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INTRODUCTION

This 1s the third Energy Sector Report presented to a SADCC Confercuce.
The first and second were presented at the Maseru (1982) and Lusaka
(1983) Conferences respectively.

The Report which was approved by the knergy Ministers, SADCC, during
their meeting held in Luanda 13 Scptember 1984, is designed toc comply
with the objectives of the Conference being mainly a review meeting held
at the level of senlor officials., Accordingly the Conference will conei-
der progress made in the {mplementatien of projects, bottlsnecks and,
where appropriate, new projects,

Section I of this presentation is a Urogress 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 compreliersive rveview has been pre-
pared. Included in Sectlon | are inter alia an outline of the organisa-
tional set-up within the Energy Sector, Organisation and Management of
the Energy Sector Projects, development of the enevgy policy and enerpy
planning for cthe Region, status of ongoing prujects and experience with
donors.

Ta Seccion IT a brier outline of the energy situation in the Region is
presented. The outline focuses on key energy issues, inter alia the
scope for substitution or tradicional and imported tuels by indigenous
commercial energy. Some comments on the supply, demand and energy imbal-
ance of varfous types or vommercial and traditional fuels are presented.
A scparate chapter deals with {issues relating to energv in the rural
sectur. The chapter describes interdependence berween energy and agri-
culture - the other sector in focus during the Conference,

The energy overvicw in Section |7 outlines the general context from
which new projects have emerged,

Section 111 presents new encrgy projects.

Al cthe new projects form part of the knergy Sector programme designed
to promote the overall cocio-cconomic development of the SADCE Region.

Among the new enevgy preojects are some national projects of specific
high priority adopted as regional ian accerdance with the criteria ter
the evalustion and selection of regional projects approved by Energy
Ministers, SalbCC. These projects have the potential to serve more than
one of the Member States of SADCC in the medium and long-term perspec-
tive.

For the new projects both an executive summavy and detailed descriptions
have been prepared. Each project description seceks to provide a clear
Justification tor the project.

Backgiound, objectives, work involved and cost estimates including fund-
ing requirements are described. It 1is envisaged, however, that these
project descripticns may be vefined both as a result of further coneyl~
tations betveen SADCC Member States and as a result st negotiations with
SAL.C internatlonal cooperating partners.
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1.

1.1

REVIEW OF ENERCY SECTOR, SADCC DEVELOPMENT

Establishment of an Organisational Framework

Constitution

On 1 April 1980 Heads of State and representatives of nine coun-
tries of Southern Africa signed a Declaration in Jlusaka, entitled
"Southern Africa: Towards Economic l.iberation". Thus was born the
Southern Africa Development Coordination Coaference, SADCC. The
Declaration recommended that the countries 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 Membev States was initiated during
the lLusaka Summit when LKeads of States signed the "Programme of
Action". Tn the programme cach country has been assigned the ve-
sponslbility or coordinating a specific area of cooperation., The
People's Republic of Angola was entrusted with the responsibility
to coordinate Eunergy Development, Conservation and Security
(Energy Scctor).

Organlsational Hierarchy

The Luergy Sector, SADCC, is coordinated through Regional meet-
Ings and a Technical and Administrative Unit, established by the
Peonle's Republic of Angola within the Ministry of Lnergy and
Petroleunm.

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

Energy Ministers report to the SADCC Council oi Ministers while
Inergy Officials report to the Enerpy Ministers Meetings.

Altogether five Energyv Ministers Meetings and seven Luergy Offi-
cials Meetings have taken place in various capitais of SADCC

countries as follows:

February 1982, Luanda ~ FEnergy Ministers
- tnergy Ufficials

June 1982, Luanda - Lnergy Officials

Scptember 1982, Luanda - Fnergy Ministers
- FEnergy Oitficials

December 1982, Luanda - Lnerpy Officiale
April 1983, Dar e¢s Salaam ~ Energy Officlals
July 1983, Maputo - FEnergy Ministers
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May 1984, Blantyre - Energy Ministers
- Energy Officials

September 1964, Luanda ~ FEnergy Ministers
- Energy Officials
The Technical and Administrative Unit
The mandate for the establishment of a Technical acd Administra-
tive Unit, Energy Sector, SADCC, within the Ministry or Energy
and Petroleum, People's Republic of Angola, can bhe found in the
Record of the Luanda meeting of the Council ol Ministers, sADCC,
June 1982:
"Ministers agreed that the Government of Angoln shonld create
a unit, within {ts Ministry ot bLnergy, with evternal assis-

tance 1f necessary, to coor-lnate work in this Vield."

The specitic tunctions of the Technical and Administrative Unit
include:

(a) Administration

(i) Making all rthe administrative arrangements for
reglonal wacetings of Ministers and Otficials;

(ii) Circulation of agendas and papers for all such meet-
ings and the preparation of minutes;

(1ii) Other such administrative functions as required,

(b) Energy Bulletin
(1) Editing of the Bulletin;
(11) Provision of secrectarial and translating facilities;
(iii) Production and distribution;

(iv) Advertising.

(c) Technical Assistance and Advice on Request

(1) Preparing reports and documents considered necessary
for the work ot the Fnergy Sector;

(11) Preparing and submitting veglonal development plans
and projects;

(iii) Recommending measures to optimisc the utilisation of
existing facilitics;

(iv)  Recommending lmmediate, medium and Tong~term measures
necessary to meet energy demands;

1k6r/3130/1-1



(v)  Assisting Member States with the preparation of docu-
wentation fn connection with development projects,
where necessary,

(d) Relations with Donors

Assisting when requested in bilateral and multile:eral nego-
tiations with donors for funding for regional projects and
programmes and in lobbying in order to assist the coordinat-
ing state and Member States concerned in [inding the most
suitable petential donor organisation.

The Technical and Administrative Unit is headed by the Regional
Coordinator, a scnicr official of the Government of Angola., With-
in the context of the guidelines approved by SADCC Ministers, the
responsibilitics of the Coordinator include:

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

(b)  Servicing me-tings ot Energy Ministers and providing follow-
up in the {fmplemencation of the deci: ions taken;

(¢) Overall editorial g mandgenent  responsibility for the
Regional Energy Bulleting

(d)  Coordination of the Energy Sector in the Region;

(e) When requested, initiating or supporting contacts with
SADCC's intcrnational cooperating partners;

(f) Uverseeing the work and controlling the budget of the Tech-
nical and Acwministrative Unic.

The Coordinater reports to the Coamittee of Energy Ministers
(Energy  Minister. tceting) through the Minister of Energy,
Angola.

The Technical and Administrative Unit is in principle organised
in three major divisions, i.e. Technical Division, Administrative
Division aund Encrey Pallecin Division., All divisions report di--
rectly to the Repional Coordinator and each one is headed bv &
Coordinator. The Regioual Coordinator is supported by a staff of
some 15-20 people including an execcutive dircctor.

The Techpical Division is responsible for techniecal assistance
and advice on request (item ¢, page 3) and takes care of most of
the liaison with counors jointly with the Fegional Coordinator and
the FExecutive birccetor (item d, page 4).

The Administiotive bivision is responsible for intcinal adminis-
trative routines taccounting, <ccrotarial functions, PR, library,
etc.), liaison with Member States .nu adminiscrative arrangements
for regional mectings ui kaergy Ministers and Officials (item a,

page 3).
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The Energy Bulletin Division is responsible for all mattoers
relating to the preparation, producticn and distribution of the
Energy Bulletin (item b, page 3).

The Technical and Administrative Unit cnjoys substantial interest
and support f{rom donors. Technical as<.itance s at present of-
fered by lorway (five cxperts - one cach Lo enerpy planning, pe-
troleum, coal, hvdropower and administ-ation/economics), Belgium
(one expert in adwministration/staff support) and PO (one wond-
fuel specialist) - all stationed or (o be stationcd in Luanda.

Negotiations are being carried out with Belptum to fund and sta-
tion in Luanda one energy planner and one specialist in Informa-
tics. Italy has also indicated willinpness to second technical
assistance personnel te the Unit in luanda.

FEquipment (cars, typewriters, microcomputors, editing equipment
ftor the Bulletin, photocopving machines, cte.) oo stationery
have been donated by various foreign agencies.

Under a Norwegian grart new temporary offices including otiice
furniture and installavions for the Technical and Aduinistrative
Unit are being developed. Tie premises representing 4 wmajor im-
provement in working conditions for the Technica' and Adminis-
trative Unit will be taken into tull operation during the last
quarter of 1984,

OUne major objective of the foreign tochrical assistance is to
educate employces of the Technical ard Adwministrat ive buit in
professions related to energy planning and cooperation., Thus a
continuous truining takes place in the I'mit. So ‘ar, Enerpy Offi-
clals have on several occasions received courses i Fnglish
abroad.

rganisation and Management of the Fneriy Scctor Project

The Energy Sector, SADCC, is fullv aware of the imporvance in
giving donore a clear statement ol hov the Cnergy projects are to
be managed. Consequently, guidelines for the "Organisation and
Hanagement ol the Energy Sector" have been drawn up in an inter-
nal documnt. knergy Ministers approved the document at their
Blantyre weeting, May 1984, as an internal Fnergy Secctor working
docunent for the guidance of Member States. The document reads:

ikér/3130/1-1



The presentarion of energy projects to the funding
Institutions and Agencies, as well as the subsequent
links which wlll be established at different levels,
require a previous definition of the responsibillties
concerning the implementativn of the projects.

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

I, Member Staies invulved 1n each particular project,
undertake to study, with the assistanece of the
coordinating ccuntry the best way to implement it.

2. The Coordirating Country will provide, through the
Technical and Administrative Unit of the Energy
Sector, the required assistance ro Member Stuates in
all stages of the project,

3. Financial responsibility for each proeject will be
clearly divided between the Member States involved,
and ecach Member sState will be responsible for ser-
vicing its financial commitments.

4. Progress report on ol unergy projects must be pre-
sented to Inergy Ministers, through the meeting of
Enervgy offictals by the Coordinating Country. The
Coordinatling Country, through the Tcchnical and
Administrative Unit, must be kept tully informed of
the status ol all regional unergy projects,

1.3 Coordination With ocher Scctors of SADCC

Relationships fur coouperation with other sectors have been de-
fined for training and industry in:

"Relationship between the SADCC Regional Training Council and
other sectors of the SADCC Programme of Actlon'", Amnex F of
Report on the kneryr Sector, SADCC Council of MInisters, Lusaka,
31 January 1684

and

"Draft Prutocol on Cooperation between SADCC Energy and Industry
Sector" adopted bv Energy Ministers in Blantyre, May 1984, as a
guideline to be followed in relations between the two sectors,

These documents detine proceduies for increased coltaboration in
fields of common interest and aim at avolding overlapping or du-
plicatlon, particularly in the definition, preparation and imple-
mentatlon of projects.

ikér/3130/1-1



Energy Policy

The emergence of an energy policy lor the SADCC Kegion was ini-
tiated by a position paper prepared and presented by aAngola on
behalf of SADCC to the UN Conference on New and Renewable Sources
of Energy in Nairobi, August 1981, Energy Minfsters amended ond
approved the document during the Nairoli Conference and the Coun-
cil of Ministers agreed to circulate the paper tor funformacion at
the SADCC Blantyre Conterence, December 1081,

At the tirst meeting of Energy Ministers in Luanda, February
1982, the Council ot Ministers was invited formally ro adept the
document. The Council of Minlsters adopted the poliey paper in
their Luanda meeting, .June 1982, uncer the title "Toward an
tnergy Poldcy for Southern aAlrica’ on which basis the regional
energy  programme  for  Southern  Africa  is  to be developed
(Annex 1).

hncrgy “uuning

[n Luanda, February 1982, Energy Ministers declded to circulate
to Member Stutes a document entitled "An Approach to the FEnergy
Situation {n Southern Africa™. The document provided a starting
point tor the construction ol an energy master plan tov Southern
Africa. Questionuaires on national ciergy balances ete, had becen
Prepared and Member States were requested to fill {n these Lo
improve the enerpy data base.

The February meering ot Inergy Ministers requested the meeting of
of ficials to prepare a drart Programme of Actien for Energy Plan-
ning and Identitfication of projects In SABCC. The Septenber 1982
weeting of Energy Ministers approved the Progranme of Action as a
Work Schedule tor the near future.

The Work Schedule detailed the time scehedule tor the collection
and analvses of regional encrgy data leading to the identifica-
tion of cnergy projects for presentation to SADCC'e international
Cooperating pavtners i lusaka, January 1984, The work was de-
signed to be undertaken in close consultation with Member States
and teclical missions toured the Fegilon durfng August/September
1562,

An essential coleuent In the process was the completjon by the
Member States of the enerpgy questionnaires and their analyses by
Angola resulting in the Fnergy Scotor paper presented at the
Lusaka Conference 1993 (Project C.0.1, see Chapter 3.

This work togerher with the analyses presented in December 1942
at the Harare Seminav, "Fuerpy and Developuent {n Southern Afri-
ca, Opportunities and Constraints’ (Fraject 0.0,72, Chapter 1)
form the backbone oi the available Information regarding the
overall energy situation in the Reglon. [t is understood that
this can only serve as o Lirst ipprosdmation to a4 satistactory
understanding ot cnerpgy imbalances in ADCH,
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There i5 a clear uecd to Improve the energy data basce and also
the energy planning system. To facilitate continuous recording of
existing conditions, analyses of energy dynamics and predictions
of encergy developmints, the lechnical and Admirt .strative 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 1s expected to yield results Lofore the next annual
conference,

As an lIntegrated part of energy planning, the Techniecai and
Administrative Unit will have to survey completed studies and
reports on energy-related {issues conducted by Member States. Of
specitic interest arc Energy Master Plans like those already re-
ceived from Angola, Lesotho and Swaziland.

Proper energy planniug also requires ar inventory of regionally
based manufacturers of cnergy cquipment, training facilities,
rescarch institutions and energy-related journals produced 1in
Member States. Surveying of thesc tepics will be included Lo the
future work programme of TAU.

SADCC Fnergy ’;ullcl}ﬂ

Intrediction

The publication o1 a Regional Fnergy Bulletin was agreed In prin-
ciple by SADCC Fuergy Ministers at their meeting in February 1982
and formally approved by Ministers at thelr neeting in September
of that year,.

The objectives of the SADCC Energy Pulletin arc the tollowing:

- To Increase the flow of information on the regional cnergy
situation to Member States:

= To provide roliable and up-to-date information rclating to
energy sector activities at an iuternational level and Lo
help develop and maintain an attitude favourable te regional
and international cooperation;

- Te promote the policies and programmes of SALDCC's  Fnergy
Sector in the international media and to prevent disinrorma--
tion.

At the request ol Energy Ministers, a regional survev was carried
out covering matters relating to che producticn. editorial con-
trol, organisation and budget of the propused Bulletin in orvder
to determine where the magazine should be printed and by what
methods. The survey examined whit type of journalists shouid be
employed by the Fulletin as well as what kind of information
ought to be carried by the publicution,
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Printing :

The first issues of the Bulletin were printed curside the Region.
However it is the view of both Energy Ministers and Officials
that the Bulletin should be printed in the Region. As from Sep-
tember 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 Organisacion :

The establishment of & qualified Editorial Organisation has
proved to be difficult. being developing countries, the SADCC
Member States and in particular Angola as implenenting agent have
telt the strain caused by lack ol adequate {nfrastructure and
qualified manpower to produce the Bulletin,

A pradual and qualitative growth approach has bLeen adopted
through initial creation of a small core of professionals in
Luanda. The centre in Luanda 1is supported by regional correspon-
dents and regional experts along with guest contributors taking
part in regional activities. A broad exchange of fnformation with
regional and international news media is thus belng promoted.

Information Material :

As was envisaged from the beginning the main thewes of  SADCC
Ynergy bulletin have been: oil, coal, hydropower, gas, new and
renewable cnergy sources, and energy sector activities. In addi-
tion it has been posslble to extend coverage in the more recent
lssues to include economics, technology, solar enctgy and wood-
fuel. 1t has also been pussible to begin regional reports (so far
covering Lesotho, Mozambique, Tanzania, Zambla and 7 imbabwe).

1.7 Seminar AUL[Vi[l(EV

Two regional seminars have been completed:
B

= Lnergy Development in Southern Africa, Opportunities and
Constraints, Harare, December 1982

- Woodtuel Seminar, luanda, October 1983,
The seminars have proved to be o great importance in making the
energy issues ol the Region better known. Useful contacts have

been established and discussions have been fruitful during both
seninars,
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The proceedings and recommendations from the seminars have been
presented in special reports (see Chapter 3, section on SADCG
Energy reports).

A conference on the Operation of SADGC Electricity Utilities is
scheduled to take place in early December 1984.
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2.1

CRITERIA FOR SFLECTION OF PROJECTS

The criteria for selection of energy projects approved by Enerpy
Ministers in Luanda, leople's Republic ot Angola, September 1962,
and amended in September 1Y84, are as follows:

The basic criteria for the selection of regfonal projects are
whether or not they contribute to the achfevement of the develop-
ment objectlves of SADCC as defined in the Declaration - Southern
Africa: Toward Ecouomic Liberation. SADCC development objectives

which wiil be pursued through coordinated action are:

- the reduction of dependence, particularly, but uwot only, on
the Republic of South Africa;

- the forging of links to create » genuine and cquitable re-
plonal integration:

= the mobilisation of resources to promote the implementatlon
of national, interstate and reglonal policices;

= vconcerted action to securc international cooperatlon within
the iramework of our strategy for cconomic Iiberation,

These basic criteria have been further refincd in the context o1
SADCC cooperation in the field of knergy In the policy document -
Towards an Energy Policy lor Southern Africa. SADCC's energy
strategy will aim at achleving, inter alia, the tollowing objec-
tives:

= exploration and exploitation of the Region's massive coal
depesits, both to meet regionat needs and tor cxportg

= intensification of ofl, gas and coal prospecting within the
Region, as well 4x other promising sources of cnergyg

= Increased use of large hydroclectric schemes;

- to promote small-scale hydroelectric schemes as o main con-
tribution to rural developuent;

=~ the application of biomass, solar energy, vcte., to lmprove
the living standards ot the rural pepulation and Lo meet
eactgy requirerents in the urban areas:

= to promote the interconunection of the national electrical
networks to guarantee the supply of energy  thioughout the
Region;

- to promote afforestation programmes, to improve forest man-
agement  practices and  to provide basic information to
populations in order to achieve rational utilisatlon and
cavironment improvement

1k6r/3130/1-2



In the Energy fector there are three types of criteria which can
be applied in che seiectiton of SADCC projecte, These criteria
relate to:

(a) The Eneigy Crisis

SADCC projecctrs should contribute to:
- the veduction of dependence on  exterral supply of
energy;
- the lessening of {95311 fuel consumption,
= energy consarvation;

- meeting the cnergy needs of the rural popuiation,

(b) Regional Cooperation

SADCC projects thould:
= contribute to the energv balance of more than one coun-
try;

~ be manaped, as far as possible, by citizeus of the
Region;

= Trepresent a certadin investment magnitude;
- be own:d aud controlled from within theo Region;

~ utilise inputs from within the Regron,

(¢) Technical Criteria

SADLC projects should meet accepted technical eviteria. They
should:

-~ satisfy a clearly defined need;

- te technically teasible;

- ba¢ socially and cconomically justifiable;

- be clearly preferable to any alternative or competing
project;

- mnake a positive contriburion to development.

Given the nature of SADCC and in the light of the above criteria
six tyvpes of regional projects can be distinguished:

(a) Projects of Regional Dimenslon und Utility

Such projects result Srom a coordination of the investment
programmes between two or more states, with a view to reduc-
ing the competition between countrics, 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 leveloped within the Energy
Sector, ineluding among others:

- the refining of oil products:

- the production of electricity, where thanks to the
interconnection of grids it is possible to distribute
the production of certain pover stations beiween neigh-
bouring countries;

=~ the production and urilisativu of coal.

(h) Projects located a: the Frontier Between lwo or Three Coun-
tries

Such projecis are very specific nd generally depend on the
presence of natural resources wh.ch they explolt. This can
be the case with hydroclectric pewer (like the Kariba power
station which belongs both to Ziababwe ard to Zambia), but
also coal and gas depusits or other raw materials for energy
preduction,

(e) Natlonal Projects With a Regloval Impact

= This appiies to projects of specitle national priority
which clearly coatribute to the overall development
objectives of SADCC aud have a potential te serve more
than one of the Hewber States -u rhe medium or long-
tern future,

= There are also projects which, although they are na-
tional, cannot be replaced by preojects of regilonal di-
mension notv f{ind viable econcmic alternatives in neigh-
bouriny countries and which have a significant impact
on the energy balance,

(d) Pilot Projects and Research Ceniyes for New Technologies

Taking into consideration the importance of the investments
which sushi projects require and the econcmic risks involved,
1t is preterable to avold duplication in the Fegpion.

A coordination with regard to the objectives, means and dis-

tribution ol the results of such projects is consequently
desirahle f{or the entire Reglon,

(e) Utilisation of New and Renewablg~}uurces o Eno{&i

(f} Studies, Troining Programmes and Trospecting.

ikér/3.30/1-2
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3. STATUS OF PROJILCTS, ENERGY SECTOR, SADCC

3.1 Completed Project

OVERALL COORDINATION

0.0.1

0.0.2

OIL

1.0.1

Study on Regional Energy Situation and Prospects

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

Seminar on "Energy Development in Southern Africa:
Opportunitles and Constraints"

A draft report was made available to Member States in
December 1987, As directed by the Maputo Meeting of
Energy Ministers July 1983, officlals have recejved the
proceedings of the Seminar. In Blantyre, May 1984,
Energy Ministers noted the seminar recommendations and
agreed that the document be publiched on behalf of
SADCC,

Phase 1: Study on Regional Self-Sufficiency in the
Supply of 0il Products, Phase | - Prefeasi-
bility Study

In Luanda, June 1982, ihe Council of Ministers approved
the Draflt Terms of Refercnce feor a study on how SADCC
Member States might achieve self-sufficiency in the
supply of oil products. The Covernment of Angola was
requestad to implement the study as a matter of priori-
ty. Technical missions visited Member States to collect
information and to consult Member States. Results of
the study were presented to Energy Ministers and
adopted in Maputo, July 1983, An evaluation of the
study has been completed. At the Maputo lceting a sec-
ond phase of the study was approved.

3.2 Funded Projects

OVERALL COORDINATION

0.0.3

1k6r/3130/1-3

Support to the Energy Scctor, Technical and Administra-
tive Unit

The Technical and Administrative Unit has maintained
contacts with rhose countries and institutions that
support it dircetly and contribute with technical zs-—
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 forefgu technicians wili
join the unit in Luanda. The objective is to develop an
Increasing amount of work in the Region and through
training eventually achieve complete self-reliance in
coordination of the Lnergy Scctor, SADCC.

0.0.4 Energy Bulletin
See¢ paragraph 1.6.

0.0.5 Information Coordination System
In early August 1984 discusslons between the Regional
Coordinator, Norwegian Technical Assistance to TAU and
possible Belgian Technical Assistance tock place in
Luanda, The objective was to establish criteria for
cooperation in development ¢f an Energy Data Base and
Planning System for tine Reg on. Agreement was reached
on a paper definlng the coouperation.

OIL

1.0.1 Phase I: Study on Regional Self-Sufficicency in the

Supply of 011 Products, Phase 2 - Feasibility
Study

Funding for the study has been secured by EEC.
Following the internal procedures of the EEC the call
for tender will be submitted to a short List of eight
Luropean Consultants. The Coordinating State is still
waiting to receive the short iist.
Opening of tender is scheduled for the beginning of
November 1984,
The Technical and Administvative Unit will evaluate
bids immediately on rcceipt and appoint the consultant
for the study.

