TANESCO. The other contract will he awarded to a foreign contractor 
responsible for the remaining items as indicated in the project descrip
t ion. 

The engineering and tendering phase is expected to take 't-1 year and the 
manufacturing and construction 1i -2 years, thus giving a complete proj
ct impleuentat ion period of 2',-3 years after finaliFing the rinaticing. 

Cost Estimates 

The estili.ted project cists are as indicated below: 

Foreign exchange Local. currency Total 

USD x 10 IN1) x 106 USD x l0t' 

Transmission line 13.5 2.9 16.4 

E.ngineering,
 
supervision 1.4 0.3 
 1.7 

Subtotal 14.9 3.2 18.1 

Physical contingencies 1.5 
 0.4 1.9
 

Total 
 16.4 3.6 
 20.0
 

Price escalation atid intere. t: during construction and not included. 

Financial Requirements 

Funding is de:;ired for the entire project cost. Howevcr, Government par
ticipation In covering some local currency expenditures is subject to 
discussions wt th the Donor. Expenditures will be phased over 3 Years. 
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Project No. 4.8.1
 

Project title: 	 ENERGY CONSERVATION PROJECTS 
INDENI PETROLEUM PEF INERY - (ZAMBIA) 

Background
 

The Indeni Refinery was built in i972/73 by SNAMPHOGETTI. It now opera
tes at a 60% capacity, and covers the national market. If more profit
ably operated the Refi nery cnutld be the supp lie0r W1 parts of Zimbabwe 
and Malawi as well. 

The Indenii lct roleum Retinery W&!, brought Oni S;trtar it, .Mt 1973 prior 
to the dras tic increase in oil prices. The Rtinery was designed to mrin
lo ist capital investment anu take advantage of Low energy costs. how
ever, with the increase in oil prices, it became necessary to reduce 
energy ccsumption as far as possible. improved housekeeping measures 
such as eiimination of steam leakages and better firing control on fur
naces have enabled reduction in tuel consumption. 

,Objective 

To achieve greater enery, savings, three project needs to be imple
mented: 

1. 	 Waste-heat recovery from the hydrodesulphuriser and reformer fur
naces. 

2. 	 Installation of ecolmiriser,; in the boilers. 

3. 	 Installation of a pre-flash tawr in the crude distilling unit. 

Description of ,Work 

1. 	 Waste-hleat Recovery, tom Furnaces 

Flue gas from the hydrodesul phurlser hca te is directed to the con
vective zone of the reformer heater. A situdy carried out by AGIF 
PETROII shows that It would be po5~iL( t obtain 4100 kg/hr steam 
ploduct ion at 18.5 atm and 330"C by installing a waste-heat boiler 
in the convect iVe zone 01 Lhti reformer heater. SLeam production is 
calculaud at 25: exciss air. The fuel saving is evaluated assuming 
the sa;ie !Lean production in a fuel oil-fBred boiler wi h ). effi
ciency. 

2. 	 Instal[ltion (1 Fcnomiser., in the lRd lers 

lhe three pac:nge boi litro in!;tal It,' si the Reiinery have prevision 
or economisers. 'lMe IAr. llaLion of economisurs is estimated to 

increase the boiler efficiency from the present 2% to 90%. 
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3. Installation of a Pre-Flash Tower ihi the Crude Distil lng Unit 

A pre-flah tower upstream the of crudeof heater tile distilling
unit can reduce the fuel consumption of tile heater. Part of the 
feed (8.45 M/hr will vaporise at a Lower temperature (170 C) and
at 1.5 kg/Cm pressure. In this way, heating of vaporisedthe 
part up to 335 C is avoided and the heat exclu.ge of the liruijd
feed is improved. 

These practica] measures are advised in a study by ACG1 iin 1082, INDENI 
ENCU STUDY. 

Implementation 

This project covers practical implementation which can be carried out 
within 1-2 years. 

Cost Estimate 

1. Waste-Heat Recovery from Furnaces 

The design and supply of equipment is estimated to cost 1ISD 800,000
in Foreign exchange including contractor's expenses in supervision
of erection. Ci,; i works, project management and erection wil L be
carried out locally at an estimated total cost of USO 200,000. The 
payout timt i. , estimate.d at 1 .5 years. 

2. Installation of Econoiji:;ors in the Foiiers 

The loreiin exchange cest is estimated at USD 300,0(00 for the three 
boilcrs with USI 30),001)0 in ioca] cost for civil works, installation 
and interconnect!on. le payout time i: estimated at 3.3 Years. 

3. in!-t,.L l;1tion of a I're-i-Jah Tower in the (,rude Disti ij gjJlnii: 

The cesign and supply of equipment in; estimated to cest USI) 300,000 
tn foreign exchange. The Local cost of ci\i works, project manage
irent and ererLion is enstimated at USD 50,000. The payout time is 
estimated at 1.5 years. 
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Hence the total cost,; will be: 

Local Foreign
 

USD IJSD 

1. 	 Waste-heat recovery from furnaces 
 200,000 800,000
 

2. 	 Installation of economisers in the
 
boilers 
 30,000 300,000
 

3. 	 Installation of a pre-flash tower
 
in the crude distilling unit 
 50,000 300,000
 

otaL! 280,000 1,400,000 

Financial Requirement 

I'art 	of 
the locai costs i.ay be covered by the Refinery or by the Zambian 
Government. 
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Project No. 4.8.2
 

Project title: ENERGY CONSERVATJON IN MINING AND INDUSTRY - (ZAMBIA) 

Bac kg round 

The University of Zambia, School of Engineering, has proposed a national
project onl energy usage and r-Lionalisation In Zambia. The first part ofthis project has already been partially funded by the Natieinal Ene rgyCouncil o fambia. The f,. , wing two parts seem however to be of moregeneral Intere--st as the piactical results to be obtained no doubt wili
be to g Lat bWefit and value to the SADCC countries where .ial j nri-dustries exist. This project is closely ]inked to the exlsting pl otect(4.0.21 and may Ie lookede upon Ast an extensfo, and/or i ,peficar ,n of 
the existit:! pron)uct. 

Obj cc iveo 

(a) 	 To examine Cth enorgy tose pat t erns hi each . the :.ecrors and to use the .ata 	 to explain the Interrelat ionSh)pS between e:ectors Irom 
an energy and deve lopmeit toit of viev. 

(b) 	 lo identi[v problem: assoriated with the efficient usLe of this 
enlergy. 

(c) 	 T.- dretrr.iom the oconomice and techa ic;J feasibility of the effi
cient use othuro' ,orms o energy.
 

d) "to identify and recoumend how h. st each 
 of the consumers can save 
energy, tirrough cn servat 1(1 technique;. 