1.0.2 Regional Petroleum Development Centre
This project is jointly financed by the Norwegian
Agency NORAD, the UNDP and the Angolan Government.

ELECTRICITY

3.0.2 Specilalisced Training in the Fleld of Electric Power

iké6r/3130/1-3

This project has received financial commltment frcm the
EEC. The consultant in charge of the implementation of
the project will probablv be E.D.F. INTERNATIONAL.
E.D.T, [INTERNATIONAL has now developed the terms of
reference and presented them tor approval, with a



detailed budget and schedule of work to the European
Commission. The Coordinating State 1is still waiting to
receive a response from EEC.

3.5.1 Mozambique/Zimbabwe Elccrricity Supply Ccoperation 1n
the Central/Southern Border Region
Financial commitment for this project was assured by
Norway at the Maseru Conference. Bilateral discussions
concerning practical matters hetween the countries in-
volved have started.

3.2.1 Irterconnection of Rotswana/Zimbabwe Crids

3.2.2 Botswana/Zambia or Zimbabwe Cooperation

3.5.2 Mozambique/Swaziland Flectricity Supply Cooperation
In their Blantyre Meeting, May 1984, Energy Ministers
decided that Canada should be requested to fund proj-
ects 3.0.1, 3.2.2 and 3,5.2. Canada has accepted to
finance the studies of all the projects and the imple-
mentation of two (3.2.} and 3.2.2). Member States in-
volved are preparing agreements to be negotiated and
signed with CIDA,

3.8.1 Reinforcement of Zambia's North Fastern Grid in Coordi-
nation with Malawi and Tanzania.
Norway has beren requested and agreed to fund this proj-
ect.

3.3 Projects with Potencial Funding

NEW AND RENEWABLF “OURCES OF ENERCY PROJECTS

4.0.2

ikér/3130/1-3

Energy Saving in Industry

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

The Coordinating State with the help of other member
countries conducted the {irst phase of the project in
1983, The first phase dealt with the preliminary selec-
tion of candidate enterprises for this project in each
member ccuntry,

However, withour firsr informing TAU the Ynternational
Development Research Contre (LDRC) also present in
Lusaka started preliminary investigations of industrial
companies 1n Angula and Lesotho., IDRC {s prepared to
finance «nd implement the project (4.0.2),
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Further negotiations betwecu TAU, CIDA and IDRC wiii
take place in October 1984 or at the beginning of 1485
to define forms of cooperat on between interested par-
ties. Cofinancing between CiDA and TDRC is uxpected to
permit 4 mwore comprehensive coverage of companifes to be
investigated.

WOCDFUEL PROJECTS

During the Lusaka Conference, the LECL expressed lts interest in
funding some woudfuel projects. Aftrer the Conterence, further
contact was made with Holland and some dlscussions with EFC were
carried out. These donors are now willing to handle projeces
5.0.1, 5.0.2, 5.0.3, 5.0.4 and 5.0., regrouped din one global
project. This new approach would be less expensive, The Coordi-
nating State is still walting to receive a draft programnc of
work for the global project.

Projects ot Funded

Coal Projects 2,0.1 and 2.0,2

Neither pruoject received f{inancial commiiment during the Lusaka
Cenference, Bilateral-funded studics at a national scale arc
being carried out in Zimbabwe and Botswana with the couperation
ol the German Federal Republic.

The subject was rai-ed once again during consultaticns between
the Regional UCoordinator and the EEC. The latier would be pre-
pared upon request ol SADCC Member States Lo convene a special
pledging weeting on "llow to optimise the coal resources of SADCC
Reglon". A rtechnical decument contalning all data on coal re-
sources as well as the results ot national studiecs would have to
be prepared by TAl and presented to che donors.

Projects 1.7.1, 3.0.1, 3.1.1, 4.0.3, 4.0.4 and 4.0.5 were also
not funded,

ikér/3130/1-~2



STATUS OF PROJECTS, ENERCY SECTOR, SADCC (August 1984)
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No.*) Project title Presented Funding Status Reports
OVERALL COORDINATION
0.C.1 Study on Regional Energy Maseru Belgium Completed Belgium Mining Engineering,
Situalica aud Teuspecis (1983) Voels. 4, 2, 3 und 3
0.0.2 seminar on 'Energy Develop- Nairobi Sweden (SIDA) Completed Beijer Institute, 2 volumes
ment in Southern Africa: (1981)
Opportunities and Constraints'
0.0.3 support to the Energy Sector Luanda Belgium UInder Internal reports on organisation,
Technical and Administrative (1982) Brazil implementation computer information systems,
Unit: EEr etc,
- Technical Assistance jorway
- Physical racilitics & Sweden
tquipment
- Training
0.0.4 Energy Bulletin Luanda Angola Under SADCC Energy, 6 issues
(1982) implementation
0.0.5 Information Coordination Lusaka Belgium Start-up

Svstem (1984) Nerway 4th quarter 1984




Project

No. *) Project title Presented Funding Status Reports
o)

1L
1.0.1 Study on Regional Self-

Sufficiency in the Supply

of 0il Producte

Phase ! - Prefeasibility Maseru Belgium Completed Belgium Mining Engineering,

Study (1483) Vol, 4
- FEvaluation of Norway Completed Norconsult, I volume
report (NORAD)
Phiase 2 - Feasibility Study Lusaka EEC International Nene
(1984) tender begirning
Nov. 84

1.0.2 Regional Petroleum Develop- Maseru Angola Under

ment Centre (1983) Norway (NORAD)/ implementarion

UNDP

1.7.1 RehzbiVivation oF "azaza Luscia su [inance

Pipeline (1984)

COAL
2.0.1 Coal Export Potential Study Lusaka N¢ finance Petential doror

(19684) identified

2.0.2 Coal Conversion Study Lusaka No finance

(1984)

..6'[..



Project

No.*) Project title Presented Funding Status Reports
ELECTRICITY
3.0.1 Rural Electrification Lusaka No finance
Pilot Projects (1554)
3.0.2 Specialised Training in the Lusaka ELC swaiting final
Fields of Electric Power - (1984) decision from EEC
Study
3,001 Flow Measurements on the Lusara No finance
digh Zambezi in Angola (1984)
3.2.0 lirtercoanection of the Lusaka Canada (CIDA) Negotiations
Jotswana/Zimbabwe Grids (19e84) agreement between
parts involved
3.2.z2 Botswana/Zambia or Zimbabwe Lusaka Canada (CILA) Negotiations
Corporation (1984) agrcement between
parcs involved
3.5.1 Mozambique/Zimbabwe Flec~ Maseru Norway (NORAD)  Arreement reached
tricity Supply Ccoperaticn 11983) at the technical

in the Central/Southern
Border Region

fevel between the

two electricity
corporations,
pvending final
decision from
Ministries in
charge




Project ticle

Presented

funding

Status

Reports

No.*;
3.5.2 Mozambique/Swaziland cusaka Canada (CIDA) Negotiations
Cooperation (1984) cgreement between
parts involved
3.6.1 zambia/Malawi 'Tanzania luszra NCorway (NURAD) Negotiations
Interccnnection (1G84) agreenent between
parts involved
NEW AND RENEWABLE
SOURCES OF ENERGY
4.0.1 Seminar on 'Woodfuel' Dar es Angola Took place in 3 volumes
Salaanm EEC Luanda, Gct. 1983
198533
4.0,2 Fnergy Saving in Industry lunaka Canada (CIDA) Negotiations with
(1084) IDRC anc CIDA
4.0.3 Solar tnergy ¥ilot Projects fusaka So finance
(1984
4.0.4 Wind Power Pilot Projects Lusaka No finance
(1984)
45,0.5 Integrated Energr Systers Lusaka o finance
for Villages, based on (1384)

Local Energy Scurces




Project

Project title

Presented Funding Status Repcrts

No.*)
WOODFUEL ]
5.0.1 Designing a Methodology for Lusaka Holland
Conducting an Inventery and (1984%) EEC
a Survey of Wocdfuel Energy
in any SADCC Country
5.0.2 Evaluatien of the Experience Lusaka Holland
and Progress made in Agro- (1984) EEC
Forestry and Community
Forestry in SADCC Countries
5.0.3 Fvaluation of the Problems, Lusaka Holland Awaiting draft
Prospects, and Potential of (1984) EEC \) wWOTk programme
“rvhan Wocd Plantations as 4 for the projects
suppliers of Woodfuel tc
the Urban Areas
5.0.4 Selection of Suitable and Lisaka Holland
Efficient Woodburning and (1984) EEC
Charcoai-burring Stoves
5.0.5 Selection of Suitable and Lusaka Holland
Efficient sriguetting and (1984) EEC

Producer Gas Technologies

*#) First digit defines sector:

Second digit defines country:

0 - Overall, !

5 - Woodfuel.

Third digit is a serial number,

0 - Regional,

- 0il, 2 -~ Coel, 2 - Flectricity, 4 - New & Renewable

l tec 9 - SADCC Member States in alphabetical order.

Energy,
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SADCC ENERGY SECTOR REPORTS

BME - STUDIES ON ENERCY SITUATLON

Vol, 1:

Vol. 2:

Vol. 3:

Vol., 4:

Vol. 5:

Reports of the Technlcal Migsions, Botswana, l.esotho,
Malowi, Swazllaund, Tanzania. November 1982.

Reports of the Technfcal Missions, Angola, Mozamblque,
Zambia, Zlmbabwe. November [1987.

Regional Analyses and I'rospects. Jauuary 19873,
The Regional Supply of 011 Products. March 1983,

ldent1ification of Projects of Regional Iurerest.

BEIJER INSTITUTE REPORT

SADCC:

ENERGY AND DEVELOPMENT TO THE YEAR 2000
May 1983 (Paves T and 11)

EEC - WOUDFUEL SEMINAR REPORTS

1. SADCC ENERGY SECTOR

Proceedings of the Woodluel Seminar. Luanda, October 1983,
2. SADCC ENERGY SECTOR

Final Report, Woodfuel Seminar. Luanda, October 1983,
3. SADCC ENERCY SECTOR

Seminar Document, Woodfue! Seminar. Luanda, October 1983,
NORCONSULT

Evaluation of the Belgian Mining Ingineers (BMP)
Study on how SADCC countries might achieve self-sufficieney
in the supply of oil products (Phase 1).
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RESPONSE AND LIAISON WITH DONORS

SADCC Energy Secror has been enjoying a greac interest and en-
couraging commitwents from the dorors' community,

In fact, the majorivy of the regional cnerpgy projects presented
both at the lLusaka Conference (January 1984) and the Maseru Con-
ference {January 1983) have secured tunds in grant terms or have
been targets or a deep interest towards their fmplementation, The
Technical and Administrative Unit  (TAY  is no exception to
donors' juterest iu the SADCC Fnergy sector. Lonsiderable funds
tor offices, equipument, cars, etc., have been received as well as
technical assistance.,

Belgium, Brazil, Canada, FFC, Norway, Sweden and UNDP are, so

far, the SADCC Eacergy Sector internaticnal coopevating partners,

There Ls a strong interest to include ochiers such as Austria,
Denmark, Federal Republic o1 Germany, Vinland, France, oreece,
India, ltaly, Japan, Mexico, Portugal, Switzerlond and LK, among,
others,

The BADCC Energy Secrtor Techuical and Administrative Unic Ot1i-
cials and the Reglonal Coordinator ic particelar, have been trav-
elling to wundertake consultations and negotiations in order to
bring about financing packages that could enable the Sector to
successtully carry out {ts programme oi actlion, Algoa-sponsared
travelling has taken place since August 1982 to al! the SADCC
Enerygy Sector cooperating partners. The results of this activity
Is the agreements olveady signed or abeut to be signed with
donors on financial, technical assistance to the TAU or to each
individual project.

More detatled oteormation on the relationships with SADCC Lnergy
Ssector and each foternational cooporating pertner is summarised
below.

Status of the Xelationship Beuween SADCC Fnergy Scctor and the

]
Internaticnal Donor Country fcountries and orpanisations lListed

alphabetically)

AUSTRIA - Lonsultations in preparation phase,
BELGIUM - AMgreement signed o 194’ on technical and

material assistance to TAL

= Further assistance uader negotiation,

BRAZIL - Assistance to TAL on professional training

- Material assistance to TAUD agreed and about
to be started,

1k6r/3130/1-4



CANADA

DENMARK

EEC

FINLAND

FRANCE

FEDERAL KEP,

OF GERMANY
GREECE
HOLLAND
IND LA

ITALY

JAPAN
MEXICO

HORWAY
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Committed to finance studies and imp lementa-
tion of electricity interconnection projects
3201, 3.2.2 and 3.5.2 (only prefeasibility
gtudy)

Support to the SABCC Energy Bulletin

Furcher support subject to discussion.
Consultations in preparacion phase.
Assistance granted to TAU itechnical, mate-
rial and on professional training) since 1982

Funds granted to nd phase o: the study on
"How SADCC countries might achleve self-
sufficiency in the supply ot oil products"

Funds about to be grauted on project ol elec-
tricity training (31.0.2)

Funds granted tor woodfuel projects,
Consultations in preparacion phase.

Agreement abuut to be sipned on financial
assistance to TAU (technival, financial and
on protessional training)

Interest to finauce projecr 71.0,2 together
with LKEC.

Consultatfons in preparaticn phase.

Consultations in preparation phase,
Funds granted for woudfuel projects.
Consultatlons underwav,

Agreement about te be signed on tinancial
assistance to TAU ard to the Reglional Energy
Bulletin (techonlcal, financial aund on profes-
sfonal tralning)

Interest to finance oLher projects,
Consultations in preparation phase,
Consultations in preparation phise.

Assistance granted to TAU (financial, techni-
cal, material and on protessional training)
since January 1485,

Major donor "Repional Petroleum Training Cen-
tre" (wicth UNDE), project 1.0,

Funding projects 3.5.1 and 3.8.1

Interest tu fund other projects.



PORTUGAL

SWEDEN

SWITZERLAND

UK

UNDP

ikbr/3130/1-4
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Agreement about to be signed on financial
assistance to TAU
Consultations underway for further assistance

on other energy projects,

Asslstance provided for the preparation and
implementation of the larare Seminar (Decem-—
ter 1982)

Consultations for further assictance still
underway

Funds granted for material assistance to TAU.
Consul=-ations In preparation phase.

Moterial assistance privided to TAU

Consultations underva for further assis-
tance.

Assistance granrted to tue project "Repional
Pceroleum  Training Centre" (together with
Norway )

Consultations for further assistance in prep-
aration phase.
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TRTRODUCT LON

The dualistic socio-economic structure of the economies in the
SADCC Regfion with the formal or modern sector on the one hand and
the traditional or informal sector exlsting independently on the
other hand is clearly reflected In the energy situation. This is
characterised by two rather distinct and almost unrelated phe-
nomena:

= Depletion uf woodfuel resources in rurat aveas and the vici-
nity of urban settlements restricting or even reducing agri-
cultural output and energy supply to low and med{um-income
households and

= vapid inciases in the price and instabilicy fn supply of
petroleun and petroleum products since 1973 causing severe
depletion ¢ Yoreign exchange reserves and deterioration to
the activity, of the modern sector of the SADCC societies,

For the large majority of the population in the Sabei countrics
problems related to energy are aszoriated with the woudfuel
cerises. Varving with country 603 to 907 o (14 population in
the Member States live in the rural arcas and depend on woud{uel
with wverv limited alternative snergs sunply uptions available.

Of major importance to the rurag! population is the intervelation-
ship between cnergy, apriculsore and forestry,

In urban and scwmi-urban areas s wi jor preblem related to tradi-
tional fuel is deforestatrion o the vicinite of settlenents and
deteriorating supply ot woodfuel. This again introduces commer-
cial wood-cutting in remote rural arcas with vxcess harvesting of
wood stocks where local subsistence demand has been balanced Ly
the yilelds,

Due to the structurat dichotowy between Tormal and informal sec-
tors of the Member States' cconomics the impsct ol increasing
commercial energy prices has mainiv been lim‘ted to the nodern
sector. Terms ot trade have detceriorated for nost of the Member
States. This has been causcd both divectly by the price increascs
of pecroleum and yvetroleum products and indircct!y by price in-
creases on manubfactured imports and in some cacvsn reduc prices
on exports. Balauce ol payments proble with inerecses in debus
and debt servicing burdeas and drainage of fereien reserves have
been predominauc,

The SABCC Region cxpericnces shortages In woodtuel but is richly
endowea with commercial energy sources, Ihe indigenous potential
ir hydwopower, coal, ofl ard gas can be developed to substitute
imports (petreleum and petro,oeum products) and woodfucl., Techni-
cally this e possible and from an ceonomic point of vi»w the
countries may benefit pgrossiy from such an approach., Purthermore
it might lay the toundation for increased agricultural production
and zpur on manufrcturing activities,

tkbr/3130/11



The new projects presented in Section 111 clearly demonstrace the
eftores of SADCC to exploit the indigenous enet y potentlal vo
substitute traditional and inported fuel: by domestic commercial
energy.,

Within the Member States lt is cxtremely important that the ener-
2y, agriculture and forestry secrtors outline juint seraregies due
to the strong mutual interrelationships ideatified in the rural
sector. In general the Ministries of Planning and Energy should
secure coordination hetween the overall macro-ceononic plans and
the varfous wutilities, corpurations and institutions in  the
Energy Sector.

An assessmeut of present imbaiances and future trends toward year
1990 in reglonal supply and demand of various sources of energy
were presented in decail to the Tusaks conterence in 1934, Conge-
quently in this jeport only a sumnary of the present eneryy situ-—
ation and f{uture trends are presented (Chapter 2), Licttle noe
information in wav ot improved statistics on eacrgy in the SADCE
Fegion has been wade availabile since the Lusaby Conteoe e,

Energy wud Agriculture are sectors given special actention during
the Conference Lo Mbabane, These reciors are alse heaviiv inter-
related and of major iwportance te the wverall socio-economic
development of the SADCC Region. 1t has therefore been natural to
give a wspecific outline ol issues related ro energy and the rural
sector ir this presentaticn of the Energy sector (Chapter 3).

ENERGY SUPPLY AN DEMAND PATTERN IN SADCE

General

Traditional fuels (i.ce. firewood, charcoal, animal dung and crop
residue) dre the major sources of cnergy for the majority of peo-
ple in the SADUC Region. Measured in vnergy equivaients approxi-
mately 2/3 to i/4 of tocal eneryy consumption in tne Region are
traditione! fuels,

The domir nc sources of commercial fuels constiteting 1/4 to 1/3
of total energy requivements in the Region wre patyoleum, petro-
leunm products and hvdropower. In some of the Hewber States (Zim-
babwe, Zambis and Forswana) steam coal plays o significant role
In energy supply.

The relative fmpertavce of the various types of energy is not
eisily measured in o reliable and meaningful way. Many types of
energy sources cannot be used ag subscitutes for other sources
for technical and/or coonomic ressons. Furthevmore, data on con-
sumption of traditional fuels are sireugly dependent on estina-
tion since statistics are scarce, The conversion of varfeus fuels
Inty one common  denominator also poces sipniticant problems.
Comparable statistics on energy consumption by source mav wvary
significantly dependent on whether o stiaightiorvard conversion
by enerpy equivalent tactors or factors reflecting requirements

ikbr/3130/1i1



- 29 -

to generate one type of cnergy by another - generation factors -
are applied.

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

TABLE ]
Lirergy Demand by Type of Fuel in the SADCC Region (1980)

Consumption

BME estimutez) deijer cstimatej)
pgl? 7 P y
Traditional fuels 803 66 1150 78
(Woodfuel, charcoal,
animal dung and crop
residue)
Commercial fuels
Electricity 189 16 57 4
Petroleum products 145 12 159 Il
Steam coal 80 6 Y3 6
Total 1217 100 1456 100
1) l million t.o.e. = 45.37 Peta Joule (101) doule @ PI)
2) Belgfan Mining Engincers: '"Regional Analyses and Prospects
January 1983"

3) Beljer Institute, Sweden: "SADCC, Fnergy and Development to

the Year 2000".

The figures illustrate a wide variation in the wo studies both
in the estimated importance of traditionsl fuels compared to com-
mercial fuels and in the distribution of commercial fuels.

The traditional fuels dominate the energy demand picture as pre-
sented in Table !. In any further analvsis it is howover impor-
tant to recognise that measured in terms of enc¢ use the commer-
cial fuels increase their share from approxi{mately one fourth of
the demand to two-thirds of the energy actually utilised by the
consumers due to higher conversion efficiencies,

The presentation above should cleariy illustrate the difficult
statistical situation facing analvets of the eneryy situation in
the SADCC Region. It is thus relcvint to caution that data pre-
sented in this report should be interprieted as orders of magni-
tude rather than exact =tatements.

ik6r/3130/11]
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The data base tv be implemented (Project 0.0.5) - expected to
improve the data situation, i.a. as analysis and cor sistence con-
trol by comparing different Information souvrezs will itmprove data
assessment and quality. The data base will probably demonstrace
weaknesses in the existing statistics and hence fdentity require-
ments for more primarv statistics.

Demand by Source of knerpy, Area and Sector

Traditional fuels are mainly consumed in the rural areas and by
urban low and medium-income households (Chaprer 3),

Consumption of commercial tuels is linked to the nodern sector
and consequently mainly to the urban areas of the SADCC Member
States,

Available statistics ‘ndicate that of petroleum products used in
the Region more than halt is consuped by the trensportation see-
tor and one quarter by industry. Only 10-157% is consumed by agri-
culture and houscholds and 105 by institutions etc. Consequently
mainly gas-oil, gascline and jet fuel are consumed. Total con-
sumption in the SADCC Reyion of petioleum and petroleum productes
was 3.5 million tonnes in 181,

The bulk of hydropower consumption is  concentrated along the
central, interconnected 330 kV/. 00 kv grid between  Noirthern
Zambia (the Copperbelt) and Youthern Zimbolwe (Hdrurv/ﬁulawayo),
reflecting the demand by the mining ana wrban sectors in Zambaia
and the industrial and vrban sectors in Zimbabuwe .

Coal is consumed jn all the SADCC Member States with the excep-
tion of Angola. Hut only Zimbabuwe, Zambin and Botswina ere major
consumers. The main users of steam coal are the thermal power
statious, a certain number of mining tastallations and to a
lesser degree the railwavs (Zimbabwe, Hozamb Lque) .

Supply and Fuery

v
Al

lmhaiances.

Petroleum

Angola is the only producer of crude in the Region and refines
the products cequired for its marker (Luanda Refinery).

Tanzania, Zambia and Morand ique irnport crude and reflne it at
refinerics in bDar e Salaam, N'bola and Haputo,

Other countries cover all their requirements by importing petro-
Teum products. Zimbabwe, whieh is in this ciategory, has a refin-
ery at Feruka, but it has been closed since 1966,

Installed wmnual refinery capacity in the Region is more than

5 milllon tonnes. Available refinery capacity is approximately
3.5 million tonnes,
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Even though the reffnery capaclty is more or less equal to total
demand of petroleum products demand in the Region, imbalances by
product exist, At present therce is & shortage in internal refin-
ery outpat of light products, notably gas-oil and gasoline and
surplus production in heavy products (fuel oil).

Electricity :

The total installed capacity for oleccricivy generation in the
Region 1s about 6300 MW (1982). The available inscalled capacity
for internal use in the Region Is 4400 MW as only 150 MW out of
the 2075 MW from the Cahora Bassa hydroelectric plant in Mozambi-
que are reserved for this country.

Out of the 4400 Mk o1 installed capacity available tor the Region
3/4 are f{rom lLiydroelectric plauts, 437 of which from the Zambezi
River, 1/8 rYvom coal powir stations and approximately /¥ from
fuel and gas~oil power stations or gas tuchines.