(e) 	 To luuk at tLh, ,.,e rgy policy implica:i( s in the ligi t of the above
Iind Lgs and thu enable the tL 1,nalsation "I future energy 
pliants. 

f) To rvcei,mlund a a i table en gy,. management practice, and specific
ene rgy Lo.servttion r conares re iic.ltn, only minor capital Invest
ment nd apprep.at-e local technology depending on the bonefit-cost 
calculations. 

(g) 	 To recommend ;pecil ic pen1elt ing chaugt_: in proceo;s , equli-.:r.ntand energy ouppl ila view of Chc ervtg eergy on a long paybz: k 
basis. 

(b) 	 Fo assess the technical and econolic requirements for the implemen
tatioa of 
 the above enlergy conservation 'qehemes. 

Description of Work 

The study can be separated into two parts althtugh much of the equipment 
will be util [ed in both palrts. 
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The Zambian Copperbelt. is the area consisting of the copper mining 
towns, namely Ch!lilabombwe, Chingola, Kalulushi, Kitwe, Luanshya, Mufu
lira and Ndola, vith a population of 1.25 million. It is a very highly 
urbanised area and because of this, there is a need that it be taken 
separately for this study. This study should also include Kabwe, a min
ing town outside the Copperbelt. Because of the similarity of mining 
operations, the researchers intend to choose the following mines: 

- Nchanga Mine 	 Because It is unique in that it has a leach 
plant and open pits which are not very common 
to other mines. 

- Rokana Mine 	 It has 1 -mel ter and is one of the largest 
mines in the country and produces cobalt. 

- Kabwe 	 It is a smaller mine, outsid. tihe general cop
perbelt and is engaged in mining Finc and lead. 

- Mufulira 	 It is a very big mine witI" large undeiground 
operat ions; whicl, de:! rv .-s t be considered 
sepa rae ly. 

An audit of the mines will have to be undertcaken. This will enable the 
researchers to have first-hand informatio, on how the energy is consumed 
in the sector. Because of the sio of the mines, there will be subdivi
sions as follows:
 

1. 	 Copper ore production (Onderg.ound or open pit) 
2. 	 Concentrator 
3. 	 Leach plant 
4. 	 Refinery
 

5. 	 Smelter 
6. 	 Other plants, e.g. acid plants, transport sector,
 

maintenance.
 

It is proposed that each mine be audited for 6 weeks, with each subdivi
sion taking one week. 

industry
 

Although the mining industry constitutes a major part of Zambia's indus
trial muscle, the role of the other industries cannot be underestimated 
particularly with the fall in prices of copper on the market today. The 
Department of Energy in 1983 Aid carry out a survey of these 'Other' 
industries and identitied the following for an initial energy audit: 
:iakambala Sugar Estate, Chilanga Cement limited, Kaplri Class Products 
and Nitrogern Chemicals of Zambia. The audit exercise which was to have 
istarted in May 1984 by the propG.,ers (F thie research has been delayed 
due to unforeseei problems. 

Th.s project proposal 	 intendi, zo pursue this exercise on a much wider 
scale and al'se to carry (ot an anoilysis uf the results so that data ob
tained can be applied to other industries that will not be examined. For 
purposc!-; of th is study the indust ries have boen grouped according to 
location. 
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Zambian Copperbelt: 
 Metal Fabricators of Zambia Limlted
 
Monarch Zambia Limited 
National Breweries imited
 
National Milling Company Limited 
Norgroup Plastics Limited 
Superbaking Company Limited 
Zambia Clay Industries limited 
Dunlop Zambia lHiited 
Scaw Limited 
Kafironda limited 
Zambia Sugar Company 1Imit .d 

Midlands: Kapiri Glar s Products Limited 
Kabwe Industrial Fabrics 
General Pharmaceuticals Limited 

Lusaka: Zambia Breweries Limited 
Zambia Oxygen Limited 
Crushed Stone Sales 
Chilanga CemeuL hinlted 
Kafue Textiles 
Lusaka Enginieering Company Limited 
Nitrogen Chu:,.icaIs of Zambia Limited 
Chilanga Cement 
Refined Oil ProduCts Limited 

Livingstone and South: 	 Livingstoine Mctor Assemblers Limited 
Nakambala Sugar Estate 
Choma Milling Company Limited 

Chipata and East: luangwa Industries 

.Laplaand North: Masa Batteries Lamirted 
Tazara 

It is estimated that on an average, a week at each of these Industries 
will be sufficient.
 

From the studies doies in other countries, the Industrial Sector canrealise energy savings of tip to 40% with simple conservation techniques.It is proposeid that a detalled energy audit of these industries be carried out. This will Involve the analysis of f lue gases for CO, 0,, andCO, to assess combustion eticliencles where furnaces are used. StUdieswiY1 be conducted on the (;!e of Available Insulation to save costs,qualities of steam, electric power 
factor correction, etc.
 

Where heavy f 	 .el oils are ,i,;ed, the use of local coal will have to becarefully studied and pollution 	problems will. la-e ,o be taken into con
sideration. 

.mplementation
 

Tie work schedule for these 
two parts will be as 
follows:
 

Mining 1985-86 Collecting of data and analysis
 
1987 Cene ral Icr-ort 
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Industry 	 1985-87 Collecting of data and analysis
 
1987 General report
 

Cost 	Estimate
 

Also 	the cost estimate is divided into two parts, one for energy conser
vation in the mining industry and one for manufacturing industries. 

Mining Industry Local Foreign 
ZMK 
 USD_
 

1. 	 6 weeks visit per mine, i.e. 24 weeks,
 
subsistence for Principal Researchers 40,320
 

2. 	 Fuel
 

6 trips to Copperbelt at 3600 km
 
I trip to Kabwe and hack 400 km 
 500
 

3. 	 Equipment*
 

digital thermometers with general purpose
 
insertion probes and surface probes 
 2,000
 

2 chart recorders 3,000 
i-ni rared remote-sensing pyrometers 3,000 

L pitot probes 800
 
4 static head prohe!; 800
 
6 manometers 500
 
2 Fyrite kits 
 3,500
 
2 Clipon amp voltmeter elaviscrip
 

recorders 
 1,500
 
power factor meters 
 2,000 

2 portable combustion eptimisers 3,000 
2 fuel efficlency monitors 2,000
 
2 portaf le relative humidity f]ow analysers 	 2,000 

4. 	 Compu tat io 100 hourI , Zat 42 U.SD/hr 4,000 

5. 	 Report writing and ctationc'r. 600 

6. 	 Consultancy for researchers 35,000 

7. 	 Research Assistant salaries 20,000
 

TOTAL 
 95,820 28,700
 

Estimates only. 
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Manufacturing 
Loca] 

ZMK 
Foreign 

USD 

i. Fuel 

(a) 2 visits to Copperbelt I week long at 
600/visit + 30 km/day internal travel 
2850 km at 8 km/litre 400 

(b) Lusaka Industries, daily basis 

9 industries at industry I week 
9 weeks at 60 km/day 
2700 km/8 km/litre 400 

(c) Razabuka and 
2 industries 
2000 km 

South 

(Livingstone & Nakambala) 
300 

(d) Kabwe and Kapirimposhi 

2 weeks at 400 kin 100 

(e) Mansa 2000 km 300 

(f) Chipata and Last 

I week at 1500 km 
S km/iitrejfuel 200 

2. Subsistence for Princ-pal Researchers 

(a) Copperbelt ii industries I week each 
industry, I weeks/4 researchers 20,000 

(b) Mazabuka and South 

weeks a night 4,000 

(c) Kahwe and Kapirimposhi 

3 weeks MZK 100 a night 6,000 

(d) Mansa, I week 2,000 

(e) Chipata, I week 2,000 

3. Consultancy fees lor researchers 30,000 

4. Computation at 100 hrs 5,000 

TOTAl 70,700 
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Total Costs 

Hence the 
total costs will be:
 

Local 
 ZMK 166,520 (ZU 1 = USD 0.6)

Foreign 
 USD 28,700
 

Most probably the distribution of costs will be:
 

1985 : 50%
 
1986 : 35%
 
1987 : 
 15%
 

The equipment will have to be purchased in 
1985.
 

Financial Requirements
 

Most of the project will have to be financed by SADCC. A minor part ofthe consultancy expenses for Researchers and Research Assistant salaries
may however he financed by Zambia 
or the University of Zambia.
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Project No. 5.1.1
 

Project title: EVALUATION OF THE USE OF WOODFUEI, IN ANGOLA 

Background
 

The project presented here reflects the action programnie outlined in theregional seminar on woodfuel held by the Technical and AdIinistrative 
Unit, Energy Sector, in Luanda between 12 and 17 October 1983. In the"ConcIus ions and Recommendtions" of the seminar it 1,; considered as 
urgent, among other actions, to organiSe technical assistance to helpSAICC Member States to define a policy to alleviate the woodfiiel crisis. 

The generai situation in Angola is de! ribed a; follows: 

1. Generai : 

TIe importance of the use of traditional fuels, mtaily wood and
charcoal, in tI peri-urban and rural areas.t o Angola cannot be
minimised. It represents close to 807 oi the total energy con
sumption of the country. 

The exodus of the rural populations to tLie big cities such asL.uanda, Huambo Lobi to, luhango, Benguela, etc. , due to the mili
tary situation prevailing in Angola. Is bringing an astonishing
COnCntration iIp no wood consmption. At presooL the devastation 
of the forests, :::!hy icrOund the bi; cl:ities, i- Ar fncontrollahle 
proc:ss. For exa:n ple, in l'-1. in Ibhunmho, a .torn, h W disaatrous 
consequences for the, town inlrot ructur,. ihi; was the result of
the dest rct ion, for doestir CIUn t joIM1of Lt fo'e-i i] bdrriu s,
which for years were planted for protection. The futur e coInoe
quencez, of wood habventilg beycond the replduct iye cia'itv of the 
forests mtist be regarded as very s;eriout;. 

This a ituation requires the definition of tiu. bis iC guidelines ,nd
practical measutes to avoid the destruction of the forests. 

the possiie ;olutions would probably include the combined use of 
the following steps: 

- Preservation in! maintenanice of the ei;tting lore,;ts 
- Refrestation p"Tognmre to .w. ii;-v growing energy consumption 
- 'Use of furnaices i the production o chalctonl with improved 

efficiency 

- Introductin of adequate improved ;toves by the population foreffiCient o ,:., ;ne and unurgy eo0cese-r's:ion. 

'[he detailed proco,:, to ove rcome these problems is ver-y complex if we consider the eolgical, econOmical and ;ocial effects arising
for the involvel populat ions and trritory. 

ik5r/3130/I
 



- 130 -

In Angola the Government is responsible for the planning of Energy 
and Agriculture through its competent organs. Based on the general 
political guidelines - already defined - they design the national 
basic guidelines to be adopted. In this process correct evaluation
 
of the real meaning of the crises is of the utmost importance.
 

The plans an, programmes have to be coherently implemented in the 
several geographic and economic areas of the country and between 
the several Ministries involved. 

2. 	 Consumption of the Biomass : 

In Ango[a, no statistics on consulption of the blinass are avail
able. The of based the ofcut trees ou number licences issued for 
that purpose are recorded. The data referring to some industrial 
consumers, however for example, bakeries, ceramics, foundries, 
etc., ate available. 

3. 	 Forest Resources : 

The situation in Angola is not very favourable, considering that 
the reserves in natural forests are very low, both in quality and 
quantity. The I iggest forests are those in the provinces of 
Cabinda, Zaire, Ufge. Bengo, Kwanza North, Malange and Lunda North. 

The national inventory of the forest resources has yet to be done; 
therefore, the real situation of the forest coverage is unknown. 

Objectives
 

To study and evaluate the woodluel importance in the rural and urban 
areas in Angola. '[he stilee: shall be carried out to: 

- Propose to tile national authorities the basic guidelines to be 
adopted to face the woodfuel crises, mainly in the urban areas. 

- Subsequently develop the terms of reference for real projects in 
order to: 

(a) 	 provide the involved populat ions the energy they need 

(b) 	 mriintain the ecological balance in the areas affected by the 
irrational use el the forests. 

Work 	 Description 

I. 	 Analysis; ol the Cur:et Situation 

The consultant shal carry out the following tasks, updating the 
existing datn whenever p.l;-:b Je: 

- To assembl- int ,nalyse all available pertinent data and draft 
a resume thereof - agronomic, climatic, ecological, economic 
and social parametrs. 
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- To evaluate the 	 demand tor woodlfue! at three levels - micro, 
medium and macro.
 

At a micro level, the evalluation shall be done by type of consumer, i.e. families (urban and 	 rural), industries (bakeries,
railways, ceramics, 
etc.), coimilina I facilities (hospitl; Is,schools, etc.) and others considered relevant. If there are nopossibilities of obtaining the information, then the consnuItant 	 shall use the more adequate methods available ii tLeworld and make the necessary adaptations tor use in the 	 regalAngolmn conditions, Sluc the technijue. of inve;ttIgation are 
not universal. 