The regional demand for electricy amounted to some 15,000 GWh in
1982 dimplying an average load factor on available penceration
capacity for internal use of 46%, Assuming taat tuel- ind pas~uil
installations are used as emergency or back-up power only the
load factor on hydropower and coal-fired gencration was on aver-
age 534,

Coal :

The coal sector is little developed in the Region, and for the
time belng represents only some 20% of commercial eneryy consump-
tion.

The proven reserves of coal in the Region are however consider-
able. More than 4 billion MT of coal have been identified. The
major proven deposits are located in Borswana and “imbabwe. The
potentinl coal reserves of the Region have been estimated at
55-75 billion MI, However, except tor Zimbabwe, coal sector
development in the Region ix st.ill i) its infancy,

Future Trends

The tuture development in supply oud demand of cnerpy  in  the
SAPCC Region will be dependent, intr alia, on the overall sucio-
economic development, substitution from one sonrce ot cnergy to
another, technological change and policy decisions.

In the preparacion of this report, oo atiempt was made to quanti-
fy how all these interrelated foctors may develop and in the end
determine the future cnerygy supply and demand situat ion in the
Reglon. ounly some general cowments are offered to indicate the
determinant:, of future commercial energy  trends  and  optlons
available.

ikG6r/3130/11
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The present structure of demand for commercial enerpy  Indicates
that future consumption may be critically exposed to fluctuating
demand duc to the structure of few and large wnits in mining and
manufacturing. Domestic use of commercial cnergy mainly in urban
and seml-urban areas and energy demand by the transportation sec-
tors wili probably develop more steadity,

Forecasts by tvpe of energy will depend on poliey decisions and
the possibiiity of raising finance lor development of internal
gas, hvdrepower and/or coal resouarces.

In some cases, the direet and Immediate substitution of petrolean
by a given replacement fucel is possible (e.g. natural pas for
fuel oll in boiler or turnace applications). However, ia most
cases significant process modifications and/or substantial fr-
vestments in new or add-on facilitics dare needed (evp. coal han=-
dling facilities and avw boile.s to replace juel oil o dn indes-
trial applicatfons or thermal power plants, or the added equip-
ment for compressed natural gas utilisation in transport, ecte.).
Also, in many cases such substitntions areouncconomic unless a
sufficiently large number of new uses can be develaped jointly
and simultancously jin order to justity required infrastructure
investrents such as prpeline:, riad hwavs, bulk handling tacilf-
ties, storage vards, ecc,

As many of the countries in SADUC often consume too 1iet]e energy
to justify rthe Javge initial investments alone, cocrdinated et-
fort is rectired in the SADCC Region to launch such wulti-energy
developmen: rojeces.

3. THIT ROLY AND STRUCTURE OF THE RURAL SECTOR

In 1980 almost 50 million out of a total 58 million population of
the SADCC Regicn lived in rural areas. In addition a significant
portion of the urbarn population still practise vural habits and
technologies in thein household activities such as cooking, heat-
ing, washing and other energy-consuming tasks,

Not surpr singly therefore the share of traditions ! luels fs the
dominant source of energy in the Region varving from less than
607 in Botswana, Yamhia and Zimbabwe to arounlt 907 in Malawd,
Hozawbigue and Tinzania. These latter three countrios constitute
b0%  of  toral popuiation in the SADC Fegion with mare chen
SEomitlion rural dwellers,

Traditicnal energy scurces are cipected to coutinue to be domi-
nant in the SADCC member countries. There ave several reasons why
this is a realistic assumpt ion,

= The urban share of total population is on average less than
15% varying from less than &' in Tanzania, Mozambique and
Malawi to more than 20/ in Amgola and Zimbabwe and an execep-
tionally Ligh 427 in Zambia.
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- In spite of rapid urbanisavion rural populations are proj-
ected to grow sipnitlcantly for several decades,

- lLarge portions ot urban dwellers continue to use traditional
energy and rural technologies tor cooking, heating and wash-
ing.

= Although there is some scope for fuel substitucion and fuel
efficiency Improvement in urban areas, very little scope for
substitution is projected for rural arecas.

~ The relative inaccessibiiity and the male head of houschold
orientatlon of extension services to rural arcas make the
introduction of fuel-saving techniques very costly and too
slow to have major impact,

- Due to the dualism between formal (modern) and informal
ttraditlonal) sectors, the scope for transfer of technology
is limited v the short and fntermediate ruu.

There is thus Titile scope tor rural fuel use substitution and
savings in the short run.

Increasing difficulties in obtaining  sulficient and  veadily
available supplics of woodtiuel arc cxperienced to varying degrees
throughout the Region, The rate o harvesting from cthe biomass
stock  exceeds the vields in wany cases and the pace ol stock
depletion then becomes an caponentially accelerating process.

At present the situation rauges {eom cases ol woodrue! shortages
over substantial portions of the populated rural arcias, defores-
tation around urban areas for charcoal supplyv. to acute bur
limited local shortages of woodfuel.

Surveys have tound that §u parts of Central Tanzanis women and
children spend 250U-300 workdavs per vear on average to collect
the fuelwood needs of o houschold. Several placos in sub-Sahara
sfrica with low-iucome bouscholds bave Leen found o spend more
than 204 of their income on fuelwocd/charcoal; it is not unusual
to tind that the ooking tuel coste more than the content of the
pot.

Rural dwellers collect halt of their fuelwood from their own
trees and the rest from comamal land, The consumption is rather
cost-Incelastic., In other words if the offore required to collect
the necessary fuelwood increases, the amount of fuelwood is hard-
Ly reduced. 1t is the amount of household resources in terms of
cash Income and labour for activicies other than fuelwood cellec-
tion that are cut back.

The per capita Cueivood consumption in the SALLC Region varies
from 0.5 to 2 m” per vear depending on location (urban/vural,
temperature, humidite, cte ). Theae unit figures are not expected
to change much witn increasing fuelwood scarcity so that total
rural consumption increasce would be propevtional to rural popula-
tion growth,
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Depletion of the farest cover leads to deforestation, soil ter-
tility reduction and cveutaally desertification. Only to a ltim-
ited extent this negative development can be attributed to the
fuelwood pathering for loca! needs by rural Jdwellers.

If unything, it is the opening up of communal forest land to nen-
local demands for forest preducts that jeses  the domlnat{ng
threat to the forest cover in the Repion, Commercial logping op-
erations requive access roads that are later used by small-scale
farmers for establishing new settlements on this newly accessible
land. They tend tvo apply non-sustainable siash-and--burn farming
techniques and too short fallow,

Charcoal tradesmen serving the urban centres constitule another
outside commercial demand factor whouse activitics lead to signif-
icantly increased wood harvest I even at miner price increases.
In other words, whereas the purely dceal sobsicrence fuelwood
demind is limfted and price-insensitive, the commercial impact of
logging and urbin woodruel demand is increasingly price-elast ¢
and leads to accelerated depletion of forest stock. The scarcer
the woodtfuce! near urban centres (he trigther the price and the far-
ther away it becomes profitable to deplete the woodstock for com-
mercial trade. This development i widely obscrved in the Region
and elsewhere fn sub=Saharta Africa.

This process is, unfortunately accelerated further by the envi-
rommental impact of soil deterioration thus reducing agricultural
potentials. As the tree cover iy removed the soil is eroded and
fercility declines. The rapitie mereasing population pressure on
geadually teus ¢ Livf accelerates the pracess of cultivat-
ing new and fnercasingle marginal land with increasingly inten-
sive subsistence technlques in terms of shorcened allow periods,

This reduces the cultivable sojl Lite rurther and acw land nust

& SRR}
Lers

be cleared reducing the troe cover and thus fuelwod supply fur-
ther. Wich increasing  fuelwood seareity aninal dung and crop
residucs are increasingly adopted an woodtfue! substitutes, and
through reduced application ot dung s fertiliser this habit fur-
ther deterjorates the woil quality and thus agriceitural vields.,

This strong and increasing intecdependence betweern energy, agri-
culture and forestry requires strategies, actions and programmes
across the domaias of individual ministries. Hhatever is decided
for one sector stramgly affects the outcome of the others. The
frayglle ceological balances and the igh risk ot overall severe
losses 1§ one scetor chooses a development path out of balance
with the other twvo, sugpent streny coordination hetween the three
sectors - if necescore threach o national plamning conmission -
or ministry, Jhere cranspat lonal issues are  in focus the SADCC
seeretariat may e

the coordinating budy.

Clearly, it available to the analvsts and planmers ol these
tasks are poor, unrceliable and not covering all those variables
and characteristios required by detailed policy-oriented planning
models, Designing o unitforn and apprepriate energv data format
and establishing methods and rout fnes for collect fon and process-
ing these data it an urpent task.,
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But the accelerating imbalances in the traditfonal Fnergy Sector
are so acute that comprehensive documentation for policy formula-
tions, strategies and actions is urgently required. Work can
start immediately to develop feasible and operational demand man-
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, pussibly
supported/checked by environmental experts and the planners of
the fncrgy Sector.

The SADCC countries can ill afford to delay actions along these
lines in the traditional sector.
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INTRODUCTION

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

It should be noted that there ¢ considerable variation in the degree of
detail in which the various projects have been described. This 1s be-
cause thene projects have reached differing stages of evaluation and
consideration. Some ot the projects described in this section will re-
quire o more detailed Germs ol Reference to be formulated prior to ini-
tiating project activitivs., bHowever, the descr{ptions presented here
should be sufficient to indicate to SADCC International partners the
pature amd magnitnde of the activities proposed for each project.

The projects have been numbered accerding o a system based on three
digits, The first digit indicates the sector as tollows:

o= overaltl ooordinacion/Maltimodal
I~ Gpl

S - loal

3 - Eleetricity

4 - New and Reucwable Sources

A Woodfuel

The second digit indivates the country as follows:

0 - Regtonal 5 - Mczambique
1 - angola 6 - Swaziland
2 - Botswana 7 - Taizania

3 - Lesotho 8 - Zambia

G- Malawi 9 -  Zimbabwe

The third digit (s a serial number, to differentiate among, several proj-
¢ets having the same sector and eountry. The serial numbering is a con-
tinuation from the projects presented at the SADCC Lusaka Conference of
2/3 Tebruary 193,

A summary of the project descriptions is prescnted immediately foflowing
this pagc. The intention of this summary is ro provide an overview of
the SADCC projects, which are Jdeseribed in grearer detaill after the sum-
mary.
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Project No.
Country

Ticle

Summary :

Cost Estimate

Detailed Description

Project No,

Country
Ticle :
Summary :

Cost Estimate

Detailed lLescription

Project No.

Country :
Title H
Summary

Cost Estimate :

Detailed Description

- 38 -

1.4.1
Malawi

Hydrocarbon Exploration in the Malawl Rift Val-
ley

This project will be rthe sequel to a ship-borne
seismic survey on Lake Malavwi which investigated
the possible presence of hydrocarbons. The proj-
ect consists primarity of onshore geophysical
surveys and deep expicratory drillirg with asso-
ciated evaluation ot data,

ush 1,514,000

Pape 48.

[3S]
I
—

Botswana

Investigation into Possible Low-Tempcrature Car-
bonisation (LTC) of Coal

Phase | of the
which will assess
plant and Thace T1 the sampling, trans-
port aud  laboratory tests of approxlmately
20 tonnes of trom the Morupule and Kgaswe
coalfields,

project 1is a
the
inciudes

teasibilicy study

size ol a coal conversion

e Y
COdy

LWP 540,000

Page 50,

2.4.1
Malawi

Coal Fxploration and TLvaluation

This project consists primarily ot geological
investigations of coal-bearing sedimentary ba-
sins. Trenching, drilling and mapping will be
done, together with the collection and testing

of samples,
usnh 1,952,825

Page 54.



Project No.
Country
Title

Summary

Cost Estimarce

Detailed Description

Project No.
Country
litle

Summary

cost Lstimate

Detailed Description

Project No.
Country
Title

Summary

Cost Estimate

Detailed Description
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2.4.7

Malawi

NDevelopment of Coal Analysis lLaboratory

This project involves the acquisivion and devel-
opment of a laboratory to analyse coal samples,
and training activities safflcient to allow the
operation of the luboraccry.

ush 288,000

Page 59.

2.4.3

Malawi

Coal Mining Development Trial at Livingstonla
This project involves the design of a coal-
mining prucedurc for a site at | .wingstonia, and
the trial mining of 500 tonmes,

USD 385,000

Page 63,

2.8.1
Zambia
Investigation of Coal Rriquetting

The project comprises appraisal of previous

»tudies, sampling, transport, laboratory and
coal briquetting tests. Benefit-cost analyses
and a market study are also funcluded 1n the
project.

1iSD 240,000

Page 65,



Project No.

Country :
Title :
Summary :

Cost Estimate

Detailed Description

Project No, :
Country :
Title :
Summary :

Cost Estimate

Detailed Nescription

Project No. :
Country :
Title :
Summary

Cost Estimate

Detailed Nescription

- 40 -

2,9,1
Zimbabwe
Coal Stoves for Use in RKnral Areas

The pruject aims at 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 1mpact on the deforesta-
tion problem is also included in the project.

ZWD 260,000

Page 069,

3.0.3
All SADCC countries

Prefeasibility Study for Maintenance of Mechani-
cal Equipment in lower Stations

The study aims at asscssing the present mainte-
nance costs of power station mechanical equip-
ment in all SADCC member countries and will pro-
bose  measures to reduce the related foreign
exchange expenditures,

Us? 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 1aterconnection of the presently unconnected
electricity supply systems of aAngola. Tn addi-
tion, the possibilit: of {intercounection with
the Namiblan system will be considered.

Phase [ -
Phase 11 -
Phase 111 -

Usbh 50,000
usb 150,000
usp 250,000

Page 76,



Project No.
Country

Title

Summary

Cost Estimate

Detailed Description

Project No.
Country

Title

Summary

Cost Estimate

Detailed Description

Project No.
Country

Title

Summary

Cost Estimate

Detailed Description

.

3.1.3
Angola

Consultancy Services for the Completion of the
Gove Hydroelectric Development

Phase | c¢f the project is a study concerning the
generation and transmission facilities in che
centrul power system, with special emphasis on
using the existing Gove Dam for hydroelectric
production purposes,

Phase 11! couprises detailed engineering, tender-
ing and works supervision,

Phase | ush 200,000
Phase 11 Usb 1,800,000
Total ush 2,000,000

Page 78.

3.2.2
Botswana

Connection of Serowe, Palapye and Mahalapve to
the Natlonal Grid

The project comprises the coustruction of about
140 km rouce length of 33 kV overhead transmis-
sion lines and three 33/11 kV substations. Con-
sultancy wervices are also included.

BWE 2,150,000

Page 83.

3.3.1
Lesotho

Development of Small Hydropower Facilities at
Mantsonyane and Semonkoug

This project involves the design and construc-
tion of two small hydropower projects., Feasibil~
ity studies have been performed at both sites.,

usir 7.4 million

Page 88.
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Country
Title
Sumnary
Cost Estimete

Detailed Description

Project No.
Country

Title

Summary

Cest Estimate

Detailed Lescription

Project No.
Country
Title

Summary

Cost Estimate

Detailed Description

- 42 -

3.3.2
Lesotho

33 &V Subtransmission Network Development

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

USD 4 million

Page 40,

3.4.1

Malawi

Malawi~Mozambique Flectricicty Supply in  the
Eastern and Western Border Regions

The project iInvolves the construction of 33 kV

transmission lines from the Malawil grid to serve
three towns in Mozambique near the horder with
Malawi,

Usp 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
liydropower site near Karcuga Town, and the sec-
ond stage consists of projeclt conscruction.

USD 2.5 million

Page 97.
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Country
Title

Summary

Cost Estimate

Detailed Description

Project No.
Country
Title

Summary

Cost Estimate

Detailed Description

Project No.
Country

Title

Summary

Cost Fstimate

Detalled Description
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31.5.3
Mozambique
Corumana Hydropower Project

Thie project involves the construction of a
hydropower genervation facility us an addition to
a dam and reservoir currently under construction
for irrigation purposes. A feasibilivy study has
indicated that this 14 MW installed capacity
project 1s economic. Tender documents are under
preparation.

Ush 10,95 million

Page 99,

3.5.4
Mozamblquue
Mavuzi Hydropower Project Expansion

This project involves a two-stage study of al-
ternative sources of electric energy ic Mozambi-
que which could be used to supply the Mutare
Region in Zimbabwe,

tab 720,000

Page 102,

3.5.5
Mozambique

Mozambique-Malawi Interconnection of Electricity
Supplies

This project consists of a study ol the feasi-
bility of a vransmission 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 cculd be
cenmected to the national grid of Mozambique,
aud power exchanges with Malawi could take place
with the construction of this line,

ush 100,000

lage 106,
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Country
Title

Summary

Cost Estimate

Detailed Description

Project No,
Courtry
Title

Summary

Cost FEstiumate

Detailed Description

Project No,
Counctry
Title

Summary

Cost Estimate

Detailed Description
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3.5.6

Mozambique

Pequenos Libombos Hydropower Project

This project 1involves the construction of a
hydropower generation facility as part of a re-
servair currently under construction [or Maputo
walter supply. It will serve to provide a secure
source of generation for pumping ol water to
Maputo.

USh 7.58 million

Page 108,

3.7.1

Tanzania

Malagavrasi Hydropower Project

The project comprises the complete construction
of a 7.6 MW hydroclectric scheme in the Kigoma
Region of the country. Trunsmission lines, sub-
stations and consultancy services for engineer-
ing and supervision are also included 1n the
project,

Usiy 30 million

Page 111,

3.7.2
Tanzania
Sunda Fulls Power Planc

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

TZS 40 million

Page 114,
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Cost Estimate
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Summary

Cost Estimate

Detailed Description

Project No.
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Summary

Cost Fstimate

Detailed Description
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3.7.3
Tanzania
Kidatu-Morogoro 220 kV Transmission Line

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-
¢y services are also included.

UsD 20 million

Page 117,

4.8.1.
Zambia
Indeni Petroleum

Energy Conservation Projects,
Refinery

The project, which alimns at saving enerpgy in the
existing Indeni Petroleum Refinery, comprises
the installation of the following:
~ Waste-heat recovery {rom the hydrodesulphur-
iser and reformer furnaces
-~ Economisers in the bollers
- Pre-flash tower in the
unit.

crude distilling

USD 1.4 million

Page 120,

h.8.2

Zambia

Energy Conservation in Mining and Industry

The project is a study whilch will assess energy
use in mining and other industries and recommend
adequate mneasures to reduce their energy con-
sumption.

ZMK 215,000

Page 123,
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Summary

Cost Estimate
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Summary

Cost Estimate
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Country
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Summary
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5.1.1

Angola

Evaluation of the Use of Woodfuel in Angola

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

Usb 186,500

Page 129,

5.4.1

Malawi

blantyre City Fuelwood Project

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

ush 6,540,000

Page 133,

5.7.1

Tanzania

Establishing a Fuelwood Plantation at Ruvu

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 assoclated charcoal production is
also included.

TZ8 11,700,000

Page 137.
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Project No. 1.4.,1

Project title: HYDROCARBON FXPLORATIGN 1IN THE MALAWL RITFT VALLEY -
(MALAWT)

Background

buring 1951 a ship-borne seismic survey was carried out on Lake Malawi
by a team from Duke University of the USA, with assistance from the Geo-
logical Survey of Malawi. Preliminary interpretation of the results in-
dicated that cousiderable thicknesses of lake-bed sediments were present
in two fault-bound basins. Two sedimentary units could be distinguished
from the seismic profiles: an upper unconsolidated unit of muds and
sands about U0 m thick coveriug a much thicker consolidated formation
with faults. Ic is the very rhick sedimentary formations which have a
potential tor gas and oil content in significant quantities.

Following this project, an agreement was negotiated with Shell BV, to
carry out afrborue geophysical survevs over Lake Malawi and the lLower
Shire Valley., The resulrs indicated that sediments up ro 4 Imo thick
exlst in primarily the northiern arcas of the lake.

The next step fn investigaticns should be an exploratory drilling pro-
gramme. As it is very expensive to conduct offshore drilling activities,

it is proposed to do the drilling on land at appropriate locations, fol-
lowed by offshore studies at a later stage.,

b jectives

This project has the foliowing objeetives:

- to gain Infornacion of regional natural resources

= o assist in the long-range goal of diminishing importation of fos-
sil tuels,

Work Description

The project basically involves the following main features:
. Establishment of the lithostratlgraphic sedimentary units, their
thickness, and depth to basement complex. Retrieval of complete

sediment core scctions by deep drilling.

2, Determination o! the cunshore hvdrocarbon potential of the Malawi
Rife Valley using peophvsical and deep drilling method,

3. Evaluatlon of geophysical and decp drilling data to {improve the
presently available geological knowledge of the Malawi Rift Valley,

4, Provision of bacic intormation to commercial concerns wishing to
carry out additional detailed hydrocarbon erploration.

The geophvsical surveys fincluding scismic and gravity surveys) will be
carried out in Chilumba, Nkhata Bay, bwangwa and the Lower Shire areas,
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Implementation

The Donor will solicit international tenders for suitable contractors
and geophysical consultants. The cxecuting 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 I years:

I'hase 1:

[e]
o

Phas

Phase 3:

A consultant geophysicist will be hired to carry our detailed
project analysis including cstimated costs, goeoptiyvsical in-
strumentation, capacity of drilling equipment, contract speci-
flcations, review quotations, and advise on the hiring of a
contractor,

Once a contractor is hired, the consultant geophysicist and
the Departwent of Geological survey (Malaw: Governwent) will
moritor progress of the work,

lvaluation of the work done by the contracter. The consultant
geophysicist will advise on the result of the work of the
contractor,

Cost Estlmate

The project costs are estimated as follows, Costs are indicative and
subject to change.

(Estimated costs US dollars)

Year Total

Category
1985 1986 2 years
(1) Equipment 86,800 31,500 118,300
(11) Personal ecwoluments 168,000 177,800 345,800
(141) Running expenses 154,000 185,500 339,500
(iv) Special expenditure 514,500 196,000 716,500
GRAND TOTAL 923,300 590,800 1,514,100

Notes: (1) Purchase of other equipment and spare parts.

(ii) salaries for project consultants,

(1ii) External travel, internal travel and office sundries,

ete,

(1v) CGround geophysical surveys, deep drilling, data analysis
and interpretation, purchase special equipment as per (1)
above (mobile drilling rig and accessories).

Funding Requircments

All project costs are requested Lo be met by donor funding.
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Project Ne., 2.2,1

Project title: INVESTIGATION INTO POSSTBLE LOW-TEMPERATURE
CARBONISATION (LTC) OF COAL - (BOTSWANA)

anogsis

This project proposes a detailed Investigation Into the varlous Botswana
coals in order to determine whether Low-Temperature Carbonisation (Lre)
is a feasible technology for coal processing in Botswana.

Coal conversion by LTUL is a4 proven method of pruducing combustible gas,
tar and coke (char). The gas can be burned for domestic or industrial
use, the tar can be refined te produce benzol for chemicals or motor
fuels and asphalt lor roads. Anmonia tor tertilisers can be extracted,
and coke can Le used as solid, smekeless fuel,

An LTC plant in botswana mav satisry a signlticant part of the total
demand for rotor fuels (presently imported), and additionally would make
available a solid, smokeless fuel which could substltute for imported
graded coul, Export of coke may be viable. (It should be noted that the
coke so prodeced has a higher caloriric value than raw coal and !'irewood
and thus transport costs per calorific unit are lower.)

Before o tull-scale feasibiiity study can be mounted it is necessary to
undertake specific tests on coal quality, as recommended in the study
"Botswana ULoal Utllization Study: Preliminary Screening ot Options"
undertaken by Coal Pracessing Consultants Ltd, with acsistance I'rom the
European Lommunities,

Background

Botswana currently has one coal mine in productlon (Morupule) which pro-
duces approximately 400,000 vonnes of coal a year. The government of
lotswana and Shell Coal Botswana Pry, Lud. are conducting a tfeasibility
study for a large export coal mine in the Serowe/Palapye area which
would produce b million tonnes of coal a year. A number of other inter-
naticnal cowpauivs are evaluating export possibilities, including Total
Coal botswana, UDF Betswan: iy, Lud., Amax Fxploration (Botswana) Tnc.
and B Coal Ltd.

The Govermmeut of Fotswana, with assistance {rom the Europeun Communi-
ties undertook a study to determine whether exports were necessarily the
only, or iundeed the hest, means ot exploitation or whether the coal
could be used in Betswana, This study was deemed to be particularly Im-
portant given thut the viebility of exporting coal had not been estab-
lished, and indeed appeared scriously questionable ac  Che prevailing
world prices. The study was undertaken by Coal Processing Consultants
Led, (Cre).

The CPC study was concerned with potential large-scale projects whick
could substitute for export of coal. But it also considered the possi-
bility of introducing pyrolysis processes. It was coneluded (Chapter 7)
that the opportunity to create a chemical industry based on such a pre-
eess appeared in principle attractive.
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A computer sinulatfon was underctaken for high-temperature carbonisation
of Morupule ceal, and ft was condluded that (L was doubtiul i1 processes
could be econcmically attractive utilising thuat coal. But the return on
the investment required for the pyrelysis plant depends largely on the
preceeds from the scale of products produced, It is the quality and tvpe
of coal used and the nature of the processing that determine the out put
of products, [t was therefore recommended that data on the main seams
and locativus ot interest for large.scale coal production should be col-
lected and speciallsed taboratory tests carried cut to determine the
sultability of the coals tor conversion processes (Chapter Y). It must
be noted that the various coal scawms in Botswana vary censiderably in
thedlr qualities, and further, rthat low=temperature carbonisation would
have a high r yield than the high-tcmperature process.

Whilst low-temperature carbouisation would not conter che seme magnitude
of benefits to the national ceonowy an o lacge export coal mine, it is o
particular iy interesting opticn because it would, iU reasible, pernit
the substitutfon of locatiy produced produces 1o mmports, particularly
motor fuels and g1 ocded coal,

't ois not koown atochic orape whether the entablichment of o pyvolvsis
plant would be deperdent upon the tihe opening ol coal wine tor export,
or whenever it would be teasible to open a volliors spectiicelly tor the
plant. once the testing is complete the ecenomics of o he project can be
considered in eloser detail and a judgement mad.,

he LTC process wan used extensivelv in burope and the Usa durine the
Fra0s until the eod of World bor P There was a revival ol interest i
the 1950s and 19oabs fn the UK as a consequence ol che olean-air acts. o
the German Lemocratic Republic there i o4 3.5 mitlion toene fvear LTC
plant operacing, aud o wstralia o oU,000 tonne /s edr pilant, both using
Prown coal. she 1TC process Is used in several conntries to monufacture
coke briquets. As o result of the oil crisis in the 18708 considerablo
“esearch was undertaken i this iield but the avatlability later of
cveap oll awd pas on the world market meant that most ot this work was
cucpended, for cexample o 2 omillion tonnes/yeuar plant was planned in
twoal-lubimb i, Zimbabwe, buc then shelved, This plant 5 now under con-
stderation o uin.

e s beliceved that 175G represenrs a teasible technology where coal ot
the cight quality can be procured fnexpensively and where oil product
prices arc high, or supply ol products unreliat le. In Botswana {t wounld
have the additional advantuape ol substitution for tmported graded coal,
further coke produced would bLe o smokeless fuel, thus reducing the pot-
lution impact of any increase in coal utilisation.

kith assistance Troewm the Gerpan Agency for Technical Assistanco (GTA)
the Government or Botowana will shercly nudertake comprehensive market
research which will establish the existing and potential markets for
praded, washed ceal (in both th domestic and industrial sectors). The
coke produced by LTC would be a substitute ifos such coal and the via-
bility of an [7C plant,

It would be inappropriate to undertake market rescarch inte the demand

for the liquid fuels which would be produced since until the testing is
undertaken it s dmpossible to hypothesise on the quantitins of fuels
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which wmay be available. Tt is expected that the output will be ot
greater rhan a signiticant proportion of the quantitice presently
imported,

Technical Description

It is proposed that the investigation into the voal should take part in
two phases:

Phase 1 will be the sctting up of a computerised model and program with
parameter variation on the feasibility of low-temperature carbonisacion
in principle and should determine the minfmum capacity of a eoal conver-
sion plant taking inte account market requirements {existing und future
demand ror svatheric products in comparison to imported oil products)
and availeble coul reserves (quallty and quancity),

Phase 2 will include laboratory and carbonisaticn tests wich crushed row
voal, graded warhed coal and discard,

i, The sampling of a minimum ot 60 tonnes of coal tfrom the Morupule
and Kgaswe coalficld,

To include the shipping of 20 teounes in sealed drams Lo an LIC
pilot plant in Germany.

N Laboratory rests and analystis of 20 tounes,
3. Sovarbonisatiou test at a plant in Germany and lahoratory tests and

dnalyses,

Capital Costs

Total cost is c:timated at bWy 280,000,

Breakdown
'hase 1 BWP 20,000
Phase 2 BWP 260,000
Phase 2 part | BWP 50,000
part 2 BWE 40,000
part. 3 BWP 145,000
Contingency and intlation (107 BWP 25,000

tconomic and Social Analysis

As mnoted abuve, this s not a fearibllity study. The project as de-
seribed simply seeks to establish sufficient data to allow an informal
decizlon to be taken as to whether a lull-seale feasibility study 1is
tustified.
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The cost, DBWP 280,000, {s believed reuasonable in comparison with the
potential benefits which are described below.

Firstly the output of this process is a coke which can casily be burnt
in households using a simple stove. 1t has the advantage ot beilng easy
to ignite and of a cconstarnt quality. Stoves In househclds and furnaces
in industry can be run at their optimum efficiency during their life-
time. These advantages of coke shiould mean that it represents a viable
alternative to the use of firewood. The rate ot fircwood depletion is
increasing (it should be pussible to obtain a specific figure for cthis
rate of depletion after the UK Rural Funergy Study is completed. 1t secms
likely that as wood becomes scarce and the cost increases, either in
money terms or In terms ot hours and energy spent in gathering it, that
coke will be an cconomic alternative to wood, at least in urban arcaws.
Coke is a reactive fuel which can be burnt in power plants.

The second advantage to low-temperature carhonisation is that it pre-
sents a way for Increasing the value of Botswana coal prior to exporting
it. By processing the coal within Botswana more jobs c¢an be created and
1f the higher valve manufactured products are exported then more forelgn
exchange per tonne of exported material can be carned than from a tenne
of unprocessed coal,

It is also worth noting here that the process also produces gas and tar
which can casily be converted to diescel and petrol fuel. An LTC plant
based on coal utilisation in Botswana of 650,000 tonues/year could pro-
duce enough hydrocarbon fuels to replace 20% oi the present consumption
of sucn fuels, thus reducing dependence on imported oil supplies,
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Froject Nu. 2.4.1

Project title: CUOAL EXPLOBATION AND EVALULTION — (MALAWT)

Background

Coal is & small but important source of energy for Malawl, Currently
tetal demand requirements are met by import from Mozambique, Zimbabwe,
South Africa and Zambia. Indigenous sources of supply exist but have nat
been exploited. The Geolagical Survey estimates some 800.9 million ton-
nes of cowxl as bheing the probable potential of indigencus reserves, of
which 540 million tonnes are speculative, 175 million tones are hypo-
thetical, 6.3 million tonnes are inferred, 50 million tonnes are indi-
cated, and 15,6 million tonnes have ~e-n measured.

The coal. . clde presently known in Malawi include Ngana, lufira, Kibwe,
Farovrga Plain, Meakenya, Mwesia, North Rukuru, Nthalire, Hara, Living-
stvnia (t.e, Kazlwiziwi and North Rumphi), &1l in the Lorthern Regicu,
' oLenpwe and Chiromo in the Southern Region. some of these, notably
the Livinvstonia, Ngana, North Rukuru. Nthalire, Lengwe and Chiromo
coaltfelds weve located by the carly Peropean scttlers geologists be-
tween the late last century and carly this century. Some Jrilling was
anderraken at lLivingstonia, Lengwe and Chiromo; while coal from Living-
otonia wa  successfully tested on a lake steawer. Ne detailed explora-
tion work was undertaken on any of the coalficlds until the mid-197Cs
vhen the Chanber of Mines of South Afvica carried out systematic dvill-
ity v the Npane ceoaltield.

AT

Approxinately 3 vears ago, after several years of fieldverk in the
sorthern iwegion, the Geological survey committed itsell to a programme
of exploration and evaluation of ail the known coalilelds of the coun-
S

Al present only two conliiclds, Ngana and Tufira, both in Karonga Dig-
tricr have heen explored in detai! by this department to enable their
evaluatior. A Covernment geologist has just completed reconnaissance
veologica’ napping ot the North Rukuru and Nthalire coaltfields; whiie
driiiing s in progress at Kaziwlriwi near Livingstonia. The project
witl thererfore make available detailed intormation en all the known
coallields except for Ngana and Lufira which have already been investi~
gated. This information is necessary before exploitation of the coal
reseurces can be constderced.

5Liectives
maectives

This project will investigate and assess the economic potential of known
coal occurrences in Malewi. This will assist in the objectlves of in-
creasing knowledge of local resources, and eventually, in increasing
self-sulficiency for Malawi,
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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,

e}
.

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, karly to midway through
the project some ctaff will be trained in various filelds related to
this project, and a consultant will be rctained 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 Ceologist 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.
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(Estimated cost in US dollars)

Category Note 1985/86 1986/87 1987/88 1988/89 1989/¢C 1990/91 1991/92 Total 7 yrs.
(a) Malawi Government
contribution:
Personal emoluments 1 26,845 29,680 33,355 37,310 41,265 42,000 42,070 252,525
Running expenses 2 10,500 10,500 10,500 16,500 10,500 10,500 10, 500 73,500
Special expenditure 3 700 1,050 1,050 1.400 1,400 1,4C0 1,750 8,750
Subtotal 38,045 41,230 44,905 49,210 53,165 53,900 54,320 334,775
(b) Donor contribution:
Buildings 4 - 17,500 - - 21,000 - - 38,500
Other construction 5 700 2,800 4,200 3,500 3,500 2,100 700 17,500
Plant and vehicles 6 21,000 94,850 39,200 £8,900 21,000 26,600 - 231,550
Other equipment 7 35,000 70,000 140,000 105,000 70,000 70,000 35,000 525,000
Personzl emolument S - 196,000 70,000 77,0060 7,000 3,500 3,500 357,000
Running expenses 9 14,000 28,00¢ 23,000 35,000 38,500 25,000 14,000 185,500
Special expenditure 10 14,000 35,000 35,000 35,000 42,000 28,000 14,000 203,000
Subtoctal 84,700 444,150 316,500 344,400 203,000 158,200 67,200 1,618,050
GRAND TCTAL 122,745 485,380 361,305 393,610 256,165 212,100 121,520 1,952,825

- 96 -~
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Notes:

Salaries and wages of project personnel:

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

(b) Part time: Chief Geologist, Assistant Chief Geologlst,
Princlpal Geologlst, 2 x senior Geologist,
cach about 1 mouth every year,

Subsistence allowance and drilling bonus for the drilling teams
(all on fuil time except drivers who recelve only subsistence
allowance).

Miscellanecous office services, e.g. sample preparation, drawing of
maps, typing services, otc.

Constructiou of two stovage facilities fLor machinery and other
equipment at selected sites, one in the Northern Region and another
in the Lower Shire Vallny,

Constructicn of aceess roads for fieldwork.
The !oilowing are requested to be purchased:

4 x Land-Rover Pick-up long wheel base -
one each in the Ist, 2nd, Sth and btth year
X 7-ton lorry, Ind vear
x 4-ton lorry, 3rd year
x 5-ton lorry, 4th year
% drilling machine In 2Znd and 4th year
#owater pump, one ecach in lst, 2nd, 4th and 6th year
< x watev bowser, one wach In 2nd and 3rd year.

12 — o —

Trenching cquipment (pichks, shovels, hoes, crowbars, etc,)

Drill accvessories (e.g. rods, bits), casing, reaming shelis,
wenches, spanners, watcer swivel, etc.) and spares

Water-pump accessories including water pipes
Protective clothing

Camping gear aund surveying equipment, laboratory chemicals and
apparatus.,

2 % undergraduate studies In geology startine 2nd year

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

4 x technician training in drilling, one In 2nd year and the other
in 5th year

2 x technician training In laboratory technlques, one in 2nd year
and the othcr In 3rd year

I x consultancy in coal exzploration procedures for 1 month in 3rd
year

Seminars, workshops and meetings.
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9. Fuel and oills for drills, vehicles, water pumps and maintenance of
vehicles and plant,

10. Supplemcntary coal aualyses abread, drawing office consurables,
printing of reports, etc.

Funding Requirements

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

Project title: DEVELOPMENT OF COA. ANALYSIS LABORATORY ~ (MALAWI)

Background

At present Malawi does not have a coal analysis laboratory and therefore
is forced to export all her samples to South Africa for analysis. With
the present coul exploration and evaluation programme many samples will
need to be analysed and thereforc necessitates the establishment of a
coal analvsis laboratory in Malawi for qulck evaluation.

The Geological Survey is currently conducting a long-term programme
(over 10 years) of detailed evaluation of all the cight main coaltfields
in the Northern and Southern Regions., The work involves detailed mapping
ol cach coalficld, extensive trenching and sampling of coal out.crops and
drilling. Hundreds of samples will be coliected. in fact, evaluation ul
the northern coalfields iy alveady underway and will be extended to the
south in due course. A coal luboratory will be an cssential and integral
part of the coal assessment programme which will enable the analysis ol
samples collected duriny the ficld Investigations in a time!y manner,

lhe alternative means of achleving some of the vutputs and scrvices
would be to use overseas speclalised laboratories to carry out the tests
on coal. The cost of sending udequate samples abroad for analvsis would,
however, be comparable to the cost of purchasing the project equipment
over the same project life. Meanwhile, there would be no development in
the acquisition of appropriate technology,

Ob'ectiygi

With the acquisition of this laboratory, regional capability in resource
evaluation will be enhanced,

L, Detalls of output and services:

(a) bata compiled from tests will complement field exploration
information for the systematic assessment of Malawl's coal
resources,

(b) Services would be offered which unly overseas laboratories
could previously provide at high cost. A well-equipped labora-
tory would al-so facilitate analysis of large numbers of sam-
ples rapidly with minimal f.nancial constraints.

(c) The acquisition of new equipment will add to or replace cobso-
lete equipment which has becomn expensive to maintain high
levels of sensitivity,

(d) Laboratory capacities wouid be increased by the wultidiscipli-

nary approach to analysing using wet chemical, c¢lectronic and
physical methods,
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(e) Tralned technical personnet with modern apparatus and methods
of analysis will provide efficient service to Government,
Investors and the general public.

2. Fxpected contribution of project to present knowledge of mineral
resources evaluation,

(a) Bulk beneficiation studics 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 coalticlds would become relevant to the
exploration stage.

(b) Development and test briquettiig methods of coal will become
available,

(¢) CGovernment would he able to monitor the results of most pri-

vate mineral exploeration projeets by carrying out independent
tests rapidly for a variety of mineral resources.

Work Description

The project basically involves the following main features:

l. 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 capabllities for the beneficiation and elewmental analy-
sis ot coal samples from the sample preparation to classification
stages.

fwplementation

The construction or the laboratory will be carried out by a suitable
contractor under Ministry of Works and Supplies supervision. Donor will
supply all laboratory fixtures end equipment. There will be close colla-
boration between the Donor and the Chief CGeologist 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 dollare)

Category Note 1985/86 1986/87 1987/88 1988/89 1989/90 Total 5 yrs.
(a) Malawi Government

contribution:

Equipment 1 1,400 3,220 4,900 4,900 5,600 19,670

Personal e¢moluments 2 6,207 6,504 6,831 7,158 7,531 34,231

Running expenses 3 1,050 4,550 4,900 5,250 5,250 21,000

Special expenditure 4 700 700 700 700 700 3,500

Subtotal 9,357 14,974 16,981 18,008 19,081 76,401
(b) Funds request

Donor component:

Fixed equipment 5 37,800 - - - - 37,800

(existing lab.)

Fixed equipment 6 54,012 - - - - 54,012

(new coal lab.)

Scientific equipment 7 50,736 - - - - 50,736

Building construction 8 46,200 - - - - 46,200

Training overseas 11,560 - - - - 11,560

Training in Malawi 10 - 9,692 - - - 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:

l.  Acquisition of additional laboratory glassware and replacement of
breakables and worn-out ifems,
2. Five additional posts to be created from first year of the project,

1 Chemist (P0), starting salary USD 2505
l Senior Laboratory Technician (STQ), starting salary USD 3379
3 Laboratory Assistants (14), starting salary USD 471

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

4, Consumables - heavy media liquids and otherv chemicals.

5. Improvements to existing chemical laboratory:
Flame hoods (4) USD 18,200
Modular laboratory benches ush 17,500
Water stlll Lsh 2,100
Total usb 37,800

6. New coal laboratory:

Fume hoods (4) USD 27,300
Laboratory benches (inel. fixtures) usbh 15,400
Vater still Ushb 7,000
Storage cabinets Usb 4,312
Total Ush 54,012

7. Sclentific equipment for:

fample preparacion Ush 1,400
Alr-dried loss Usnp o 3,500
CV o+ proximate + FS1 + sulphur (total) UsSh 16,900
Spectrophotometer UsSh 18,536
Balances (2) ush 3,500
Hiscellaneous Ush 4,900
Total usb 50,736

8. Puilding construction of new building (Including utilities)
9. Training overseas (all coal analysis techniques)

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

Funding Request

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

Project title: COAL MINING DEVELOPMENT TRIAL AT LIVINGSTONIA - (MALAWI)

Background

Coal is a small but vital source of encrgy for Malawl. Carrently total
demand requirements are met by imports., The Geoluglcal Survev estimates
some 800.9 million tonnes ot coai as being the probable potential of
indigenous reserves and 15.6 mill{on tonnes have been indicared which
could be explolted to supply the current and future demand.

The vccurrence of coa! in the Liviugstonis area has been known for many
vears, and some detailed exploration and quantitication is being carried
out here by the Geological Survey in the luss dry scason. This is in
addition to a bulk sample (+ 1000 tonnes) co be mined for trial by the
Coal Users Committee, B

Presently, Malawi impocts about 75,000 tonnes or coal per year at a tigh
toreign exchange cost. to the late 19704 hetore the recession, imports
were about 100,000 tonnes per vear, which {s cousldered to be minimum
potential of the current market tor coal in Malawi.

Lt is recognised that to mect the planned production levels, it wil] be
essential to design g mining method which will optimise exploitation,
along with limiting wining costs and overheads.

ie Government is in the process of forming o Mluing Development Invest-
ment Agency which will be entrusted with the respousibitlity for promot-
ing winerat development in jolnt ventures with interestod prilvate inves=-

tors,

Objgptlvgg

This project wi:i lcad to commercial mining of coal in Malawl, thus fur-
thering the objective of natienal self-sufficiency. The tollcwing com-
ments define the short-tern project objectives:

1. Details ot outputs and services., An opportunity will be provided
for investors to acquire coal wining know-how,

2. Phasing ot project outputs: Mining o! a bulk sample (+ 1000 tonnes)
for test by consuners 's to be carried out by the Coal Users Com=
mittee in the 198. drv season. This is likely to be done by the
Portland Cement Company on hehalt of the assoclation, and in liai-
son with both the veological Survey and bepartment of Mines.

The Duepartment of Mine:' trial mining is essentially aimed at de-

signing the optimun miniug method for short and long-term mining of
coal resources in Malawi,
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3. Expected contribution of project to present knowledye: 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 Nescription

The project basically involves the following main features:

1. To design a coal-mining method which will optimise 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 trfal mining, plans will be formulated for long~term exploita-
tion o) the coal resources to meet the current and future demand.

Implementation

The mining and processing (washing and/or screening, if necessary) will
initially be executed by the Department ot Mines, uader the supervision
of the Chief Mining Engineer,

Cost

The estimated total projuct cost is approximately USD 385,000, and has
been developed as shown below:

Category Total
ush
Buildings 76,000
Other construction 10,500
Fland amd velbide Len 11,000
uther equipment 21,000
rersonal emoluments 24,500
Running expenses 140,000
special expenditure 7,000
Total 385,000

Funding Requirements

Funding for the entire project cest, USD 385,000, 1s desired.
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Project No. 2.8.1

Project title: [INVESTIGATION OF COAL BRTQUETTING - (ZAMBIA)

Background

Maamba Cellieries Limited (MCL) is a wholly-cwned subsidiary of ZIMCO
Led., the largest Zamblan state-owned holding company, involved mainly
in mining and industrial activities.

Coal productiun started at Siankondobo, Southorn Zambla, in late 1970,
Run of mine coal (ROM) {s washed in the processing plant at Stankondobo,
transported by trucks and ropeway to the railway line, and then sized
and railed to customers, The nain customers: belong to the industrial and
mining =ectors: copper smelters, cement plant, terriliser plint, clc.

Maamba Collieries Ltd. has experienced technical problems, particularly
tosevere dack of spare parts which has resulted in decreased product jon
550,000 tony p.a. washed coul produced although the dewipn capacity 1s
1,200,000 tons p.a.) and correspondingly heavy losses,

In order to revamp operations, the World Bank has provided an 1DA credit
which {s lLeing used for financing imports of critical spare parts and a
votprehensive techmico-ceonomic study which will determine the geologi-
tal, technical, financial and managerial requirements to enable MCL to
play its required role in the offect ive substitution of imported fuels.
this studv i presently urderway and is being carvied out by British
Hining Consultants whone fepert s oexpected te oe completed by the lat-
ter hait of Juga,

The prescenc treatment process for Maamba coals result in a loss of about
257 of conrse rejects (06 mm) consisting wainly of mudstone material and
of b~104 of slurries, In orier to improve coal recovery and consequently
the econcric results, o pregramme of studles (s oundervay with the assis—
tance from the federal PRepublic of Germany, Dentsche Gesellschafe fir
Technische Zusatowenarbheig (CTZ). The investipgariovs nelude:

= Sampling of different coal products, ROM. washed, rejects

- Laboratory . :oste for tfiae cool processing, with special cuphasis on
flotation

- laboratory tests tor pPreparing smokeless briquets
- Preparation of a prefeasibility study o1 o briquetting plant using
reprocessed slurries and rejeets.
Justification
A high amount ot cuergy consumed for domestic purposes in Zambia is pro-
vided by wooufu:l and charconl, The projected demand, according to the

report ol the Joint UNDP/World Bank knergy Sector, January 1983, was
estimated as follows:
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Projected Demand for Woodfuel (million mj)

Average growth
rate (%)

Sector 1980 1985 1990 1995 2000 (1980-2000)
Urban 3.8 5.3 6.2 7.2 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 4.0

The excessive use of charcoal will increase the deforestation of wood-
land surrounding the urban centres (Lusaka and the Copperbelt towns);
obviously the ecological effects of charcoal and firewood consumption
will lead to adverse cnvironmental problems if the Increasing demand is
not checked by the introduction of o substitute material into the mar-
ket. Such a substltute product can only be Intreduced snceesstully if it
can be used on the same appliance as those being used for charcoal and
if the mirker price for the substitute is lower than that of charcoal.