At the macro and medium levl , the values obtined Ior themicro level cannot be simply extrapolated bec;M:ue the ClhiSUMption 	 models differ i ruin one group to a!lother arid frowione 
area to another. 

- To evaluate the qual titv of woodfuel which is actual ly supplied to the consume r and the ax;l ilahlc potenti1l production 
at micro, r:edium and macro level:.
 

At a ricro level, the consalIatu shal 
 iccordirng t, each situ-at ion deve lop the omt 	 souitable etlie0d t" dote 'rnlillt the totalvalue of wodfuel used per tree and it a nual 1rtWh, 

The consultapt shall also determine the ca lorlif-ic value of woodfuel. 
Also, he will identIfv and make in inventory of the 	 indigenous 	 plant species that may be used ;is energy sources. lHe shallalso 	determine anInl growt'h r;ates; :iiid woodfue l product ion potential 	 of the various plant opecies. When carry ing Out these tasksthe 	 consultant shal I a1way; have in mird that it Is absolutelynecessary to know the 	exact situation of the demands and of thesupplies, In view 	 e getinlg a clear idea of the 	 problom, withou twhich it wil I not be possiIb l.e t o ou L IJ1:- the apprpriLate actionprogramme,-. Beside:s this, he also sh:all ioer ill mind the experiences of other African countries - mainly in Southern Africa - oil
this 	 ,urbj cc t l 

2. 	 Proposals Ior (uide I ine:; 

At this stage, the consultant based on the knowledge obtained fromthe 	 analysis of the current situation .in Angola will be able 	 todraft the 	 first guidelIie proposals in order to minimise the crLsis. 	 In principle, the proposa. !:hall cover the following aspects: 

- Preservation (,f forest resources
 

- Rational litiiisatiol of 
woodfuel
 

- T raining of Ioca1 
 peLrp he for handling of forests
 

- Industrial 
Use Cf the lorests
 

- Expansion of the forests.
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3. Definition of the Projects 

Based on the analyses of the woodfuelcurrent situation and with
the objective to minimise the woodfuel crisis the consultant shall 
identify a coherent group of projects to be implemented in Angola.
 

The projects shall be compatible with the proposed guidelines
drafted by the consultant. Then he shall indicate the projects
which should be given priority and need to be immediately imple
mented. 

The consultant shall detailed ofdraft terms reference for al
projects, which will be available for presentation to the interna
tional financing agencies. 

.mplmentat ion 

Months
 

Evaluation of the demand and supply 6 
Discussions with the authorities I 
Draft of the guidelines 2 
Approval by the authorities I 
Draft of thu TOR for the projects 2 
Final report 1 

TOTAL 
 13
 

Cost Estimate
 

USD
 

Studies in the field of demand supply 189,000
International travel 
 22,500

local expenses 10,000
Draft of the guidelines 
 30,000

Draft of the 'TOR [or the projects 30,000

Draft and reproduct on ol the report 5,000
 

TOTAL 
 286,500
 

Funding Requirement 

All project costs are requested to be met by donor funding.
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Project No. 5.4.1
 

Project 
title: BLANTYR CITY FUELWOOD PROEI.CT1 -- (mAAWI) 

Backg round 

Fuelwood in the main source of energy icr th;' majority of the Mslawi
population, i.e. 48Z of the 
rural households and 89% of 
the urban houe
holds. It is also usd in the ;igro-based and rural indu:trites for tobac
co curing, tea processing, brick-making, i sh smoking, pottery. beer
brewing, etc. In all, woodLlel accounts for 85, of total energy consumed
in Malawi, whereas other biosiass (crop res Mites etc.) cOllst titUes o,

petroleum producs 5. , hyvdropower V) aiud oal I

'h2 [ail soIIrces!; o!, wood are the o IoaIn I vN:ilI auds on cuSt mairv Iland,which is by far the largest; the gzctt"d Iorest reserves and protected
hiil slopes; and .he plantastions. lhe ,ilisal cousOsulpt iOn of weed is
about It million m (solid) (tue wood 9 m i i,., building pol i; I. ) Til
lion an( tiltsh, U.1 iii Lion) , 
 slipl LS 
which means; the ;grtg Le consumpt ion creat-., a de Iic i n a IonaI llaI
basis of 2 million m 'solid) . Thi; de icit is hiwcver ,.ihu .'-t( from
the continued ,sieui in 

and tie Is :i I I i~n m (solid), 

of the fmnest cover, it the rat- 0I ,leplet ,lleOf 
3.5 peI anlisnsm. 

These nt Iin st, t i;stLcs, however, subsume tHie regiona ad local I:odvariations in the pattern of too [wood supply and ilenid . In1the sparoeIv
populated ,orthuri) Region of Malawi, tie ,usta [nablc supply of fuel woodis well it,exces, of curront dheaenud, and adquiate woodfucl supplies are
available in mo t localities. On tire other hand, till'p ttort'n is vcrv 
different in the ntor. he:1x iIN, popu [ated (ent raI aId Soutiern Regions,

where thi' :,ustnai l1. 
iupplv falls s;hort of the consluim1pr io. level, tire
Ioca!iscd woodist, I i his hecosieL ait ave apparent, ;nd ti , 0uhiwouhd c'i
s is l; ; beguil LO l'it e.
 

Ehe (, tril:lent 0? till' 1!,.i bli of lalI ,s i so gili (o the potential sri-
Oisness 01 woodI le !uotill! Lise c is is , d hia!; till iIore einmh rked ol reili a
melsures a Liad at increasing the auply)I, rever ting thie deficit trend,
and allev ating Ilwood 
the intensive protect ion, conservation and maniagemnent 

the Luture u . shortaspec;. These mcosure; include 
of the residual

natural forests and woodnods, the increased affores tation programmsle s
with fast-growing tree species ini areass of verv ]ocali,sc od shortages
and high population densi ties, the e.stailllismeit ci national network of 
tree nurseries for raising 5vcedlings Isor sale to ti Ipubic, the provi
sion of forestry extesL'ion ;a:d publicity, hi , heve ltjie;nt and pr:tlotion
of '.,i;d-use off iciency ,nd ;o.iOu!-COilmni 'islg techml ,ies, 