The laboratory tests already carried out by the GTe have shewn thar it
is possible to obtain coal briquets that can burn weli, without smoke,
in the same braziers commonl; used with chareoal. These briquets can be
prepared with wached Maamba coals and molasses which is available in
Zambia.

fv is proposed rto take advantage of the encouraging resules of the
German-funded project which was, as already pointed out, targeted to-
wards a better recover, of coal in the processing plant,

The target of the proposed s'udy would he Lo investigate the technical
and economic feasibility of . briquetting plant to be fed with washed
fine coal (acceptable level of sulphur content) in order te provide «
substitute for charcoal, competitive in terms of quality and price. Lt
should be indicated that a charcoal bag (25/30 kg) is presently sold In
Lusaka for 2ZMK 5.00/6.00; the cost of t ton ot washed coal, at Batoka,
about 200 km south of Lusaka was ZML 49,00,

In order to compare coal briquetting with charcoal Lhe tollowing tenta-
tive calculations arce of interest,

Retail price x calorific value = retafl price per MI

Charcoal

i

5/2% » 33 0.00606 ZHK/M.J

Briguc£§
49/1000 % 27

"

0.001815 ZMK/M.

This implies that if the producticr costs and distribution costs of bri-
quets arc lower than 0.004245 ZMK/MJ or 114.6 7MK/ton the project will
be feasible. In addition the reduced deforestation will have to be added
ag positive benefits In an overa'l benefit-cost analysis,
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Project Objectives

1.

The project will assess and indicate the technical pussibility of
producing a smokeless fuel for the substitution of charcoal by a
special treatment of coal produced at Maamba Collieries Ltd. The
possiblie reduction of deforestation 1s a main objective,

Based on the resules ot the study, the technical and economle via-
bility of installing a briquetting plant will be investipated. This
technique may also be utilised in other SADCC countrics.

A market study will be carricd out in order to determine the demand
in Zambia and the neighbouring countries where coal briquets could
compete favourably with charcoal,

Description ol Vork

The following works shall be carried out:

(a)

()
(c)

(d)

Appraisal of the previous investigations, particularly the (12
study. Determination of laboratory tests programne and size of gsam-
ple;

Perform the actual sampling;

Transport coal samples to laboratory as well as biuder agents;
Labotarory tvests:

- Analyses

= Eriquetting tests using various binder agents available in
Zambia (molasses, clay, etc.)

- Degassification tests under different drying and coklng tem-
peratures. Determination of briquet characteristics.

~ Burning testr din braziers and stoves which are or could be
produced in tihie SADCC Region.

Prefeesibil:.ty studles and benefit-cost analyses;
Market study:

Evaluation of potential market for coal briquets in the area, with-
in Zambia as well as in the neighbouring countries, where briquets
could successtully compete with charcoal in terms of quality and
price. An cvaluation 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 ihe Minietry of Mining. The project is expected to last about
15 monthe.

Cost Estinmate Local Foreign
ZMK t'SD

(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

Lacal coordination 3,600

TOTAL 3,600 235,000

Financial Requirement

Zambia may cover the local expenses., Most of th¢ work has however to be
undetaken by an international consultant and thus will have to be
financed in foreign currency.
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Project No. 2.9.!.

Froject title: COAL STOVES FOR USE IN RURAL AKKAS - (ZYMBABWE)

Background

Zimbabwe has an ecstimated 29 billion tons of coal in moure than 26 coal-
fields. Presently only 3.2 nillion tons per year are exploited at lHwagwe
Colliery, the only operating coal mine in Zimbabwe.

The Rural Afforestation Division has identified 27 deforested cowmunal
areas in scven provinces. It has therefore become critical for other
sources of fuei to be introduced to halt the deforestation trends, Also
other SADCC Member States face deforestation problems and have the same
possibllity of applying coal as a substitute for fuelwood. On this basis
the findings of this project will be of regional significance.

Experiments have been carried cut by the Lnergy Departument on coal-burn-
ing stuves, Satisfactory results on combustion efficiency, flue gas dis-
persicn and chimney design and installation have been obtained,

Objectives

The objectives of the proizct are to assess the acceptability of the
stoves by users and to gain experlence concerning installation and use
by low-income households. The project also aims at reducing deforesta-
tion in the selected arecas as well as gaining experience oun this which
may have ‘uture impact for the Region,

Description
The project comprises the following artivities:

- Imstallation of 400 coal-burning stoves 1in rural areas. As en-
plained in the previous section the design of the stoves has been
finalised. As can be seen from the attached drawing the construc-
tion 1is based on low-cost technology (ZWD 40 per unit), and on this
besis the ¢ost advantage over the commercial cast-iron stoves is
very high. The selection of areas for denloyment of the stoves will
be buased on safe supply of coal and deforestatlon problems,

= Training of local artisan In the installatlon and repair of the
stoves.

— Training of users in operating the stoves to ensure that efficiency
and safety are maintained.

- Distribute the coal Lo the users at various collection points in
close collaboratien with Hwagwe Colliery. (The first few loads of

coal will be provided by Hwagwe Collicvry free of charge.)

- Assess the acceptabilicty of the stove by users and encourage diffu-
8' ' 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 Deparctment will act as executing agency on behalf of the Gov-
ernment and in close collaboration with liwagwe Colliery.

Phase | of the project, comprising location and installation of the
stoves, will he 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,
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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) 10.0
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 (1) + (i1) 198.0
Price escalation (10%) 20,0

218.0
Phyeical contingencies (20%) 42,0
TOTAL 260.0
Equivalent i{n 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 cthe first year 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 requivements 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 Ho. 3.0.3

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

Background

As a group the n.ne SADCC Member States have an aggregate installed
generating capacity nof approximately 4400 MW, The lnstallations comprise
hydroelectric power plants (3300 MW), coal-fired power plants and
(600 MW) and others, nainly diesel generators (600 MW),

These installations represent investments of several billions of UsSDh, As
the major portion of the spare parts tor the mechanical equipment of
these power plants presently is purchased abroad, the corresponding for-
elgn exchange expenses cause heavy burdens on the national budgets. In
some cases lack of spare parts leads to production losscs and inadequate
reliability of supply of electric power,

'n splte of problems concerning the relatively advanced teclinology in
question, different manufacturers of the installations fn various power
plants and countries, etc., the problems ol maintenance and availabllity
of spare parts ought to be examined., This is because even minor improve-
ments may result in considerable foreign exchange savings and improved
reliability of power supply in the Regiou.

Objectlves

In view of thuse factors a study with the followiug objectives s anti-
vipated:

= to ansess dn each SADCC Member State the annual foreign exchange
expenses caused by purchase of spare parts and foreign expertise
for malntenance of mechanical equipment it hydreelectric and
thermal powe: plants;

— to proposc adequate measurcs which wil! ameliorate the s{tuation;

= to evaluate the technical feasitility and financial viabilicy of

above-propc: od measures.

Work Description

The project should be worked out in detail s0 as to meet the above-men—
tioned objectives, according to the following Terws of Reference.

i. Survey of Present Situstion

The study should be limited to power plants (hydroelectric, coal~
flred cor diesel/garoil=bascd) operated by public utllity companies.
Private generating unfis and power stations with installed capaci-
ties beiow | MW shall bhe excluded, Bearing these limitations in
mind the foltowing shall be performed ror vach SADCC Member State
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and broken down In accordance with typr 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 the poasiblilities 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-mentioned 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 sepurate country and between
countries;

. Increased utilisation of existing domestic industries;

. luvestments and improvements of facilities at power
plants or domestic industries;

. Manpower developments;

. LEstablish new industry(ies) /workshop(s) and propose their
desired location;

. The do-nothing option shall also be considered.

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

=~ Deterwine the benefits of proposed measures.

~ FEconomic evaluation of proposed measures.

Implementation

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

A team of consultants comprising two mechanical englneers (one turbine
expert and one industrial engineer) shall visit all SADCC Mem' ¢ States.
A perlod of approximately 3 months 1s envisaged for this field work.
Thereafter another period ut 3 months 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 umount, JSD 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 systems in Angola - known as
the Northern, Central and Southern systems. They are not connected with
each other. In addition, an Fastern net is anticipated.

Total energy produced from all sources of clectrical generation is esti-
mated at 714.3 GWh for 1481,

There 1is presently no conunection with the Namibian power system. How-
ever, due to the possibility of joint hydropower project development on
the Cunene River, the possibility of a conuection between the Angolan
and Namibian power svstems may also be of interest.

objenrive

The objective of the project is to determine the cconomic, financial and
technical feasibility of an interconnection between the three exlsting
electrical systems 1in Angola, named Northern or Kwanza, Central or
Catumbela and Southern or Kunene, The studies shall be carried out in
such a manner that, if the project Is feasible, they may be used as a
base to guarantee the flnancing of the works and equipment by interna-
tional financing agencies.

In addition, the possibility of a future connection to the Namibian sys-~
tem should be reviewed,

Work Description

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

Plidse L - Prefeasibility Studies
Phase T1 - Feasibility Studies
Phase T1T - Design and Production of Tender Documents

In Phase 1, rhe following aspects will be evaluated:

~ existing load flows

- existing electrical production

- existing transmission facilities

= consumptlon and prodiction forecast

- projected increases in generation and tiansmission capacity

= Teview previous studies by consultants frouw EDP (Portugal),
BME (Belglum) and Energoprouject (Yugoslavia).
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Phase II will be a feasibility level study, which will evaluate the fol-
lowing:

~ operationual] problems and system stability

- energy flows

-~ optimisation of interconnection capacity

- cost estimate

- economic analysis

- financial analysis.
I1f the conclusion of Phase II is positive, the project will proceed to
Phase 111, 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 be carried out by consultants, under the direction of
Empresa Naciowal 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,

The anticipated schedule is as follows:

Phase | 3 months
Phase [} 8 months
Phase 111 8 months

Cost Estimate

The cost estimate is as follows:

Phase 1 ush 50,000
Phase L1 Uush 150,000
Phase 111 usb 250,000

Funding

Funding is requested for the entire project cost.
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Project No, 2 1.3

Project title: CONSULTANCY SERVICES FOR THE COMPLETION OF THE GOVE
HYDROELECTRIC DEVELOPMENT

Background

The generation and transmission of power in Angola basically comprises
three scparate systems, the Northern, the Central and the Southern sys-
tem, The 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 1s not yet interconnccted. 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 stations . M
lydro Thermal

f.omaum 2 % 10 -

1 x 15

(2 x 15)%
Biopio 4 . 3.0 1 x 23

(2. 1.5)* 2 x k.5
Huambo (3 x 15)% 1 x 10
Kunje** 3 % 0.67 -

* Planned power stations
#%  Bie sub-svstem.

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 Refinery operations and against the Lomaum Power Plant which suc~
ceeded in stupping the latter's operation in 1982, Resumption of Lomaum
operation requirces an estimated USD 20 million over a 3-year period, and
as the power plant is located far from the main administrative and mili-
tary centre some delay i+ expected before reconstruction begins,

The single gas turbine at Huambo Thermal Power Plant bas also not heen
running regularly due to logistical difficulties in the fuel carried by
air or rail. Airborne transport of diesel fucl has therefore been inten-
sively used due to iunterruptions in surtace transport. Under such condi-
tions running expenses are very high in spite of the fact that Angola is
an oil-producing country.
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The main consumptlon centres fun the area covered by the Central
and the Bie sub-system arg Benguela, Huawbo and Bie., The service area is
approximately 150,000 kn” with the population of about 2.8 million in
1984, The energy consumption of the Central system was 193.5 GWh in 1974
with a peak load of about 26 MW. The consumption declined considerably
in 1975 and 1976, but has since then increased and reached 140 CWh in
1y8l1.

There 1s a pressing need to ecusure a stable and reliable power supply to
the city of Huambo. This city has scientitic institutions essentini co
the scouthern region. The Angola Veterinary Kescarch Institute (1iVA) at
Huambo, in addition to demestic scientific responsibilicvies wundertaken
by dts laboratories, aleo produces animal vaccines exporced to other
S3ADCC member countries. The 1IVA Lo also expected to handle the "African
Swine Fever Regional Stade',

The Angolan Agronemy Research institute, also locateu in Huambo, has
been successtully enpaged in scientific work on industrial developmen.
of forestry products and in necd fmprovement .,

Huambo has aiso the larpest and best equipped SADCC workshops for ratl-
fulpt

way cquipment., Transport secter projects such as lobicto Port and Ben-

ceela Railway have alrendy been approved as SAWC arojects and Lt is

£ ; PE : ]

cbvious thit & more reliable supply ot electric power will tacilitate

their implencntation,

he Gove Pas s docated vhere the Cunhangama, Coene and Frembo Kivers
meet, abour #9 kmoscutn o Huambo. 't owas built for tlow-regulating pur-
peses, to mect downstrvean requirements. The dam is easily accessible
with o paved road, o paved landing strip and railway branch Jine reach-
ing 30 km north ot the dam at the tcwn of Kuima.

The main characteristics of the dam are:

Maximum height SHom
Length Il m ;
Feservolr capacity 874 w107 o

The downstream wiater requirements ares:
~ To supply 6 m'/s ot water to Namibia via the caluegue pumping sta-
rion on the Ciene River

= To provide, together wich the Calueque Dam a regular fiow to the
4w MO Mw Rugcana Hedropower Plant in Nomibia,

The consulting firm Hidroelectrica Fortugness carried in 1969 out 4 pre--
liminary study regarding the possibilities of hydrovlectricity produc—
tion from thne dam in which an aunual energy producticn of 115 GWh with

installed capacity of 4 1) M was indicated.

Currently the dan faces cperationa! prodioa ard some repair works are
envilsaged, These works have been awan do!f o the Angolan company Geotec-
uica. They are suppored to srart beiore thae end of 1984 and will not
live influence on the possihic corstruction works o1 . Ywdroelectric
power 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, lluambo and BRie
Provinces,

Work Description

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

Phase 1
- Review existing relevant studies (Cove hydroelectric installations,
power transmission studies for Gove-Huambo, Huambo-Kuito, etc.).

-~ Make an Inventory of all generatiou and transmission facliities in
the area (Benguela. Huambo and Bie Provinces).

~ Develop demand forecasts for the arca.
-~ Assess the hydroelectric potential for the Cove Dam.

- Develop preliminary eugineering for the required Gove Dam construc-
tion and Installattoas as well as required transmission facllities.

- Develop preliminary cugineering for upgradlng of existing facili-
ties.

- Work out cost estimates (foreign cxchange and local currency
costs), implementation schedules and financing vequirements for the
different technical solutiouns.

- Assess the technical feesibility and financial viability of the
different options.

- Make recommendations.

Phase I1

Assuming that Phase T of the study recommends installations for hydro-
electric production at Gove Dam and required power transmission facili~
ties Gove~Huambo ‘Cuima and Huambo-Kuito, an outline work description of
Phase 1T will te as lollows:

— Detailed engincering for above-mentioned components

- Tender documents

- Tender evaluation

- Contract negotiations

- Works supervision.

]mElemengﬁfion

The consultancy servlices wili be carried out under the dlrection of
Empresa Nacional de Electricidade. Phase I 1is expected to take approxi-
mately 6 months and Phase 11 approximately 2 years.
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Cost Estimate

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

Phase I Ush 200,000
Phase I1 ush 1,800,000
Total

usp 2,000,000

Funding Requirements

Funding is desired for the entire praject cost.
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Project No. 3.2.3

Project title: CONNECTION OF SEROWE, PALAPYE AND MAHALAPYL T0 THE
NATIONAL GRID - (BOTSWANA)

Background

A Rural Power Supplivs Preject, comprising Ib rural centres, was ini-
tiated in 1973 as part of the Covernment's rural development strategy,
Four of these centres were supplied by establishing isolated diesel-
generating stations and the rewainine ones by expansions of the pover
transmission nctwork Gaborone and Francistown areas, respectively (sece
network configuration un next page).

The project was successtully implemented by BIC, acting .a¢ executing
agency for the Government. [t is obvious thar the costs of supplying
these rural centres are considerably higher than the costs o supply in
urban centres. From the point ol view of the need to discourage wipan
drift the Government subsidiscs BPC wich approximately BRP 700,000 per
annuim  to enable a proper operatiou ol ("= scheme without Increasing
tariffs fu rural arcas above those of urbau levels. At present the maior
part of the abuve-mentioned subsidy is allocared to the tour lsolared
power stations,

A huge preject, The Morupule lower Project, is currently being irp.e-
mented by Botswana Power Corporation (BPC). This project, which s
{lnanced by the World Bauk, the African Development Bank and other
international lending institutions, comprisces the construction ot o new
coal-tired power plant of approximatelty 90 MW, located oun the Morupules
coalfield. and the construction of a 220 kV transmission lire which will
connect the BPC's Southern and Northern Divisions and thereby establiish
an overall national interconnected grid. The project is propressing
satisfactovily and is scheduled for completion in May 1686, The traus-
mission line component wili, however, be substuntially completed in 1984
and power from Selebi-Phikwe will then be available at Morupule.

Obiectiveq

The short-term objectives of the project are to interconncct three rmal
ceuntres, Serowe, Palapve and Mahalapye, to the national prld and thereby
reduce the production costs of electricity and ofl imperts (presently
From the Republic or tonth Atrvica) and to ensure the stability ar ' qual-
ity of power supply,

The long-term objectives are to cxpand the possible future regional grid

botswana~-Zimbabve, the intercennection of which s subject to an onguing
SADCC study,
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Descrigtion

This description is based on preliminary engincering performed by BIC
and way 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 overheud trensmission
Iine frum Morupule power station to Palapye,

Appruximately 50 km route length ot 33 kV o ~head transmission
line from Morupule power station to Serowe.

Approximately 80 km route length of 33 kV overhead transmission
line from Morurule power station to Mahalapye.,

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

Substatioqg

One 33/1! kV substaticn at Palapve.

Gne 33/11 kV substation at Serowe.

One 33/11 KV substation at Mahalapye,

Tue scope of work for the substations will include civil works,
Installuation of clicuit-breakers, switchgears, transformoers, ancil-
lary cquipment and cabling,.

The substations will feed existing 1] kV reticulations In each
rural centre. No substation of 220/33 kV is requlred as 33 kV will

be available at Morupule power plant.

Consultancy Scrvices

Outline Terus ot References for the consultancy services are as
followse:

- Review of preliminarv engincering performed by BPC teo finalise
the transmission system contiguratlon and ensure the technical
teasibility of the scheme.

= Ground survey aud profiling of the transmission lines.

- Engineering and design of the substations.

- Work out tender documents for components and assist with
tender cvaluation and contracting,

-~ oSupervision of transmission line and substation construction
works,
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- Assess  the possibilities  of applving labour-~intensive
technology and thereby enable high local participation and
transfer of technology, this in close collaburation with BPC,

Implementation

A tentative implementation period of & months 1is envisagad from the
time that f'nancing has »een secured. BPC will act as executing agency
on behalf of the CGoveruament. The proiect should be undertaken on a
turnkey basis by using consultants/contractors as indicated in the
previous section.

Cust Ustimate

A tentative cost estimate Is indicated here below. As mentioned in
previous sections some further engincering is nceded to determine the
transmission system coniiguration, conductor cross-section, etc. For
these cost estimates a unit price of LWP 13,000 per km lhas been
anticipated.

I, Transmission Lines BWP x lO'3
Morupule-Palapye (10 km) 130
Morupule-Serowe (50 km) 650
Merupule~Mahalapye (80 km) 1,040
Subtotal Trzrsmission lines 1,820

II. Substations
Substation Palapye (33711 kv) 90
Substation Serowe (33711 kv) 90
Substation Mahalapye (33/11 kV) 90
Subtotal Substations 270
I1I, Consultancy bservices
Engineering and supervislon 200
Subtotal Consultancy services 200
Total 1T + 11 + 11f 2,290
Price escalarion (10%) 230
2,520
Physical contingencies (15%) 380
TOTAL 2,900
Equivalent in UShH 2,150,000
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Approximately 20~30% of these costs will bhe in local currency depending
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 HYDROPOWER FACILITLES AT
MANTSONYANF, AN SEMONKONG - (LESOTHO)

Background

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

A reconnaissance and feasibility study has identified two rmall hydro-
power project sites for 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 conmplement dicsel genera-
tion in a town unot currently served by the wain grid,

The country is making the tirst attempt to break the 100% dependence on
imported power,

The Semonkong Hydropower Project will consist of a single 180 kW turbine
«nd generator, with a potential future installatfon of an identical sce-
ond turbine and generato: in the powerhouse. The civil works consist of
4 concrete dam approximately 60 m long and 2.5 m high, a buried penstock
420 m long, an above-ground pewerhouse, and a short tailrace channel,

The Mantsonyane Hydropower Project will consist of a single 2 MW turbine
and generator. The rockfill dam will be {6 m high with either a concrete
upstream lining or an asphaltic core. The power waterway, will consist of
690 m of unlined tunnel, with a cross-scction of 9 m , leading to a
powerhouse located at the lower entrance of the tunnel.

(hjectives

The construction of thesc projects will assist in lessening the depen-
dence of Lesorho on RSA for both electric cuergy and diesel fuel.

Work Description

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

The entire process is expected to take approximately 2 to 3 years.

lmplementation

This project will be superviced by the Ministry for Water, Energy and
Mining 1in cooperation w.th the lesotho Electricity Board. Consultants
will carry out design and construction supervision and the construction
will be pevformed by contractor.
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Cost

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

levels:

Mantsonyane USH 5.6 million
Semonkong USD 1.8 million

Additional aspects of the project, pertalning to distribution

community electrical services, will also entail additional costs,
this must be discussed with the funding agencies.

Funding

and
and

Funding 1s desired for the entire project cost. Donor has been identi-

fied.
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Project No. 3.3.2

Project title: 33 kV SUBTRANSMISSION NETWORK DEVELOPMENT - (LESOTHO)

Background

Electricity supplies to Lesotho were restricted to 27 MU prior to Febru-
ary 1984, as this was the limiting capacity of two inadequate and inse-
cure 11 kV circuits which connected Lesotho to the ESCOM network. A
first phasc transformer programme operatlug at B8 kV has since made it
possible to supply a firm 40 MVA demand. A new subtrausmission network
comprising four 33 kV radial circuits has also relnforced, improved and
sceured the clectricity supplies. Continued expansion o the transmls-—
sion network is scheduled tor 1987,

't is common practice to consider electricity as one of the infrastruc—
tural requirements in reral areas. The developnent ot basic rural net-
vorks requives high-tension extensions ac 3% kV ro be planned, designed
and constructed in an crderly fashion to the locations designated as
priority areas,

A 2nd phase 33 kV extension nrogramme is essential to uprate the main
high-tension rural networks during the next 2 vears and weuld be a sig-
nificant move rowards the development of 11 kV basic rural uetworks in a
Jrd phase rural electrificacion programme tor commencement in 1986,

Vith this approach it will be possible to extend the 11 kV distrlbution
networks into the villages and thus reduce the average counection con-
tribution per consumer to low-voltage extension und service connection
Costy.

Objectives

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, kerosene, and wood used for heat-
ing, cooking and lighting purpnses. As wood is currently in very short
supply in les: .y, this will be a very importaut benefit.

work Description

The following lines and transformer stations will be constructed:

~ Construction oi 30 km of 33 kV llune, Sebaboleng to Tevateyaneng/
St. Apnes

= Construction of 2 MVA 33/11 kV station at Tevateyaneng/St. Agnes

= Construction of 20 kn ot 33 kY linc, Ploneer Road to Mazenod

= Construction of 5 MVA 33/11 kV station at Mazenod

- Construction of 10 MVA 33/1) KV siation ac bots'abalo

= Constvruction of 2 MVA 73/11 KV station at  Roma (University of
Lesotho)

= Construction of 25 km of 3% km line, Roma to Molimo Nthuse

= Construction of 30 lm ¢if 33 kV line, Marzenod to Morija
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-~ Construction of 30 km of 33 kV line, Morija to Mafcteng

-~ Construction of 50 km of 33 kV line, Mafeteng to Mohale's Hoek

- Construction of 10 MVA 33/11 kV station at Sebaboleng

- Construction of 2 x 2 MVA 33/11 kV station at Mohale's Hoek

- Additional 10 MVA 33/1l kV transformer and completion of station at
Ploneer Road

- Establishment of a Regioual Control Centre at the LEC Headquarters.

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

Tender documents have been written.

Implemencation

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

Cost

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

Fundins

Funding is desired for as much of the project cost as possible,
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Project No. 3.4,!

Project title: MALAWI-MOZAMBIQUE ELECTRICLTY SUPPLY IN THFE EASTERN
AND WESTERN BORDER REGIONS - (MALAWL)

Background

Malawl is currently Involved, with financlal assistance [rom the African
Development Bank, on a rural electrification project. Among the 12 cen-
tres to be electrified is Nawwera Township In the Southern Region where
supply was made available in April 1984. Namwera Is on the eastern bor-
der with Mozambique and is about 12 km from the border. Mandimba, a town
in Morambique, is only 6 km from the border and has an estimated load
potential of 400 kW,

On the western border power supplics are available at Nkula Hydropower
Station, 55 km cast of Mwanza. Mwanza is a Malawi border town which is
only 6 km from the Mozambique border. A proposal to supply Mwanza at
33 kV has top priority when funds are available. Zobhue, a Mozambican
border town with an estimated load of 300 kW is only | km from the
border and 7 km from Mwanra. Further nerth on the same western border,
power supplies exist at Dedza, o Malaw! border centre 5 Fm from rhe bor-
der and about 40 km north o1 Vila Ulongwe (Vila Coutinho) in Mozambique,
Vila Ulorgwe has an estimated load of 1500 kW and can be supplied at
33 kv.

Each of the towns in Hozombique to be supplied from the Malawi grid
under  this project has signiticant potential lor electriclty demand
growth due either to projects within the local service area or to admin-
istrative functions.

Mandimba is che focation o1 wajor cotton-producing area with plans tor
400,000 ha of cotton ultimately to be cultivated in the Region. Cotton
processing and ginning will therefore create a demand in addiction to
secondary sources of electricity demand growth,

Zobue  is an lwportant bovder crossing  point between MHozambique and
dalawi. As wraftic (ucressces acr ss the border, both administrative and
servize functions will reguive increasting anoants of electrie energy.,

Vila Ulongwe s the lecaion or g seed-potato production facility, and
has a power demand avoocioted witch refrigeration and other processes of
the facilicy.

ALl of these towns are presently supplied with diescl gencravion, as
they are not connccted to any grid. Both generation and discribution in

the towns are in poor condition and require improvement:.,

this scheme would be similar to one in which tie Mozambique border town
of Milange is presently supplied from the Majawl Grid,
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Objectives

The objectives of the project are:

- Savings on forcign exchange for Mozambique with the replacement of
diesel generation by relatively less expensive hydropower genera-
tion in Malawi.

- The development ol energy cooperation between two SADCC Member

States on a modest and realisable scale with a relatively swull
investment.

Work Description

It is proposed to extend 33 kV lines (1) from Namweras in Malawi tu
Mandimba 1in Mozambique; (1i) from Nkula Falls through Mwanza in Malawi
to JJobue in Mozambique; (iii) from Dedsg in Malawi to Vila Ulongwe in
Mozambique,

The supplies will be bulk metered tor casy administration., Design,
fmplementation and supervislion will be done by personnel of both coun-
tries, with Malawi expected to tarry out the major portivi. o1 the woik.

The network in Hozambique Territory tor all three schemes in this propo-
sal 18 for 33 kV overhead lines to the villages, Tn addition, the proj-
ect budget Includes funds for the iuspection and renovation of the low-
tension distribucion systems of Mandimba, Zobue and Vila Ulengwe.

[wplementation

A gencral agreement has already been developed between Malawi and Mozam-
bique regarding this project, end as soon as tunds are made avallable, a
speciiic and detalled agreement will be made,

Generally, the construction, maintenance and power supply of the system
wili be undertaken by Malavi for payment o hard currency by Hozambique.
This arrangemeut wii! be somewhat similar to an existlog arrangement
regarding pover supply for che town of Milanpe,

The plauning, disign and construction can b done by the respective

national utilitics, according to the work programme shown in the accom-
panying ligure 1. a perlod of less than 2 vear:,
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Cost Estimagg

The project <onst estimate is as follows:

Comgonent

Mandimba (East Muzambique) duration 1. weeks

Within Malawi Territorv (Namwera to Chiponde)

/.30 ki 33 kV overhead line
Switchgear

fotal

Within Mozambique ferrvitory (Chiponde to
Mandimba)

6.0 km distribucion line
5.9 km 33 kV overhead line
Pole-mounted metering unit
Total

Works total

Physical contingencies (5%)

PROJECT TOTAL

Zobue (West Mozambiyue) duration 30 weaks

Within Malawi Territory (Nkula to Mwanza)

S54.6 km 33 LV overhead line
Switchgear

fotal

Withfn Mozambique Territory (Mwanza to Zobue)
J km dictribucion line

6.7 km 33 kV overhead line

Metering unit

Tatal

Works t.ital

Physical contingencies (5%)

PROJECT TOTAL
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Total

88,200

Y1,200

65,000
70,800
9,500
145,300

236,500
11,825

248,425

655,200
22000

664,200

3.,000
80,400
2,500

121,900

786 .160

825,405
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UsD

Component Total
3. Vila Ulongwe (Vila Coutinho) duration 30 weeks

Within Malawl Territory (Pedza switchyard to

border)

5 km 33 kV overhezd line 60,000

Switchgear 9,000

Metering unit 9,500

Total 78,5C0

Within Mozambique Territory (border to Ulongwe)

7 km distribntion line 75,000

39 kin 33 kV overhead line 468,00Q

Total 543,000

Works total 621,500

Physical contingencies (5%) _31,075

PROJECT TOTAL 652,575

Summary of Costs

Supplics to Mandimba 248,325

Supplies to Zobue 825,405

supplies to Ulongwe 652,575

TOTAL 1,726,305

Funding Requirement

The fuunding requirement for this project is equal to tbz capital cost,
USD 1,726,305, In addition, approximately USD 500,000 is requested to
finance the purchase of energy by Mozambique from Malawi for 3 years
tollowing project completion. Thus, the total fundiug request is
Hsbh 2,226,305,
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Project No. 3.4.2

Project title: KARONCA SMALL HYDROPOWER PLANT - (MALAWI)

Background

Karonga Town lies in the north of Malawi :nd has an urban population of
approximately 8G00. at present, the town is served by a system consist-
ing of twe 120 kW diesel generators, 18 km of distribution lines and
19 km of wmedium voltage transmission line. Power 15 delivered to 241
customars,

The cexisting system produces energy at very high costs, as all diesel
fuel must be imported to Malawi from external sources, and thereafter
transported to Karonga over long distances. RKaronga is so iselated that
it is not anticipated tu he counnected tu the netional grid in the near
future,

In 1981 a UNDP report "Fvaluation of Small lydropower Sites in Malawi -
TCD/INT-80-R47/5" indicated that o promising site tor small hydropower
devel-pment lies near Karonga. The reconnaissance level report revegled
that, by using the net head of 75 m and a design discharge of 0.8 m'/s,
of the location on the North Rukuru iver and the Sere Rlver, it should
be possible to obtain an annual energy  production ¢f approximately
2.6 GWh with the installation of a 500 YW penerating facility and sn
average load factor of 60%.

Objectives
The objectives of this project are:

= to reduce the gquantity of diesel tuel imported to Malawi

= to increase the supply of electric energy, aviilable to Kavonga
Town

- to reduce the iuternal Malawl transport of fuel over long distances

= to increase local self-sufficiency.

Worlk Description

The project will e carried out in two stages.,

The first stage will consist of a team of consultants who will travel to
the site to undertake the Final feasibility evaluation and at the same
tive, perform the necessary field work for design. Taplementation will
take place as the second phase.

The project thus consists of the study, deslgn and construction of small

hydropower facility and the asso.iated 37 km of transmissicn and distri-
bution line,

ik5r/3130/111



- 98 -

Tmplementation

It is envisaged that the study and design of the Karonga Small Hydro~
power Project will be carried out by a consultant. The civil works would
be carried out by a contractor and the mechenical/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 studies will cost approximately USD 200,000, and the

second stage is anticipated to cost about USD 2,300,000, with a total
cost of USD 2.5 milliion.

Funding requirements

Funding is sought for the entire cost of USD 2.5 million.
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Project No., 2.,5.3

Project title: CORUMANA HYDROPOWFR PROJECT - (MOZANBIQUE)

Background

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

The southern part of Mozambique, including its capital Maputo, is at
present highly dependent on imports from ESCCM in South Africa for its
power supply. Tn accordance with an agrecuent to supply power from
Cahora Bassa 1 to South Africa, Mozambique wiil recedve 78 MM ot o very
low price. Until recently, however, little or po power frem Cahora Bassa
bus been available to Mozambique, as the supply tu the Apollo substation
in South Africa has bhecn unreliable. This me s that approximately 9uy
of the encrgy consumed in the Maputo arca has been supplied by ESCOM at
a price higher than that which would have been paid tor Cuhora Bassa
power,

Maputo's thermal power stuticn is kept in rererve in the event of power
outage which occurs with relartvely high frequency. The installed capac—
ity is 57 MW coal-fired and 46 ¥ pas-fired.

The annua! system consumption is 360 GWh and the load is 66 MW. Accord-
ing to moderate forecasts made by EDM the consumption in southern Mozam-
bique Is estimated at 450 GWh in 1985 and 600 CWh in 1990, This corres-
ponds to an annual growth rate ol approximately o7,

The Corumana Power Plant on the Sabie River has heen proposed as a
source ol electric power and energy to the South Fnerpgy System of Mozam-
bique. its distance from Maputo Is some 140 km by road. An certhfill dam
is presently under censtructlon at the Corumana site. The main use of
the dam will be for irrigation purposes of the arvable land around the
lower reaches of the Sabie and Incomati Rivers.

The Sabie River is a tvibutary of the Incomiti Kiver. Both 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 Hused on 3l years
of recoerds at the border has been estimated. at 634 Mm™, the individual
years ranging between a uwinimum of 80 MmT  du 1943 wd, maximum  of
1700 Mm™ in 1976, The catchment area at che site is 6310 km*™ .

The June 1984 Feasibfliry Study concludes that o power plant with a
rated capacity of 14,5 MW ic a feasible addition to the dam projuect, The
powerhouse will be located above ground «t the toe of the dam, between
the bottom outlet structure ana the spillway. The gencrating units
comprise twe haplan turbines of 7.25 MW each at 36 m rated head (8.1 MW
at HWL) . The generators are cach rated ar 9 MUA.L

the sclectlon of the recommended hydropower plant is based on a compari-
sen of alternative sizes of installations ranging from 3.6 MW to 17 MW,
The least unit energy cost alternative is rchicved with an 1nstalled

-

capacity of 4.5 MW requiring an investment of USD 5.9 milliion. The power
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station capacity was increased until the incremental cost of generating
one more kWh equalled the cost of generatlon with gas, giving an instal-
led capacity of 14.5 MW and requiring an investment of USD 10,8 milllon,
An additional advantage of choosing a higher installation than 4.5 MW 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 infiuence on
reservolr water level.

The unit energy cost of the Corumana project at 12% discount rate 1is
US¢ 4.15/kWh and is signtficantly lower than either of ahove thermal
alternatives. If the Corumana project's output was reduced to firm
energy alone, the cost per kWh would be higher than US¢ 5.6/kWh.

The Corumana project may be said Lo bc justified from an ecounomic
aspect. lurthermore, assuming the electricity geunerated at the Corumana
plant is scld at a tarif!f higher than the . urrent high-tension tariff of
US¢ 2.94/kWh (MZM 1.67/kWh) as average tarlff, the return on capital is
adequate (1%) and siguificantly higher than the prevailing rates of
interest in Mozambique. The payback period has been estimated at 6 to
7 years. It Is very important to note that tunds are already available
for elvctrical 1intercomnection between Corur<ua and the 110 kV sonthern
networks.

Objectives

With this project, Mozambique will moterially reduce its dependence on
RSA for electricity supplv in the southern part of the country. In addi-
tion, the domestic reserve generation capacity will improve the system
Security.

Werk Description

This project consists of the construction of an above-ground powerhouse
at the toe of Corumana Dam, and the production and installation of the
associated eicctromechanical generation equipnent, consisting of two
similar units of 7.25 MW Kaplan turbine linked to a gencrator of Y MVA
capacity. The facility will be integrated with a dam currently under
construction as part of an irrigation projeect.

Feasibilivy study and design of the power station have already taken

place, and tinal design and production of tender doruments are currently
underway.
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Cost Estimate

The total cost of the hydropower project is estimated

lion and is categorised as follows:

Costs (end 1983 price level)

Civil works

Electromechanical works

Total

Foreign currency component

Funding Requirements

ush

[SSIN

Usph
ush

.44
7.51

10.95
9.39

at USD 10.95 mil-

million
million
million

million

Funding is desired for the complete project costs of USD 10,95 million.
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Project No. 3.5.4

Project ticle: 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 plant at Kariba
on the Zambian border. Tvo lines rur from Harare to Mutare carrylng the
existing supply. In the near future, Increasing clecrricity demand in
the east of Zimbabwe may create a shortfall in the supply from the
existing two Lines. This raiscs the prospect of a considerable expendi-~
ture if the country has to resolve the problem solely by increasing the
capaclity of existing trausmission lines from Kariba.

The advantages of havine interconnected electric power systems are read-
11y apparent, Compared with cmaller isolated systems they are more reli-
able and ecounomlcal, preventing the wasteful spare capacity frequently
assoclated with single national systems. The spinning reserve in the two
linked countries can also be substantially reduced. In addition, the
distribution ot generatien can be improved.

In the Hanica Province of Mozambique there is a hydroclectric scheme
with hase-louad and peak-load stations at Chicamba and Mavuzi. There has
long bteen in cxistence a 110 kV line connecting Chicamba to Mutare in
cimbabwe with a capucity of 40 MY and for a period in 1980 power was
reccived from the Zimbabwe network without any technical problems aris-
ing. The precedent for cooperation between the two countries' networks
therefore exists.

By taking the occesaary steps to dinterconncet the Mozambique and Zim-
babwe networks considerabic advantages can accrue to the two countries.
In addition ro these previously mentioned it is apparent that by using
Mozanbique's spare capacity to supply the area south of Mutare three
advantages ore to be gained:

(a) The sccurity of supply for the two countries will be increased, Any
disruption on one side can be covered In part by power from the
other systen.

(b) The huge distances involved carrying power from Kariba to the ex-
treme southeast of Zimbabwe not only increases the vulnerability of
the national svscem but also feads to large losses in the transmis-
sjon process,

(¢} The expansion of supply alternatives will allow less costly sources
of generation to be considered.

The objective of thils projeet is to irvestigate the cxport potential of
power to Zimbabwe from new facilities In Mozambique.
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New hydropower projects possibilities are:

- Expansion of the existing power plant constructed in 1953,
Mavuzi T, which bas an Installed capacity of 46 MW (Incl. 10 MW in
reserve).

- Development of Mavuzi IT with a head in the order of 40 w and in-
stalled capacity of 8 MW, The intake to this power station has been
located at the tailwater of Mavuzi 1, hence the power stations will
work in series.

- Development of Mavuzi 111 with a head in the order of 240 m and
installed capacity of 56 MW. The intake has been located in the
Havuzi 1 reservoir, hence both power stations will have ro share
the available water resources.

Objectives

To compare the electricity unit cost that can be produccd by developing
new hydropower 1acilities in Manica Province (Mozambique) to supply
Mutare and the southeast of Zimbabwe, with Zimbabwean cost to supply the
same area.,

Work Description

The study shoulu be carried out in two stages,

The tirst stage will consist of 4 system analysis of the existing system
comprising the AU transmisston line from Cahora Bassa and the Mavuzi and
Chicamba hydropower stations and their transmission facilities. The Sys§-—
tem study should be based on a load and energy forccast for export to
Zimbabwe.

[t will ccmmence with a tield visit of a small team of experts to the
project area. The team will consist of:

= A power systems expert who will assess the possibilities for export
from the existing facilities and eventua! future projects in the

Mavuzi area.

= A hydropower planner and desipner who will assess in situ possible
develcpnent alternatives, .

= An engineeriug hydrologist who will assess the existing water re-
sources and cnergy potential of the hydropower projects,

The team will cullect data from the relevane authorities in Mozambique
and Zimbabwe,

Folluwing a study pertod of approximately 3 months the team will {ssue a
report presenting their findings, which will include:

~ Demand forccast for rthe next 10 years for expert 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 Zimbubwe alternative
cost

- Recommendations of which project to take to feasibility level study
- Recomnendations for further field investigations.

In the second stage a feasibility study will be carried out for the rec-
ommended project, The feasibility study will bhe in accordance with the
requirements of internatioual 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

- Geolougical and geotcehnical engineering

- Topography (surveying and mapping)

- Hydrology

- Water rescurces analysis and optimisation of energy geueration

~ Plamning and design of optimal hydropower and transmission facili-
ties

- Cost estimates and project schedule

- [Lconomic and {inanclal analysis.
turther field Investigatious way be necessary following the recommenda-
tions given 1in stage one. Possible investigations may be:

~ lEstablishment of furcher hydrometric and meteorological stations

~ Surveying and mapping of chosen project

Geological and georechinical investigations,

Key personnel will visit the relevant authorities in Mozambique and Zia-
babwe for discussions and to obtain avallable data and information.

Implementation

The study will be carried out by consultants under the direction of
Electricidade dc Mogambique. Stage 1 is 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 600,00C
Total USD 520,000 to 720,00C

Funding Request

Funding {s desired for the entire project cost ot USD 520,000 to
720,000,
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roject No, 3.5.5

Project title: MOZAMBIQUE-MALAWL INTERCONNECTIGN OF ELECTRICITY
SUPPLIES - (MOZAMBIOUE)

Background

This project consists of a study 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
Mozambique, and power exchanges with Malawi could take place.

lhe proposed route is via Zobue along the bhorder vo near Ulengwe, inter-
connect to the Malawian 132 kV system running north-south at Sharpevale
south of Lake Malawi (Nlassa), where a substation is planned. From there
the transmission fine may he extended castwards to the southern parts of
dortheast Mozambique at Mecanhceias and then eastwards tollowing the voad
and rallway through Cuanba, Malema, Ribue and [inally jeining the exist-
sug 220 kV line from south at Nampula.

This route involves the construction of approximately 230 km of 220 kV
line in Mozambique to reach the Malawi border at zobue, and aprroximate-
1y 140 km of 220 kV line in dHalawi. To reach Nampula, another 400 km
will be required, at a later stage thus closing the 220 kV transmission
ring ‘rem Tete-Mocuba-Nampula and Tete-Malawl-Nawpula, thus seccuring a
two-way fecd for the cersumer points.,

An dimportant part of this study would be an evaluation of the power mar-
ket for such a transmission line both in Malawi and Mozambique. This
vould include an assessment of such issues as, for example, electrifica-
tion of the rallway running from Nacala to Cuamba and Llantyre and the
possibillty of altering the hydropower construction programme in Malawi.
Tn addicion, the implications and consequences of such an interconnec-
tion would bLe considered.

Among the conscequences would be:

1. Electritication o1 the horthern and Central Kegions of Mozambique,
2. The possibility of reducing spinning reserve pgeneratior capacity in

both systens, and increasing system stability by exchange of power.

3. The possibility or veciaving future generation capacity expansion.
P ving I >

Objectives

This preoject would assist with regard to several SADCC objectives, It
will be a major step towards regional cooperation, and it has che poten-
tial of reducing significuntly possible major custs by delaying cons-
truction of large generation facilities, Tt will also displace local
dicsel generation facilities, causing savings on diesel fuel 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 «: upgrading of existing load and energy
forecasts for the relevant regions and to discuss with the Flectricity
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 feasibilitv study based on the collected data and
interviews and will contain;

- Power demand ftorecasts 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 [mplementation of the various stages of con-
struction based on power demand.

- Cost estimates and economic analysis,

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

Implementation

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

Cost Estimate

The cost of this study 1s estimated at approximately USD 100,000.

Funding

Funding 1s sought for the complete project cost.

1k5v/3130/111



- 108 -

Project No. 3.5.6

Project title: PEQUENOS LIBOMBOS HYDROPOWER PROJECT - (MUZAMBIQUE)

Background

The Pequenous Libombos Dam, located southwest of Maputo, is the main com-
ponent of a multipurpose project sltuated in the south of Mozambique,
with water supply to the city of Maputo as its primary function and ir-
rigation in the Umbeluzi Valley as secondary. The earthfill dam, 38 m
high and 1600 w long, with a central concrete spillwav, Ls under con-
struction. Completion ol construction is scheduled 1or December 1985,

Design of new water supply facilltjes to increase the present supply
egpacity from 4000 m™/hr to 7006 m”/hr Ls currently in progress. Raw
water will continue to be abstracted from the Umbulezi Rtver about 12 km
downstream from the dam,

The Umbeluwi Valley ivvigation preject invelves the development  of
3240 ha gross ares for fruit and arvable crops downstream of the dam,

A further area for irrigation development has been ideutified in the
neighbouring Tembe Valley, with irrigation water to be drawn from the
Pequenos Libombos reservoir. It has been suppested that 12,500 ha of
Tembe Valley land are suitable tor development, but actual plans will
depend on the amount of warer available,

iiydropower was not originally included in the Pequenos Libombos bDam
Froject, but is now contemplated as a means to improve the security of
power supplies to the water supply and treatment facilities for Maputo.
The Consultant, however, was engapged at a very late stage to investigate
the implementation of o hydvopower plant in conjunction with the leque-
uos Libombos Dam Projuct, The unusual lavout of the project wlth two
separate power plunts was dictated by the dimensions of the waterways
which had aiready been designed and ordered. The adoprted solution is
expected tu cause miuvimum interference with the ongoing work on thie Jdam.
Hydropower may be incorporated into the existing dam design by using
planned low-level outlets, suitably reinforced, as pressure waterways
fer power stations located along the sides of the spillway.

The hydropower project under consideration is proposed as an integrated
addition to the Pequenos [ibombos Dam, currentl!v under construction,
with two reintorced concrete power stations being coustructed as part of
the dam spillway sidewalls. Pipes of 1500 mm Jiameter, originally de-
signed as bottom outlets, would be used as pressurc conduits for pro-
pnsed 7.0 MW Kaplan power turbines,

The implementation of o hydropoaer station at the lequenos Libombos Dam
Project s technicall. viable and present. certain advantages over a
diesel-generating solution, Ease of operating aud taking advantage of an
avallable resource tor the peneration of energy are but two of several
advantages. Diesel fucel is toda: o rearce commodity in Mozambique, as is
the avaflability ot qualitficd persounnel to maintain rhe more nainte-
nance-prone dicsel-penerating sets. The hydropower units will operate
nost of the time, and hence faults easily discovered. The diesel units
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are stundby and will seldom be used, but maintenance will hs required to
keep them operative at all times. As Pequencs lLimombus is half{-way be-
tween Maputo and Namacha (an fmportant farming area and tcurist town
with a power demand of about 500 kW on the border with Swaziland,, its
construction wiil reinforce the present 60 km of 33 kV transwmission line
Map-to/Namacha (which presently taces tension fluctuation problems)
avolding the erection of a new line and making possible the puwer supply
te a small village across the border in Swazilend,

The possibility zlso ecxists of decreasing preject cost with the instul-
lation of smaller turbines., This would result in an insignificant dimi-
nution of enevgy production, but the power would then be inadequate for
water-supply pumping to Maputo.