In 19P3, tise Department o F-re:;t ry i t a surv,.v osi energy Ilse
ilutisl iousr Major Ur an atira-: 'I ronLy1 -Ie: 1an1dI gwe f:uu Zot:lha. ThIIe 
survey indicated that Wsodfuc ! e O,,Miat SMourcethfq iistU f energy for
household use. For examl Ic, allut 1), of al i urian householi u,,e wood
fuel for cooking meals, hew i.rugwater ,nd keeping worn while other
fuels, pSima riLy paraffin, are used for I ;ght ing. I n 1983, about
939,180 m (so i id) of wood Shere consused a., iliel - iii tise urban areas, and
this. was estimated to increase to 1,541,0/( m 199(0.i (solid) by BlantyreCity, with an urban p oputi t 110,) 5 personsl (I81), consumed 
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3525,321 m (solid) as woodiuel in the form of firewood (100,000 m 

(solid)) and charcoal 425,321 m (solid) (41,655 tonnes). By 1990, Bian
tyre City residents will consume 872,033 nil (solid) of trt> for fuel. 
On average, the Blantyre City households spent monthly1WK 12.41 (corl
pared to an average of MWV, 2. 19 for all Malawl's u ran households: 
MWK 3.45 for f rewood, 1WK 3.98 1or charcoal, MWK 3.461 for electi icity 
and MWK 1.52 for paraffin. 

The IN Food and Agriculture Organization (FAO) Mjn;ih on thu Environ
riental Ef fect's of level ilenit revealed in I9')I that there is a high 
demand lor wood energ, in Blant.' r. Cit y, whicf, would require about 
60,JU ha : plantations Loimuc present and futuru dmcinid. There is no 
way of meeting this, energy demand or Ilt ing The dei orestationl in tile 
Ehire Itg;ionds, unless development straLtegie arc undertaken to in
crease the woodfuel suppl ios: improving management of indigenous forests 
for fulelwooci production, establ ishiug wod-energy plantations, encourag
ilg w1allholdec tarmers t) grow their own trees for domestic purposes 
and for solo a, focI,, int rduc ing wood-svng technologies, etc. The 
city of Blantvrte ohtlins muc of it.swcodtfuel fron customary (outt land 
sid(e the city boundaries), nutably from areat: along the Chikwawa, 'wanza 
and M,ltope roads. Firewood Amlo cmes from the gazetted lorest re 0erves 
an( the pdlltations. However. it i: the customarv liii fre. s which are 
a diminishing aSset due to fuelwood col0l,'tion , agrioultur epalnsion, 
shifting cult ivation , grazing, bush fires, an commercial rhiber har
vesting thereby leading to epociallv severe deforestation around the 
city 1oundaries. 'The present fuolwood supplies cmnt sustali the demand 
in perpetuity; and on many steep hill lopes and in catchment areas , the 
rewova[ of natural wood' vegetation ki having, adverse impact ,i tihe 
cnvir , le t (e.g. soil erosiori, ffects f wate; rtgiime, etc.). 

Obj ec t i vo 

This projec.t will assist in the development of the forest resources and 
Pnerg'--;aving aevi ce so as to strengthen the sustainable renewable 
res;ource base for the Blantyre City. 

Weork iles' ur ipt ion 

Tihe proposed project will LI bav ivolve the foliowing main features: 

(a) Establishument, development and operation Af 1),0)00 ha of fuetwoor 
plantation; in tire following area.,: ChiLkoawa escarpment, Chingale 
Hiills, !"pemba ill1 , Mlwanza, Michiru, ,lulai'j t outer siopes, Namisin, 
NkulaiTedzani, I'halula, Thyolomwani, and overting harvested pine 
plantation ariln; within the city boundaries. B(ased oi the at foles
tatlen rito of 2:iIti ha/year ffOl10 the !_cor d to flifth i andl the 
Mean al) utl ll illr2 L 3elt.i I) m /hit, tilc *omtlnt ef fuelwiod ovallable 
would he 4,800I,01)0 m (so lid) duriniig tho life of the tree crops

8(3? '.'ears) (one 8-year seedling retw. ion and three -year coppice 
rotation.,.), representin tg a vatle of MKW 8t),'100,000 at current real 
fuelwood prices. 
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(b) 	 Protection, control, management and u;ilisation of natural woody 
vegetation covering 54,660 ha (546.6 km-) of uncultivated and unre
served customary land situated illBlantyre, Chikdwawa, Machingn, 
,wanza and Zomba Districts. 

The 	 est iiated on yield - bevolume sustained basis will over 
300,000 m- (solid) pul year, but the mean annual increment ranges 
from 0.21 to 1.74 in /ha/year. The productivity mnay' be improved 
through regulatory measures; torest regeneration; ,ntrustiiig Lite 
management of the natural forests to rurial commun ities (Village 
Forest Committees) who will receive torestrv advice and training; 
and creation of inlrastructure, etc. 

(c) 	Establishment of modern charcoal production in distant fuelwood 
pl-ntation areas and distribution channels in Blantyre City basi
caliy for household purposes. 

(d) 	l)istril-ution of improved stoves permitting a saving of fuel in 
cooking and other household operation.,-. 

(e) 	 Increas ing they ilId of trad iiLonal. carhon i,;tion techniques on 
costorlgtry land. 

(f) 	ihehahlbIftation of degioaled and uncroppib ic lands totalling 500 ha
 
Hi rh r. '1 W a1I ru il[ t by lo , aId11 0 1 t ;, plait t 'eC 

estab Iishil); s'ood lots amld plalltatitls; Wi th a view to reduce rt-

SiOn anid to protect the elvironment.
 

ification tabIi,:ihment 

enance tri. -; is n the dry ne of Illnty re, Clikwawa, Machinga,
 
Mwanza and Ir1 i _t' 


g) 	1dvtii and es of some 50-80 ha of species/prov

ba liSt ;.
 

(h) 	Tra ining of ;tafland c1ni;oni tloi in social forestry 

(1) 	Provision of civil works, plant, vehi cics, equipment, services and 
other resources required for the purpose. 

implementation
 

This project propo:a! is;for a 5-year period with a possible extension
 
period thereafter. fhis Is primarily so, because the fuelwood tree crops
 
attain ut i]i!sal in 8 year.., renewable and be
,;ti-!e ire resources, can 

managed on a suwtainud yield b;is.
 

It is envisaged tliiit pro;ect executed, andthe would be managed super
vised by the Pood Energy Division of the Forestry Department in the 
Malawi's Ministry of Forestry and Natural Resources. 