Objectives

This project is intended primarily to eusure the sccurity of water
supply to Maputo, and will also provide a small hydropower gencration
facility to vhe grid. As such, it will displece some fuel fmportation
into Mozambique and  will  therefore decrease the rational fuel
importation requirement.

Work Dascription

The work tv be carried out in this project consists of the comstruction
of 2 x 110 m pressure conduits leading to above-ground powerhouses each
contuining a single 2.0 MW Kaplan turbine linked to a 2.5 !iVA generator,
with aesoclated transformer and switchyvard,

The electromechanical equipment must also be contained as a part of this
project.

The feasibility studies and design have already been carried out, and
the construction is to take place In coordination with the construction
of the requenos litcmhos Dam curren:liy 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 Eleetricidade de

Mogambique by contractors. The electromechanical equipment will be
obtained by international tender.

Cost Fstimate
The estimated tutal 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-
IHon. The following table shows the cost breakdown:
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Proposed Pequcuos Libombos Hydropower Project costs,

firsc halt 1984 and escalated price levels
(in millicn US dollars)

1984 costs

Civil Llectro- Trans- Total
Year L mechanical mission Total (in current
works R . X
equipment lines prices)
1oga 0.775 - - 0.775 0.789
1985 0,775 - - 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 1.330 - 0.060 1.390
Funding

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

Project tirle: MALAGARASI HYDROPOWER PROJECT - (TANZANTA)

Background

A feasibility study, performed by wdorconsult, Norway and financed by
NORAD, with tle objectlve of preseuting conclusions and results con-
cerning potential hydropower development for supply of the Kigoma Region
was presented to TANESCO in August 1983. Several alternatives were stud-
ied and a site at Malagarasi River, approxlmately 60 km southeast of
Kigoma and 35 km west of Uvinza, was found to he the most viable eco-
nomically, taking power market, power transmission, hydrology, geology,
and geotechnical aspects inte consideratlion,

The population of Kigoma Region 1is approximately 750,000, The major
urban centre is Kigoma/Ujijl with an approximate population of 80,000.
Other main tcwns are Uvinza, Kasulu and Kibondo. As the main consumers
to be served from the project are in the towns ol Kigoma, Vjiji, Kasuly
and Uvinza, rthe project will influence iocatione with an aggrogate popu-
lation of approxinately 100,000.

The existing facilities in the region consist ol isolated diesel genera-
tors located in Kigoma Town and Uvinza. They operate under severe con-
straints, with respect to both diesel fuel and spare parts for mainte-
nance. As diesef fuel 1is expensive, clectric energy 1s produced at a
relatively high cost under the existiug conditions and the lack of a
reliable power supply is considered to be an important constraint on the
development of the region,

Objectives

The project will ensure a relialle supply of clectric power to the towns
of Kigoma, Ujiji, Kasulu and Uvinza In the Kigoma Regicrn by developing
indigenous hydroelectric potential on the Malagarasi River. The proposed
scheme will meet projected load growth up to year 2002 and thereby con-~
tribute to the general development of the region.

Duscrigtion

The project comprises a run-of-the-river development of the rapids along
some 4 km of the river. The head being developed is approximately 62 .
A rlef description of the project components is given here below.

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

= A _low Intake welr will be constructed across the river about 200 m
downstream of the channel intake. The weir will have a lcngth of
about 130 m and a maxinum hefght of 2.5 m.
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- The headrace will comprise a headrace channel 7 m wide and 590 m
Tong to be cxcavated along the suuthern riverbank, a headrace tun-
nel intake ayd a4 headrace tunnel 3115 m long with a cross-section
area of 20 m”,

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

- The penstock connecting the beadrace tunnel and surge chamber to
the power units in the powcrliouse will have a total length of 205 m
and a diamcter of 3 m, The penstock material will be fine-graded
structural steel,

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

- The tailrace channel will be excavated along the course of the
small creek which runs ncar the power station. It will be 6 m wide
and 359 m long.

- Two vertical shatt Francis turbines with an outpur of 3.8 MW each
aud a rotating speed of 375 rpm.

- Two vertical shaft svnchronous generators with a nominal rating of
4,5 MVA,

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

- Three 3,5/11 kV substations in Kigoma, Kasulu and Uvinza, respec-
tively,

Lost Estimate

A cost estimate, based on 1982 price levels, is given here below, broken
down according to major components,

Forcign exchange Local currency

usp x 10° UsD x 10° Total
Civil works, including
arcess roads 14,120 2,460 16,580
Electromechanical works 3,730 440 4,170
Transmission lines and
substation 4,176 1,691 5,867
Englneering 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 constru.ction.

Implementation

TANESCO will act as executing agency on behall of the Gwernment, Mala-
garasi Hydropower Project is a medium-size project. As such, various
concepts for implementation have been considered during the course of
the study. The conventional concept consists of a final design phase, a
tendering and contract negotiation phase and tinally the construction
phase. The time schedule for this implementation procedure shows that
final design, tendering and mobilisation will take 1% years, road con-
struction approximately 1 year and power plant construction 2 years;
thus totalling 4!; years. This also includes construction of the trans-
mission system.

Financial Requirements

Rased on the &% year implementation schedule and including price escala-
tien, the project cash requirements have Leen estimated as follows:

Yroject cash requirements

UsSh x 106

Year Foreign l.ocal Total
1 0.1 - 0.1
2 3.2 0.6 3.8
3 7.1 1.8 8.9
4 10.6 2.8 13.4
5 11.2 3.2 1.4

32,2 8.4 40.6

Funding of the entire project is desired. However, local contribucion to
cover some of the local currency expenses may be subject to negotiations
betveen the Donor and the Government,
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Project no. 3.7.2

Project title: EUNDA 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
F'lant, respectively.

The Sunde 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 tacilities are some minor isolated diesel
generators for the supply ot hospital, state buildings, ectc.

The population of Tunduru District is about 130,000 of which nearly
20,000 ldve dp Tunduru Town. The potential consumers comprise 2500
domestic and some small-scale industrics,

The chosen alternative comprises the tnstallation of two generating
units, each with a capacity of 1500 kW. This will cover the demand for
clectricity in che Tunduru area for the next 15-20 years, based on an
assumed annual load growth of 7-8%.

Objectives

The objectives of the pruject are to develop the hydroelectric resources
of Sunda Falls at the Ruvuma River on the border between Tanzania and
Mozambique,

This will ensure a reliable supply ot electric energy for the population

of Tunduru and its surroundings tor the next 15-20 ycars and thereby
contribute to the general developuent of the area.

Description

The rsclected development scheme is a run-of-the-river type with a firm
capacity of 2.5 MW and an estimated annual energy production of 10 GWh,

The mnatural head at Sunda Falls is 13.% m on a river length of about
100-150 m. Another 0.5 m will be created by the construction of small
overflow dams in the river branchee,

An outline description of the major components is given here below.

~ An access road of approxinate.s 0.9 km will be required to connect
the dam and powerhouse with the existing road from Tunduru,
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= The headrace channel will have o length of about 280 w and a wideh
of 9 m. Tt will mainly be cuecavated in rock,

= The dam connects the access vtood and the powerhouse. 1t will be
constructed as an eaith and rockt 1L dan.

= The powerhouse will be located close to Uhe left bank ol the river
and ccnnected to the dam as described ahove, The waln part ot the
structure will Lo consicucted of concrete and teunded on rock.

= Iwo turbines of tiae propeller tvpe with fixed cuide vanes aod ade-
¥i I

justable bLlades will be  fnstalled. They will have a capacity of
1500 kW cach and a4 retating specd ol approzimately 350 rpm. They
will be connected with long shafts via pear transmisslons to the
generdators,

= The generators wili be oi the t-phaie syvuchronons tyvpe and will

each have a rotaticon tpeed of 090 rpu, o Prequency of 50 iz and a
nominal racing o Tone koy,

- The vtallrace anned will have a length of abour 300 m. 1t will
nainiv te crcavated novock with o hottom wideh of about 9 m.

~ A trdtiswis

Fine with o route fength ot 65 km will be con-
structed between the power station and Tundiru Town, The suggested
transmigsion veitag: §s 00 kV. A4 substation will be buflt  dn

Tund:ru,

imp lementation

TANESCO i tl ot as executing agency on hehalf ot the Governwent, A con-
struction peried of 2% vears will be required. The civil works construc-
tlons wili mainl. hove to be exceuted (n the dry period from May to
November. Duc o tooche relative complexfry of the civil works, it is rec-
ommended  to award the overall responsibiiity to o a toreipn contractor,

tentatively on joint vonlure pas with local courractors,

Cont Estimate

These cost estim..on are based on local and internacional prices valid
In January 1982, Interest during construction Is not included. Physical
contingeney atlowatces have been fuclnded with 155 for civil works and
LO% tor other dtems, re.pectively,

The estimated project costs are given below:
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lLocal currency Foreign exchange Total
TZS x 106 TZS x ]06 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 10° 1.20 4.03 5,23

Financial Requirements

As mentioned in the previous section the basis tfor the cost estimates is
January 1982, Allowances for price escalation will therefore have to be
added to the given fipures,

As the projuect implementation period 1s 24 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 tivle: KIDATU-MOROGORD 220 kv TRANSMISS1ON LINE - (TANZANIA)

Background

The existing transmission network and proposed future extensfons are
shown on the attached map. The major part ot the generating capaclty is
located at Kidatu (200 MW) and is transmitted via Morogoro and Chalinze
to the capital, Dar es Salaam. The transmission facilities between
Morogoro and Dar es Salaam conprise one 220 kV Iine and one 132 kV line
which are connected at Morvogoro via 220/132/3% kv autotranstorrarns,

PR
Between Kidatu and Morogoro, however, there is anly one 200 kv fruhgﬁ
sion line which passes through very difficult terraln, almost totally
inaccessible during rainy seasons. The major part of the line passcs
through the eastern parc of the MIkumi Nationat Pork where apart from
the cccessibility problems there is an additfonal danger of wild animals
being o threat to the maintenauce crew. Maintenance ot this line is
theri fore extrevely difticult.

A system study, also covering trausmission system exteusions, wias car-
ried out by the Swedish consultancy firm SWECO in j9¢7. Among the recom-
mendations in this study was the doubling-up of tie MNidatu-Morogere
tran-mission cupacity, which according to load=flow studies would be
fnsufficient by 19¢0 and that a new transmission line should be commia-
sicue ] berore that vear,

With the tormation of SADCC there have been new Adevelopticnts concerning
regional  couperation., A feasibility studv for the veiptorcement of
Zambia's norvtheast grid and possible Interconnection with Tanzania is
underway. Future power exports ro neighbouring Kenva are also likely,
With these additional developments implemented the need tor the addi-
tional transmission line wi'l also be Justified from the regional point
of view and TANESCO wishes to see thls line builc as soon as possible,

Object ives

The short-term objectives ot the project are to improve the reliability
and expand the transmission capacity for the supply of Dar es Salaam and
the norctheast part of the country. On long-term basis this proposed re-
Inforcement of the Tanzanian grid may tacilitate future interconnectlon
with Zambia and power exports to Kenya.

Descriprion
The project description is as plven here below.

- oApproximately 166 kn route length of single-circuit, 220 kV over-
head transmission line fron existing Eidatu Power Station to cxfut-
ing Morogoro Gubstation. From Fidatu to Mikomi Villape it will be
routed closely to the cafsting road and from Mibumi to Horoporoe it
will be located closely 1o the existing Tan-Zam Highway. (This
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location along existing roads will facilitate the construction
works and enable proper future operation and maintenance. )

- The scope of work includes surveying, designing, turnishing, de-
livering, erection, testing and commissioning of the complete line,
including foundations, steel towers, conductors, shield wires,
insulators w~d accessories and grounding system.

-~ The towers will be p-ivanised steel, scli-supported lattice towers
and the line condv ¢one will L of the Aluminlum Core Steel Rein-
forced (ACSR) type.

Implementation

TANESCO will act as executing agency on behalfl of the Government. The
final contract awards will be subject to discussions hetween 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 supervisiun, this In close collaboration with
TANESCO. The other contract wi'l he awarded to a foreign contractor
responsible for the remaining items as indicated in the project deserip-
tion,

The engincering and tendering phase is expected to take 'a~1 year and the
manufacturing and constvuction l%-2 years, thus giving a complecre proj-
ecet implewentation period of 2'-3 years after finalicing the tinancing.
Cost Iistimates

The estimated projecc costs are as indicated below:

Foreign exchange Local currency Total
ush x 10" usp x 10° usp x 10"
Transmission line 13.5 2.9 16.4
Engineering,
supervision 1.4 0.3 1.7
Subtotal 14.9 3.2 18.1
Physical contingencics _1.5 0.4 1.9

Total 16.4 3.6 20.0

Price escalation and interest during construction and not included.

Financial Requirements

Funding is desired for the entire project cost. However, Government par-
tleipation in covering some local currency expenditures is subject to
discussions with the Donor. Expenditures will be phased over 3 vears.
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Project No, 4.8.1

Project title: FENERGY CONSERVATION PROJECTS
INDENT PFTROLEUM REFINERY - (ZAMBIA)

Background

The Indeni Refinery was built in 1972/73 by SNAMPROGETTI. It now opera-
tes at a 60% capacity, and covers the national warket. If more profit-
ably operated the Reflnery could be the suppliev of parts of Zimbabwe
and Malawi as well.

The Indeni l'etroleum Retinery was brought on stream in June 1973 prior
to the drastic increase in oil prices., The Relinevy was designed to min-
imise capita! ifnvestment and take advantage of low cnergy costs, How-
ever, with the iucrease in oil prices, it became necessary to reduce
energy consumption as far as possible. Improved housekeeping mensures
such as climination of steam leakages and better firinyg control on fur-
naces have enabled reduction in tuel consumption.

Ubjectives

To achtieve greater energy savings, three project needs to be imple-
mented:

I Wastc-heat recovery from the hydrodesulphuriser and reformer fur-
naces,

z. Installation of ecouomicers In the boilers.

3. [nstallation of a pre-flash tower in the crude distilling unit,

Description of Work

l. Waste-Heat Recovery rrom Furnaces

Flue gas from the hydrodesulphurizer heatev is directed to the con-
vective zone of the reformer heater. A study carried out by AGID
PETROLL shows that [t would be possible te obtain 4100 kg/hr steam
production at 18,5 atm and 330" by installing a waste-heat boiler
fu the convective zone or the reformer heater. Steam production lIs
caleculated at 25% excess air, The fuel saving is evaluated assuming
the same steam production in a fuel oill-fired boiler with 90i effi-
clency.

Z. lastallation of Feoenomiser: in the Boilers

The three pacliage boilers installed av the Retinery have provision
ior economisers. ‘The installation of cconomisers is estimated to
increase the boiler efficiency [rom the present 82% to 90%.
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Installation of a Pre-Flash Tower in the Crude Distilling Unit

A pre-flash tower upstrcam of the heater of the crude distilling
unlt can reduce the fuel consumption of cthe heater. Part of the
feed (8.45 ME/hr) wlill vaporise at a lower temperature (1700C) and
at 1.5 kg/Cm” g pressure, In this way, heating of the vaporised
part up to 335°C is avoided and the heat exchange of the lignid
feed is improved,

These practical measurcs are advised in a study by AGLP in 1982, INDENL
ENCO STUDY.

Implementation

This project covers practical implementation which can be carried out
within 1-2 years.

Cost Estimate

L.

N

Waste-Heat Recovery from Furnaces

The design and supply of equlpment is estimated to cost USD 800,000
in foreign exchange including contractor's expenses in supervision
of erection. Civil works, project management and erection will be
carried out locally at an estimated total cost of USh 200,000, The
payout time is estimated at 1.5 years,

Installation of Econowisers in the Loiicers

The 1oreign exchange cost is estimated at USD 300,000 tor the three
boilers with USL 30,000 iu local cost for civil works, installation
and interconnection. The payout time is cstimated at 3.3 vears,

instodlation of a Pre-Flash Tower in the Grude Distilling Unic

The design and supply uf equipment is estimated to cost USD 300,000
in foreign exchange. The local cost of civil works, project manage-
ment and erection is estlmated at USH 50,000. The payout time is
estimated at 1.9 years.
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Hence the total costs will be:

Local Foreign
usn USD

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

Total 280,000 1,400,000

Financial Requirement

lart of the local costs nay be covered by the Refinery or by the Zambian
Government,
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Project No. 4.8,2

Project ticle: ENERCY CONSERVATION IN MINIKC AND INDUSTRY - (ZAMBLA)

Backgrouqﬂ

The University of Zambia, School of kngincering, has proposed a national
project on energy usage and rationalisation In Zambia. The first pare of
this project has already been partially funded by the HNaziconal Energy
Council of Zzawhia. The fallewlng two parts seem however to be of wore
general interest as the practical results to be obtained no doubt wili
be ol great berefit and value to Lhe SADCC countries where similar in-
dustries exist. This project is closely linked to the exlsting project
(4.0.2) and may te looked upon ar an extensfor and/or a specification of
the existing projece.

UbjecLivc;

(a) To examine the cnergy use patterns in cach o the sectors and to
use the data to explain the futerrelationships between sectors from
an ecuergy and development polnt of view.

(b)  To identirv problems associated with the efficlent use of this
enerpy,

(c) 7To devermine the economic aud techuical feasibility of cthe effi-
cient usc of other torms of cnergy,

W) To identify and rccommend how b. st cach ol the consumers can save
energy through conservation techniques,

(e) To lock at the vnergy policy implicarions in the liglt of the above
findings and thu- cnable the retionalisation ot tuture cnergy
plans.

(£) To recommend a wuitanle tneryy management practice, aund specific
energy couscrvation reasures reguniring only minor capital invest-
ment ond approvpriate iacal technology depending on the benerit-cost
calculations,

(g) To recommend specitic peuetrating chanpes in processes, equismnoent
and energy supply in view of conserving enerpgy on a long payback
basis,

(h) To assess the technical and c¢cononic requirements for the implemen-

tation of the above energy conservation schemes,

Description of Work

The study can be separated into two parts altheugh much or the equipment
will be utiltised in both parts,
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Mining

The Zambian Copperbelt is the area consisting of the copper mining
towns, namely Chililabombwe, Chingola, Kalulushi, Kitwe, Luanshya, Mufu-
lira and Ndola, with a population of (.25 million. 1t 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 1in that it has a leach
plant. and open pits which are not very common
to other mires.

-~ Rokana Mine It has v -melter and is one of the largest
mines in tne country and produces cobalt,

Kabwe It is a smaller mine, outside the peneral cop-
perbelt and is cugaged in mining zinc and lead.

Mufulira Tt 1s a very big mine with large underground
operations which deserves to be  considered
separately.

An audit of the mines will have to be uadertaken. This will enable the
researchers to have first-hand information on how the vunergy is consumed
in the sector. Because of the size of the mines, there wiil be subdivi-
sions as follows:

. Copper ore production {underground or open pit)
Concentrator

Leach plant

Retfinery

Smelter

. Other plants, e.g. acld plants, trvansport sector,
maintenance,

(o NV I o R R N
e

[t 1s proposed that each mine be audited tor 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
bepartment of Energy in 1983 id carry out a survey of these 'Other'
industries and fdentitied the following for an initial energy audit:
Yiakambala Sugar Fstate, Chilanga Cement l.imited, Kaplri Glass Products
and Nitroger Chemicals of Zambia. The audit exercise which was to have
started in May 1984 by che proposers of the research has been delayed
due to unforeseen problens.

This project proposal intend: o pursue this exercisc on a much wider
scale and alsce to carry ont an analysis cf the results so that data ob-
talned can be applied to other industries thar will not be examined. For
purposcs of this study the industries have been grouped according to
location.
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Zawbian Copperbelt: Metal Fabricators of Zambia Limlted
Monarch Zambia Limited
National Breweries l.imited
National Milling Company Limi(ed
Norgroup Plastics Limited
Superbaking Cowpany Limited
Zambia Clay Industrics Limited
Punlop Zambia Liwited
Scaw Limited
Kafironda Limiced
Zambia Sugar Company Iimit ad

Midlands: Kapiri Glass Products Limited
Kabwe Industrial Fabrics
General Pharmaccuticals Limited

Lusaka: Zambia Breweries Limited
Zambia Oxygen Limlited
Crushed Stone Sales
Chilurga Cemenc Limited
Kafue Textiles
Lusaka Engiucering Company Limited
Nitrogen Chenmicals of Zambia Limited
Chilanga Cement
Refined 01l Products Limited

Livingstone and South: Livingstonn Mctor Assemblers Limited
Nakambala Sugar FEstate
Choma Milling Compuny Limited

Chipeta and East: Luangwa Industries
Luapula and North: Masa Batteries Lamited
Tazara

It is estimated that on an average, a week at each of these industries
will be sufficient,

From the studies dones 1in other countries, the Industrial Sector can
realise energy savings of up to 40% with simple conservation techniques,
It 1s propoused that a detailed energy audit of these industries be car-
ried ovut. This will involve the analysis of flue gases for CO, 0, and
CO, to assess combustion elfticlencles where furnaces are used, Studies
wif] be conducted on the se of Avatlable Insulation to save costs,

qualities of steam, electric power factor correction, ete.
Where heavy frel oils are used, the use of local coal will have to be

carefully studied and pollucion problems will hive oo be taken into con-
silderatiou,

!mplementation

The work schedule for these two parts will be as follows:

Mining 1985-86 Collecting of data and analysis
1987 General report

ik5r/3130/7111



- 126 -

Industry 1985-87 Collecting of data and analysis

1987 Ceneral 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

i, 6 weeks visit per mine, i.e. 24 weeks,
subsistence for Principal Kesearchers

2. Fuel

6 trips tu Copperbelt at 3A00 km
I trip to Kabwe and back 400 km

Equipment*

[
.

2 digital thermometers with general purpose
insertion probes and surfuce probes

chart recorders

2 intrared remote-sensing pyrometers

4 pitot probes

4 static head probes

6 manometers

2 Fyrite kits

2 Clipon amp voltmeter elaviscrip

recorders

power factor meters

portable combustion optimisers

fuel efficiency monitors

portatle relative humidity {low analysers

S 08}

RS

[£S]

4, Computation 100 houre at 42 USD/br

5. Report writing and stationcry

6. Consultancy for resecarchers
7. Research Assistant salaries
TUTAL

* Estimates only.
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Local
ZMKR

Voreign
UsDh

40,320

500

35,000

20,000

2,000
3,000
3,000
§00
800
500
3,500

1,500
2,000
3,000
2,000
2,000

4,000

600

95,820

28,700
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ManufaCCUring

1.