Cost 	Estimate
 

The project is estimated to cost 11WK 9,342,856, equal. to USI 6,540,000 
at current exchange rates. The cosLs are estimated as shows in the fol
lowing table. 
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Estimated Cost for Blantyre Cit uewood Proj_ct 

(MalawI kwacha) 

Category Year I Year 2 Year 3 Year 4 Year 5 Total 

Buildings 

Houses 
Offi ce!stores 

755000 
110000 

701)000 
-

18800 
-

4124 
.-

22000 1515924 
110000 

Roads and bridges 35000 48875 60000 75000 60250 279125 

Water supplies 
Electricity 

66680 
29040 

i650 
3000 

1900 
3450 

2190 
3970 

2520 
4600 

74940 
44060 

Other Construction 

Wood sales sheds 
NIIrserye v 

Fs t ab I ishment 
lire towers 

30000 
. 

-
-

50 
. 

5000 
8000 

750 

1450 
800 

800 

1,00 
1100 

1000 

1800 
1200 

33300 

9850 
11100 

Plant and VechicLes 

Fo, r-whe 1 
drive vehicles 
Motorcycles 
Saloon car 
7-ton lorries 
Tractors 
Push-bikes 

129600 
27000 
18000 

120000 
1:26000 

-

-.. 

36000 
-
.-
-

2400 

-

-

-
-

-

-

-

-

-
-

129' o 0 
63000 
18000 

120000 
120000 

2400 

Uel'1 
,alries 

1 1emolu0e lllO nt s 
& wages) 99222 607072 729206 875047 1050056, 33o 1203 

Maintenance and 
running expenses I19000 233380 268387 308645 35492,2 1344354 

Other equiprent 37500 86000 90000 100000 30000 343500 

Special )Kxpenditure 

Extension and 
training 
Surveys 
Materials 

30000 
5000 

-

35000 
-

340000 

40000 

372500 

50000 
-

400000 

50000 
-

440000 

205000 
5000 

1552500 

TOTALS 1821042 2113727 1587243 1832476 2018368 9342856 

FundiJng, 

The requested funding is for the entire project.
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Project No. 5.7.1
 

Project title: FSTABLISHING A FUELWOOD PLANTATION AT RUVIJ - (TANZANIA) 

Background
 

Forest resources in Tanzania are currently being expioited beyond their 
sustainable yield, in order to ease 
the pressures on the forests a 
fuel
wood plantation has been proposed at Ruvu. The pLantation would supply
the coastal area and Dar es Salaam in particular. The eyIsting fiil i
ties of the experimental station would be utilised, and trev s with known 
survival rates for that area would be planted. 

The products could be sold either as lue.wood or coI\,oted to charroal. 
The usefulness of the project does not depend on which ii;.,ke.kt i- chosen 
at this point, sirCe minimum t ime until the first hairvest will be
6 years. In the meantime dil ferent options tor ri:rketing the wood will 
be investigated. 

The project is capable of providing energy ;t the same at less tocoSt 
tae consumer as the present system, at tile issame ti e ias reforestation 


akchieved.
 

Givet, the pressures for clearing forests for agricuiture net effect 
.)f withdrawing semi-fores;ted [and such as the proposed area may be that 
existing-orests are turned Into fields. In this particui, r case there are sotnd reasons for the location, but there max, still be areas within
Ruvu that should be selectively planted. Existing forest, even if it is 
a a low productive vs rjety, should not be cleared to make room for the 
fuelwood plantation. 

The documentat ion avaiible doe,,; not provide i (lear basts for deciding
that the area iS; suiftahl. for large-scale plantlation with tie assumed 
yield. Bef, re a f ilal diecision is made the results of trials begun in
[8l should be asses;eG s as to get a firm basis for the calculations 
of forest economy. 

Objectives
 

The main objective is to reduze deforestation in Tanzania. 

The plantation is expected to yield at least [2 m dry wood per year per 
ha, with 7200 ni t'o be arestud after 6 years.
 

The plantiation together with tihe marketing and final conversion chosen
should aim at yielding energy at a cost which is less than the current 
860 T/7S/GJ to filial. consumer;. Rough calculations indicate that direct 
use of fuielwood in improved, but cheap stove; may give an energy cost 
below 500 'ZS/(;.J. If the best available combu;Lion technology was to be
used, energy costs to the final con.sumer woold sink below 200 TZS/GJ. 
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Even if the lower range of cost targets i-, not met the project should be 
counted as a success if it breaks at same time aseven the lorest cover 
is increased. This is equivalent to having a free reforestation program

me. The break-even point is currently at 860 TZS/CJ to final consumers 
via the production of charcoal. iin the evaluation of the programme one 
should ensure that no existing forested area h;,s been lost, even if the 
varieties ccncerned have a lower yield.
 

rhe plantation is so small compared with the fuelwood and charcoal mar
kates that no significant social. beneflt 5 should be expected whichever 
product range is chosen. if the wood is scid as charcoal without improv
ing stoves at the consumer side, the economy of the project does not 
allow any lowering of the energy prices. Income distribution effects 
wilJ be long term, and must follow from the experiences gained in this 
project.
 

There will be beneficial effects on local employment, but this should 
not be designated as one of the prime objectives of die project. IL is 
far more Important that personnel gains experience that can be applied
clsewhere. Given that the site is chosen due to its existing experimen
tal plantation and infrastructure, it should not be expected that this 
project will contribute to the general infra:;tructure of the area. 

Work Description
 

An area between the north and south Ruvu forest reserves is proposed as 
a fueiwood plantation. (;ivo the long maturing times of 
such a planta-

Lion it is proposed that the investment be spread over 6 years. From the 
6th year onwards the project should generate enough income to replant as 
well aor slowly U.pand. 

of the total area oi t7,000 ha, .9 future fuelwood plantation of
45,000 ha Is envis;aged. The economic plans envisage the use of seedlings 
of Cassia si.amea, but the results ol current trials will be taken into 
considpration when choosing stoc . It is propo!;ed that 10) ha be planted
each year for 6 year,. to gi%ye a total area of 600 ha financed by devel
opment funds. This will require an inweatment of TZS 1.8 million per 
year spread over 9 year.;, with a total expenditure of TZS 10.8 million 
from firs seed to last harvest. ihe a teadv state yield i!; e-timated to 
be 7200 m /yer. 

The programme will1e run by a s:pccially a ppointed flanagi: , who will be 
integrated into the Tanzanian administrative structure. locally and na
tionally. Management costs as well as equipme,,t maintenance have been 
included in the budget a an overhead of 30% of direct establishment 
costs. The choice of site and scope for the project is for the express 
purpose ot avoiding purchase of new equipment and establishment .) new 
administrat ive structures in til e:-:pI ratof'y ph,ise. 

Due to the importance ot the concept asK:! the long time lags involved,
the project should be periodically as,' ;sed so that experiences can be 
orought to bear in other geographical eras. These expenses wiil not be
debited the project account, but :c;ould be carried by the Donor. They 
are however assessed as 
part of the total cost to the Donor.
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Imp] emen ation 

Project implementation will be undertaken by the Division of Forcstry.
 
The schedule of establishment will be as follows:
 

Year 0 100 ha taken tipand planted
 
Year 1 100 ha taken up, 100 ha maintained 
Year 2 100 ha taken tip, 200 ha maintained 
Year 3 100 ha taken up, 300 ha maintained 
Year 4 100 ha taken up, 400 ha maintained, marketing prepared 
Year 5 100 ha tken up, 500 ha maintained, marketing ready 
Year 6 100 ha harvested and replanted, 600 ha maintained 
Year 7 100 ha cycled, 600 ha maintained, expansion considered. 

Forestry staff and available labourers are already at work ac the site. 
From the Donor country side one i.alson Officer will be needed for ap
proximately 3 months a year. Analysis work should be perlorred within a 
similar framework. 

Yeat U wiJI: require appraxjinatel.y ' inan-yeaurs tor IOU ha, expanding to 
about 40 man-years when the ent ire area is being concorrentlv worked. 

The plantation will prepare a progress report each year, in addition 
there will be a monitoring report from the Liaisan Oficer. 

Cost Estimate 

The investment per hectare was estimated in January 1984. Allowing for
 
iJ% inflation the afforestation should require some TZS 18,000 per ha. 
The investment 'or one new field would be required over a period of 
3 years with the bulk of the expenditure occurring in the first year. A 
small maintenance expenditure will be incurred for 3 years after the 
initial establishment until harvesting at year 6. All expen;es concern
ing the plantation have been included but they have not beenr discounted
 
to give the present value.
 

Further expenditure will occur with harvesting, converting and marketing
 
the wood. It Is proposed that this phase of operations be studied sepa
rately and these costs are not included here.
 

A suitable area ior thi,; phase of the project would be 
100 ha/year, 
leading to a steady state area of (i0 ha after 6 years. The average 
steady state cost of this will be TZS 1.8 million. Due to the time pro
file of tie expenditure, investment will continue for ()years after 
year 0, but totcl expenditore for 600 ha brought up to a steady state 
yield of 7200 m , is es;tLia ted to be TZS 10.8 million. 

All the 
expenditure excepting the expatriate personnel contribution will 
be in Tanzania. 

In addition there will be same management costs estimated at TZS 100,000 
per year. 

The cost ut a liaison (itficer for L$moiutlis a year will be approximately 
USD 40,000 per year. 
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In the second or the third year of the plantation programme two separate

studies are envisaged.
 

1. A feasibility study to determine 
the need and profitability of 
charcoal production associated with the plantation at a total cost 
of USD 80,000. 

2. A market study and market plan for sale 
and distribution of wood
fuel from the plantations at a cost of USD 120,000.
 

Hence the total cost estimated is as follows:
 

TZS USD
 

Establishing Ruvu fuelwood
 
plantation 
 10.8 million
 
Administration 
 0.9 million
 

Liaison Officer 
 270,000
 

Feasibility study and
 
charcoal production 
 80,000
 
Market study and market plan 
 120,000
 

Total 
 11.7 million 470,000
 

Funding
 

The total needs for funds will be TZS 
11.7 million in local currency and
 
an additional USD 470,000 
in foreign currency. This is approximately

equal to a total cost of USD 936,000.
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ANNEX T 

SOUrlEN AFRICAN DL'VEOPENT COODrINATION CONFERENCE (SADCC) 

TOWARDS AN ENERGY POLICY FOR SOUTHERN AFRICA (1) 

1. The Southern African Development Coo)rdination Conference, comprisingthe People's Republic of Angola, the Republic of Botswana, theKingdom of Lesotho, the Republic of Malawi, the People's Republic ofHozambique, the Kingdom of Swaziland, the United Republic of Tanzania,the Republic of Zambia and the Republic of Zimbabwe, is committed to
developing a coordinated approach to the problems of energ) development,
conservation and Lecurity. 
SADCC States recogniso that the profligate
use 
of the world's non-renewable energy resources, Particularly by the
industrialised countries, =ndermines the present and future development,Dot only of the Third World, but of hdmanity as a whole. 

2. As a sub-region, the Southern African Development CoordinationConference countries are potentially rich in energy resources. Wehave reserves of gas and oil in Angola, massive deposits of coalZimbabwe, inBot wana, Swaziland, Mozambique, Zambia and Tanzania, as wellas large hydro-electric capacity, both actual and potential, in most
the countries of the region. of
These energy resources are used almostentirely for modern sector development and for export. Even given ourenergy rescurces, however, SADCC countries are concernedinsatiable lest the seeminglydemand for energy of the industrialised world blocks our futuredeveloment prospects. 
 It hAs been predicted that the demand for energy
of our modern sector will develop rapidly within the next 
twenty five
years. 
 By that time it is estimated thit, on present trends, the .eveloped
world will alreidy have consumed the vast bulk of the world's identified
fossil fuel reperves. 
Plentiful and cheap energy was a prerequisite for
the development of Europe and North America. 
The present policies,.
however, of the industrialised countries 
seem designed to ensure that
similar conditions will not prevail as the accelerated development of our own region gathers mcnentum. 

3. In all our countries the traditional sources 
of e..erry, wood and
draught power, remain crucial to the livelihood of the majority of
our populations, both rural and urban. 
However, there arc serious
ecological problems related to present consumption patterns and it is
our intention to cooperate regionally to promote cheap and efficient
forms of energy which 
can be made available to
with thy masses of our peoplethe minimum of ecologIcal damage. We believe that technological
advance, leading improved use of theto new sources for the productionof energy, can contribute to meeting basic energy needs in our rural
 
area..
 

(1) Issued in 
Luanda, People's Republic of Angola, February 1982
 



4. 	 The Southern African Development Coordination Conference countries
 
are comitted to using energy in a more 
balanced, morL economical
 

and more mof sustaining way. 
We intend to lessen our dependence on
 
imported fossil fuels and, within the region, progressively to diversify
 
the sourc*s of energy available to us. In this effort we will, 
within
 
our region, give priority to indigenous 
sources of energy, both renewable,
ouch an hydrQ power, and non-rpnewable, such as gas, oil and coal. SADCC 
cowrtriea are conscious that hydro-electric power is one of the moat 
important source of energy and will, in future, continue to play a crucia. 
-role. As we develop the hydro power potential of the region it is our 
intention to create an integLated electricity network which will make 
available energy throughout the region  even 	in the most remote areas.
 

5. 	 One unique reginnal characteristic is that, given the 
inheritance
 
of colonialism, certain of our major hydro-electric schemes have
 

been designed not only to meet our needs but 
the needs of SouLh Africa.
 
It Is our intention to correct this 
situation and also to establish new
 
hydro-electric schemes which will be 
planned, designed and implemented
 
directly to contribute to meeting the requirements of our region.
 

6. 
 In recent years, although consumption of oil, which is used mainly
 
for transport, agriculture and for industrial purposes, has 
actually


dropped, price increases have ensured that the purchase of oil represents
 
an vver increasing burden on our scant 
foreign exchange reserves. The
 
rapid advance of oil prices to 
more 
econo:ic levels, though justified,

has placed massive adjustment strains on all our economies. Although, in

the short term, it is hoped that further savings can be made through

conservation measures and the increased use 
of local energy sources, the
 
cost of imported oil will continue to represent, for the majority of our
 
countries, both a major foreign exchange drain and 
a real constraint On
 
our development. 
 Even given effective conservation measures we believe
 
that, in the caing years 
our demand for oil must inevitably increase
 
due tot
 

(I) 	the building up of a sound industrial basel
 

(Ui) the associated increase in 
demand 	for transport;
 

(i) 	 the rapid and large scale development of intensive
 
methods of agricultural production!
 

(iv) the accelerated an! integral development of our
 
rural areas. 

It is, 	therefore, difficult for us 
to be sanguine about both the cost
 
and the availability of fossil fuels 
in the 	years to come.
 



7. 
 We, the Southern African Development Coordination Conference States,
recognise that former world oil consumption patterns were, 
in the
long term, both insupportable and irrational. We accept arguments,
economic 
as well as moral, to achieve 
a iiuke realistic pricing
The transition from cheap to more expensive oil is 
system.
 

one, however, for which
we are ill prepared. 
This transition has 
already created massive problems
for us and vill Oontinue to do so for many yeara tn come. 
 We fully support,
however, the o14 producers of the developing world in their constant
struggle to obtain an 
economic price f~r this essential and non-renewable
raw material. 
 Even so, it must be recalled that itproducing countries of the Third World, who 
ij,we, the non-oil
 

are bit hardest by this increase
in prices. 
We pay twice. 
 First to the producers for their
to the industrialised countries which have the power to 
il. Second,
 

shift the burden
of these new costa to us 
in the form of increased prices for
manufactured goods. their
The terms of trade of 

deteriorate and, 

developing countries progressively
as has already been mentioned, our foreign exchange
reserves are all but wiped out. 
 We are concerned about the negative
effect which the 
cutting of development assistano

We therefore request that 

has 
on our economies.
 
these cuts 
be restored anid that 
the agreed UT!
aid targets be achieved. In global terms 
our demand for oil 
is not high.
We look also to 
the oil-producing countries 
to increase the level of
assistance they alreody make 
available.
 

8. 
 Policies of national and regional self 
reliance provide the
fundpmental basis 
on which we 
build our response to th,-e problems.
We look first 
to our own resources 
and skills but, 
as is often the case,
in order to mobilise theGe resaurces for our own 
benefit and 
for the
needs of the rest 
of the world, we 
require adequate assistance, not only
financial, 
but also in terms of appropriate technology transfer and
technical assistance. In particular, assistance is needed to help meut
the often high initial 
costs of developi-g th 
nrv and renewable 
sources
 
of energy.
 

9. 
 The People's Republic of Angola has 
been charged, by SADCC Heads of
State and Government, with the responsibility for developing 
a
regional energy development, conservation and 
security plan.
the This involves
systematic collection and 
analysis of energy data from each of the
countries of the region. 
On the basis of this information, and
consultation with Member StaLes, 
in close
 

an integrated regional energy policy
will be developed. 
 Regional consultations 
are already in hand and
preliminary research has been 
initiated. 
 One area of special concern
relates to the problems of technology transfer. 
 In the energy field the
regLon is heavily dependent on the transfer of capital goods
from the and technology
industrialised world. 
 SADCC will 
seek to acquire and develop
appropriate technologies, both 
in the field of 
new and renewable 
sources
of energy, as well 
as in more traditional fields, 
to ensure that 
energy
can be made available in the most efficient and cost effective marner.High priority will 
be given 
to increasing local involvement in the
production and distribution of 
energy within the region.
 



10. In the light of our 
analysis of the current world energy situation
SADCC's strategy will be aimed at achieving the following objectivesi
 

i) Careful and calculated policy of oil conservation with the

intention, ultimately, of using this 
resource only where
 
there is no alternative.
 

(ii) Exploration and exploitation of the region's massive coal
deposits, both to meet regional needs and for export.
 

(iii) Intensification of oil, 
gas and coal prospecting within
the regioa, as well as other promising sources of energy.
 

(iv) 	 Increased use of large hydro-electric schemes to meet,

inter elia, the demands of agriculture, industry and
 
transport systems, such an 
railways.
 

(v) To promote small scale hydro-electric schemes 
as a

main contribution to rural development.
 

(vi) 	 The application biemass,of so3ar energy, etc. to improve
the living standards of the rural )opulation "*Sd to meet 
energy requirements in the urban areas. 

(vii) To ensure 
that existing research and trainin6 facilities
 
are used 
to their capacity and that ndkitional resources 
are made avgijible to them to expin-J td meet urgent
regional needs, 

(viii) To promote information cxchange and technology transfer
by building links within the region and between the
region and international agencies 
and institutions.
 

(ix) 	To seek wa's to increase intra-re'ional trade, in enerry
 
resources arid related technolories.
 

(x) To promote the interconnection of the national electrical
networks to guarantee the supply of energy throughout theregion. Such integration will allow 	for the rational

Vtilisation of region'sthe energy resources. 

(xi) 	 To promote afforestation programmes, to improve
forest management practices and to provide basic
information to populations order achievein to rational
utilisation And environmental imorovompnt.
 



11. Our international cooperating partners are 
invited to assist in the
 
following wayst
 

() By increasing access to concessional finance, particularly

from the industrialised countries, to support viable projects

for the production of energy especially those leading to a
 
reduction in the use of imported fossil fuels - e.g. the
 
electrification of the railways, the development of river
 
transport in place of roads, 
etc.
 

(ii) By finding more effective and flexible mechanisms through

which to increase, in consultation with the oil producing

countries, the resources made available to the SADCC Member
 
States to assist in meeting energy needs. 