Fuel

(a)

(b)

(c)

(d)

(e)
(£)

2 visits to Copperbelt | week long at
600/visit + 30 km/day internal travel
2850 km at 8 km/litre

Lusaka Industries, daily basis

9 industries at industry | week

9 weeks at 60 km/day

2700 km/8 km/llicre

Mazabuka and South

¢ industries (Livingstone & Nakambala)
2000 km

Kabwe and Kapirimposhl

2 wecks at 400 km
Mansa 2000 km

Chipata and East

! week at 1500 km
8 km/litve/fuel

Subsistence for Principal Researchers

(a)

(b)

(c)

(d)
(e)

Copperbelt 1l industries 1 week each
industry, 11 weeks/4 rescarchers

Mazabuka and South

< weeks a night

Kabwe and Kapirimposhi

3 weeks MZK 100 a night
Mansa, | week

Chipata, 1 week

Consultancy fees for researchers

Computation at 100 hrs

TOTAL

ik5r/3130/111

Local
ZMK

400

400

300

100

300

200

20,000

4,000

6,000
2,000
2,000
30,000
5,000

70,700

Foreign

usp



Total Coste
Hence the total costs will be:

Local ZMK 166,520 {(ZMK 1 = USD 0.6)
Foreign Ush 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 of
the consultancy expenses for Researchers and Research Assistant salaries
may however be financed by Zambia or the University of Zambia,
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Project No. 5.1.1

Project title: EVALUATION OF THE USE OF WOODFUEL TN ANGOLA

Background

The project presented here reflects the action programme outlined in the
regional seminar on woodfuel held by the Technical and Administrative
Unit, Energy Sector, in Luanda between |2 and 17 Uctober 1983, In the
"Conclusions and Recommendations" of the seminar it i considered as
vrgent, among other actions, to organise technical assistance to help
SADCC Member States to deflne a policy to alleviate the woodfuel crisis.,

The generai situation in Augola is described an foilows:

. Generai

The importance of the use of traditional fuels, mainly wood and
charcoal, in rcie peri-urban and rural arcas oi Argola cannot be
minimised., It represents close to 807 of the total energy con-
sumption of the country.

The exodus of the rural populations to the bip citles such as
Luanda, Huambe, Lobito, Lubango, Benguela, ctce., due to the mili-
tary situation prevailing in Angola, is bringing an astonishing
concentration iv he wood consumption. At present the devastation
of the Torests, wiinly around the iy ecities, is5 an incontrollable
process. For example, in 1982, in Huawbo, a storn buad disastrous
conscquences for the town intractructure. This was the resule of
the destruction, tfor Jomestic consumption ol the forestal barriers,
which Tor vears were planted for protection, The future conse-
quences of wood havvesting beyend the reproduct ive capacity of the
forests must be regarded as very serious.

This situation requires the definition of the bhasic guidelines and
practical measures to avoid the destruction of the forests.

The possible solutions would probably include the combined use of
the following steps:

- Preservation and waintenance of the veisting forests

=~ Reforestation programme to satisfv prowing cherygy consumption

= Use of furnaces tur the production of charcosl with improved
erfficicncy

= Introduction of adequate improved stoves by the population tor
efficient enerpy use and encrpy conservation.

The detailed process to overcome these problems is very complex if
we consider the ecological, economical and social effects arlsing
for the involved populations and territory,
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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 and programmes have to be coherently implemented in the
several geograpkic and economic arcas of the country and between
the several Ministries involved,

Consumption of the Biomass

In Angola, no statistics on consumption of the biomass are avail-
able. The cut of trees based on the number of licences issued for
that purpose are rccorded. The data referring to some industrial
consumers, howcever for example, bakeries, ceramics, foundries,
etc,, are available.

Forest Resources

The situation in Angola is not very favourable, consldering that
the reserves in naturul forests are very low, both in quality and
quantity. The tiggest forests are those in the provinces of
Cabinda, Zaire, Ufge. bengo, Kwanza North, Malange and l.unda 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 woudtuel importance in the rural and urban
areas in Angola. The studies shall be carried out to:

Work

Propose to the 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 populations the energy they need

(b) maintain the ecological balance in the areas affected by the
irrational use ol the forests.

Description

Analysis of the Current Situation

The consultaut shall carry out the following tasks, updating the
existing data whencver poi-ible:

- To assemble and analyse all available pertinent data and draft
@ resume thereof - agronomic, climatic, ecological, economic
and social parameters,

1k5r/3130/111




- 131 -~

= To evaluate the demand tor woodfuel at three levels - micro,
medium and macro.

At a wmicro level, the evaluation shall be done by type of con-
sumer, l.e. familics (urban and rural), industries (bakeries,
railwavs, ceramics, etce.), commnal facilities (hospitals,
schools, ete.) and others considered relevant, If there are non
possibilities of obtaining the information, then the consul-
tant shall use the more adequate methods available in  the
world and make the necessary adaptations tor use in the regal
Angolan conditions, since the techniques of investigation are
not universal,

At the macro and medium level, the values obtained 1or the
micro level cannot be simply extrapolated because Lhe consunmp-
tion models differ from one group to another and {rom one
area to another,

- Tu evaluate the quantity of woodfuel which is actually sup-
plied to the consumer and the available potential productjon
at micro, medium and macro Tevels,

At a micro level, the consultant shall aceording to each situ-
ation develop the mosr suftable method to determine the toral
value of wouvdfuel used per tree and its annual growth,

The consultant shall alse determine the calorific value of wood-
fuel. Also, he will identify and make an inventory of the indige-
nous plant species that may be used as energy sources. He shall
also determine annual srowth rates and woodfuel production poten-
tial of the wvarious plant species. When carrying out these tasks
the consultant shall always have in mind that it s absolutely
necessary to know the exact situation of the demands and of the
supplies, in view ol getting a clear idea of the problem, without
which it will uor be possible to outlin: the appropriace action
programmes. Besides chis, he alse shall bear in mind the experi-
ences of other Afrvican countries - mainly in Southern Africa - on
this subject.,

2. Proposals for Guidelines H

At thls stage, the consultant based on the knowledge obtained from
the analysis of the current situatfon 1In Angola will be able to
draft the first guideline proposals in order to minimise the cri-
sis. In principle, the proposal shall cover the following aspects:

- Preservation of forest resources

= Ratloral utilisatlon of woodfuel

= Trailning of local pueople for handling of forescs

- Industrial usc <f tlhe forests

- Expansion of the forests.
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3. Definiclon of the Projects

Based on the analyses of the current woodfuel situation and with
the objective to minimise the woodfuel crisis the consultant shall
identify a coherent group of projects to be lwplemented in Angola.

The projects shall be compatible with the proposed puildelines
drafted by the consultant. Then he shall indicate the projects
which should be given priority and need to be immediately imple-
mented,

The consultant shail draft detailed terms of reference for all
projects, which will be available for presentation to the interna-
tional financing agencies.

Tmplementation
Months
Evaluation of the demand and supply 6
Discussions with the authorities 1
Draft of rhe guidelines 2
Approval by the authorities 1
Draft of the TOKR for the projects 2
Final report Y
TOTAL 1
Cost Estimate
usp
Studies in the field of dewmaud supply 189,000
International travel 22,500
lLocal expenses 10,000
Draft of the guidelines 30,000
Drafc of the TUR for the projects 30,000
Drate and reproduction of the report __5,000
TOTAL 286,500

Funding Requiiement

All project costs are requested to be met by donor funding.
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Project No. 5.4,1

Project title: HBLANTYRE CLTY FUELWOOD PROJFCT - (MALAWIL)

Background

Fuelwood i the main source of energy lor the majority of the Malawi
population, i.e. 987 of the rural houscholds and 89% of the urban house-
holds. Tt is also used in the agro-basced and rural industries for tobhac-
co curing, tea processing, brick-making, {ish smoking, pottery, beer
brewing, erc. In all, woodfucl accounts [or 8BS of totatl energy consumed
in Malawi, whereas other biomass (crop residuies ete.) constitutes 0%,
petroleum products 5%, hydropower 37 and coal 15,

The main sources o wood are the natural woodlauds on customarv land,
which is by far the largest; the gazetted torest reserves and protected
aill slopesy and phe plantacions. The annual consunption of wocd i
about Il million m” (solid) (fuelwood 9 willion, building poles 1,9 pil-
lion and tiwber 0,1 wiilion), and the supply s v nillion m” (solid),
which means the agategate consumption creates o deticit on o natlonal
basis of ! million m” 1solid). This deficit is however being ret from
the continued depiction of the forest cover, at the rate of depletion of
3.5 per annum,

These naticnal statistics, however, subsume the regiona! and localised
variations in the pattern of fuelwoodl supply and demand. In the sparselv
populatud Northern Region of Malawi, the sustainable supply of fuclwood
is well in excess of current demand, and adequate woodfuel supplies are
availuble in most localities. On the other hand, the pactern is very
different in the nmore heavily populated Central and Southern Legions,
where the sustainable cupply falls shore of the consumpt Lo level, the
loealised woodfucl shortages have becone apparent, and the tueivood cri-
sis has begun to ererge,

Fhe Goverument ot the Pepublic of Malawi vecognises the potential seri-
ousiness wi the woodtue! crisis, and has thorctore embarked on remedial
measures almed ot increasing the supply, reversing the deficit trend,
and allev:iating the wtuture fuelwood shortages. These measures include
the intensive protection, conservation and management of the residual
natural forests and woodlands, the increased afforestation programmes
with fast-growing tree species in arcas of very localised wood shortages
and high population densities, the establishment ol national network of
tree nurservies for raising seedlings for sale to the public, the provi-
sion of forestry extension and publicity, the develupment and pramotion
of weed-use efiiciency and wood-conserving technologios,

In 1983, the Department of Ferestry cavreicd out a sarvey on energy use
in the Your major urhan arveac: Blantvee, Lilongwe, Mzuzu and Zomba. The
survey indicated that woodfuc! is the most dominant source of energy for
household use. For example, alout 0% of 'l urban houscholds use wood-
fucl for cooking meals, heating water and keeping warm while other
fuels, primarily paraffin, are used for Lighting., In 1983, about
939,180 m” (soiid) of weod vere consumed as tyel in the urban areas, and
this was estimated to increase to 1,561,707 m” (soldd) by 1990, Blantyre
City, with an urban population of 310,060 persons  (1981),  consumed
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525,321 mJ (solid) as woodfue in the form of firewood (100,000 mj
(s0lid)) and charcoal 425,321 m~ (solid) (47,655 tonnes). By 1990, Blan-
tyre City residents will consume 872,033 m™ (solid) ot tree< for fuel.
On average, the Blantyre City households spent monthly MWK 12,41 (com-
pared to an average of MWK Il.]19 for all Malawi's urban houscholds:
MWK 3.45 for firewood, MWK 3.98 tor charcoal, MWK 3.406 for clectricity
and MWK 1.52 for paraffin,

The UN Food and Agriculture Organization (FAQ) Missicn on the Environ-
nental Erfects of Development revealed in 1987 that there is o high
demand  tor wood enerpv in Blantvre City, which would require about
60,000 ha of plantations to meet present and tuture demand, There is no
way of meeting this cuergy demand or halting the deicrestation in the
shire Highiands, untess development stratepies are undertaken to  in-
crease the woodfuvel supplies: improving munagement of indigenous forests
for fuelwoud production, establishing wood-energy plantations, encourag-
ing swallholder farmers to grow their own trees for domestic purposes
and lor suale as rucl, introducing wood-saving technologies, etc. The
city of Blantvre obtains much of ity weedfuel from customary land (out=
side the city boundaries), notably [rom areas along the Chikwawa, Mwanza
and Matoupe roads. Firewood also comes from the pazetted forest reserves
and the plantations. However, it is the customary land ferecis which are
a diminishing asset due to fuclwoud collection, agricultur.  cxpansion,
shifting cultivation, graziug, bush fires, and commercial timber har-
vesting therebv leading to especially severe deforestation around the
clty boundaries. The present fuclwood supplies cannot sustain the demand
in perpetuityv; and on many steep hill slopes and in eatchment areas, the
removal of natural woody vegeration is having adverse impact on the
cnvironment (e.g. soil crosion, effects of water roginme, ete.).

Objectives
This project will assist in the development of the forest resources and

energy-saving devices so as to strengthen the sustainable rencwable
resource base for the Blantyre City,

Work Description

The proposed project will banically ivvolve the foliowing main features:

(a) Establishment, development and operation of 10,000 ha of fuelwood
plantations in the following arcas: Chikwawa cscarpment, Chingale
Hills, Mpemba Hill, Mwanza, Michiru, Muianje outer slopes, Namisu,
Nkula/Tedzani, Phalula, Thyolomwani, and converting harvested pinc
plantation arcas within the city boundaries. Based on the atfores-
tation rate of 2500 ha/vear from the secord to fifth veais and the
mean annual increment., oi 15 m”/ha, the asount ol fuelwood available
would be 4,800,000 m (sclid) during the life of the tree crops
(32 vears) (one 8-vear seedling rotuvion and three 8-year coppice
rotations), veprescenting a value of MKW 80,400,000 at current real
fuelwood prlces,
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(b) Protection, control, management and utilisation of natural woody
vegetation covering 54,660 ha (546.6 km") of uncultivated and unre-
served customary land situated in Blantyre, Chikdwawa, Machinga,
Mwanza and Zomba Districts.

The estigated volume on sustained vyield basis will be over
300,000 m™ (solid) pey vear, but the mean annual increment ranges
from 0.21 to .74 m /ha/year. The productivity may be improved
through regulatory measures; f{orest regencration; cntrusting the
management of the natural forests to rural communities (Village
Forest Committees) who will receive forestry advice and training;
and creation of intrastructure, etc.

(c) Establishment of modern charcoal production in distant fuelwood
plentation areas and distribution channels in Blantyre City basi-
cally for houschold purposes.

(d) Distribution of improved stoves permitting a saving of fuel in
cooking and other houschold coperations,

fe) Increasing the vield of traditional carbonisation techniques on
custonmary land,

(f) wehabtlitavien of degraded and uncroppable lands tetalling 500 ha
vhich boe o or tew alrernatlive uses, by planting trees, and
establishing wood lots and plantations with a view to reduce cro-
sion and to protect the environment.

«g) ldentification and establishment of some 50-80 ha of species/prov-
enance trials in rhe dry cones of Blantyre, Chikwawa, Machinga,
Mwanza and Dowmba Districes,

(h) Training of stafl and communities in social forestry,

(1) Provision of civil works, plant, vehicles, equipment, services and
other resources requived for the purpose.

implementation

This project proposal is for a S5-year period with a possible extension
period thereafter. This is primarily so, because the fuelwood tree crops
attaln utilisable size in 8 years, are repewable resources, and can be
managed on a sustained yleld basis.

It is envisaged that the project would be executed, managed and super-
vised by the Wood Energy Division of the Forestry Department in the
Malawi's Ministry of Forestry and Natural Resources,

Cost Fstimate

The project is estimated to cost MWK 9,342,856, equal to USD 6,540,000

at current exchange rates, The costs are estimated as shown in the fol-
lowing table.
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Estimated Cost for Blantyre City Fueiwood Project

(Malaw! kwacha)

Category Year I Year 2 Year 3  Year 4 Year 5 Total

Buildings

Houses 755000 706000 18800 14124 22000 1515924
Office/stores 110000 - - - - 110000
Roads and bridges 35000 48875 60000 75000 60250 279125
Water supplies 66680 1650 1900 2190 2520 74940
Electricity 29040 3000 3450 3970 4600 44060
Other Construction

wood sales sheds 20000 750 750 900 1000 33300
Nursery - - - - - -
Fstablishment - 5000 1450 1600 1800 9850
bire towers - 8000 800 1100 1200 11100
"lant and Vechicles

Four-vheel

drive vehicles 129600 - - - - 12497)0
Motorcycles 27000 36000 - - - 63000
Saloon car L8000 - - - - 18000
i~-ton lorries 120000 - - - - 120000
Tractors 1206060 - - - - 120000
Push-bikes - 2400 - - - 2400
Fersonal emoluments

(salaries & wages) 09222 607672 7129206 875047 1050056 2301203
Maintenance and

running expenses 179000 233380 268387 308645 354947 1344304
Cther equipment 37500 §6000 a000n 100000 30000 343500
bpecial Expenditure

Extension and

training 30000 35000 40000 50000 50000 205000
Surveys 5000 - - - - 5000
Materials - 340000 372500 400000 440000 1552500
TOTALS 1821042 2113727 1587243 1832476 2018308 9342856
Funding

The requested funding is for
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Project No., 5.7.1

Project title: ESTABLISHING A FUELWOOD PLANTATION AT RUVU - (TANZANIA)

Background

Forest resources in Tanzaniu are currently being explaited beyond their
sustainable yield. In order to easc 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 existing facili-
ties of the experimental station would he utilised, and trees with known
survival rates for that area would be planted.

the products could be sold cither as luelwood or converted to chareroal.,
The usefulness of the project does not depend on which merket is chesen
at this point, since minimum time until the first harvest will be
h years., in the meantime dirferent options tor marketing the wood will
he investigated.

The project is capable of providing energy it the same or less cost to
tne consumer as the present system, at the same time as reforestation is
achieved,

Giveu the pressures for clearing forests for agricuiture o~z net effect
of withdrawing semi-forested land sueh as the proposed area may be that
exlsting lorests are turned into fields. lu this particui, r case there
are <ovnd reasons for the location, but there may still be areas within
Ruvu that should be selecrively planted. Existing forest, even if it is
of a low productive variety, should not be cleared to make room for the
fuelwood plantation.

The documentation available does not provide a clear basis for deciding
that the area is suftable for large-scale plantation with the assumed
yield. Before a final decision is made the results of trlals begun in
1651 should be assessec so as to get a firm basis for the calculations
of forest ecconomy,

Objectives
The main objective is to reduze deforestation in Tanzania.

. . 0 3,
The plantation js expected to vield at least 12 m drv wood per year per
ha, with 7200 m” to be harvested after 6 Years,

The plantution together with the marketing and final conversion chosen
should aim at yvielding enerpgy at a cost which is less than the current
860 TZ3/GJ to final consumcrs, Kough calculations indicate that direct
use of fuelwood in inproved, but cheap stoves may give an energy cost
below 500 TZS/GJ., 1f the best available combustion technology was to be
used, energv costs to the final consumer would sink below 200 TZS/GJ.
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Even if the lower range of cost targets is not met the project should be
counted 1s a success 1f it breaks even at the same time as lorest cover
is increased. Thirs is equivalent to having a free reforestation program~
me. The break-even point is currently at 860 T75/CJ to final consumers
via cthe production of charcoal. in the evaluation of the programme one
should ensure that no existing forested arca has been lost, even if the
varieties ccncerned have a lower yield.

The plantation 1s so small compared with the fuelwood and charcoal mar—
kets that no significant social benefits should be cxpected whichever
product range {s chosen. If the wood 1s scid as charcoal without improv-
ing stoves at the consumer side, the economy of the project does not
allow any lowering of the cnergy prices. income distribution effects
will 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 the project. It is
tar more fmportant that personnel gains experience that can be applied
clsewhere. Given that the site 1s chosen due to its existing experimen-
tal plantation and infrastructure, it should not be expected that this
project will contribute to the general infrestructure of the area.

Work Description

An area between the north and south Ruvu forest reserves is proposed as
a fuelwood plantation. Givea the long maturing times of such a planta-
tion it is proposed that the investment be spread over 6 years. From the
bth vear onwards the project should generate enough income to replant as

well ae slowly cxpand.,

uf  the total area oi 67,000 ha, a Ifuture fuelwood plantation of
45,000 ha fe¢ euvisaged, The economic plans envisage the use of seedlings
ot Cassia siamea, but the results of current trials will be taken into
consideration when chooslng stock, It is pruposed that 100 ha be planted
each year for 6 years to give a total arca of 600 ha financed by devel-
opment  funds. This will require an investment of 725 1.8 willion per
vear spread over 9 years, with a total expenditure of 1T7$ 10.& million
from first seed to last harvest. The steadvy state yield is cstimated to
be 7200 m™/vear.

The programme will be run by a specially appointed manager, who will pe
integrated into the Tanzanian administralive structure. iocally and na-
tionally. Management costs as well as equipment maintenance have been
included in the budget as an overhead o 130% of direct establishment
costs. The choice of site and svope for the project is for the express
purpose ot avoiding purchase of new equipment and establishment of new
administrative structures in this ecxploratery phase,

Due to the importance ot the concept an: the long time lags involved,
the project should be periodically assessed so that experiences can be
brought to bear in other gcographical cras. These expenses will not be
debited the project account, but should be carried by the Donor. They
are however assessed as part of the total cost to the Donor.
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Ilmplemertation

Project implementation will be undertaken by the Division of Forestry,
The schedule of establishment will be as follows:

Year 0 100 ha taken up and planted

Year 1 100 ha taken up, 100 ha maintained

Year 100 ha taken up, 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 teken 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 lLiaison Officer will be nceded for ap-
proximately 3 months a year. Analysis work should be pertorred within a
similar framewortl.,

Year O wii! require approximately 3 nan-vears for 100 ha, cxpanding to
about 40 man-years when the entire area is being concarrently worked,

The plantation will prepare a progress report each year, in addition
there will be a monitoring report from the Liaison Otflcer.

Cost Estimate

The f{nvestment per hectare was estimated in January 1984, Allowing for
10% inflation the afforestation should require some TZ$ 18,000 per ha,
The 1nvestment {or one new [leld 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 bhe incurred for 3 years after the
Initial establishment until harvesting at year 6. All expenses concern-
ing the plantation have been included but they have not been discounted
to give the present value,

Further expenditurce wili oecur with harvesting, couverting and marketing
the wood. It is proposed that this phase of operations be studied sepa-
rateiy and thesce costs are not included here.

A suitable area .or this phase ol the project would be 100 ka/year,
leading to a steady state area of 600 ha after 6 years. The average
steady state cost of this will be TZ5 1.8 million. Due to the time pro-
file of che expenditure, investment will continue for 9 years after
vear 0, but totpl expenditure for 600 ha brought up to a steady state
yield of 7200 m™, is estimated to be TZS8 10.8 millien.

All the expenditure excepting the expatrlate personnel contribution will
be iu Tanzania.

In addition there will be same management costs estlmated at TZS 100,000
per year.

The cost or a lLiaison Officer for 5 mouths 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.

L. 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 plantatious at a cost of USD 120,000,

Hence the total cost estimated is as follows:

175 UsD
Establishing Ruvu fuelwood
plantation 10.8 million
Administration 0.9 million
LLiaison 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 T2S 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

SOUTHERN AFRICAN DEVELOPMENT COORDINATION CONFERENCE (sapce)

TOWARDS AN ENERGY POLICY FOR SOUTHERN ARRIca (1)

1. The Southern African Development Coirdination Conference, comprising

the People's Republic of Angola, the Republic of Botswana, the
Kingdom of Lesotho, the Republic of Malawi, the People's Republic of
Hozambique, the Kingdom of Swaziland, the United Republic of Tanzania,
the Repudlic of Z2ambia and the Republic of Zimbabwe, 4s committed to
developing a coordinated approach to the problems of energy development,
conservation and security, SADCC States recogniso that the profligate
use of the world's non-renewable tnergy resources, particularly by the
industrialiscd countries, undermines the present and future development,
not cnly of the Third World, but of humanity as a whole.

2. As a sub-region, the Southern African Development Coordination
Conference countries are potentially rich in energy resources., We
have reserves of gas and oil in Angula, massive deposits of coal in
2imbabwe, Botswana, Swaziland, Mozambique, Zambia and Tanzania, as well
as large hydro-electric capacity, both actual and potential, in most of
the countries of the region. These envrgy resources are used almost
enticely for modern sector development and for export., Even glven our
e€nergy resacurces, however, SADCC countries are concerned lest the seemingly
insatiable demand for energy of the industriaslised world blocks our future
development preapects, It has been predicted that the demang for energy
of our modern sector will develop rapidly within the next twenty five
yeara, By that time it is estimated that, on present trends, the Jdeveloped
vworld wlll already have consumed the vast bulk of the world's identificd
fossil fuel rererves. Plentiful and cheap cnergy was a prerequisite for
the development of Furope and North America. The present policies, .
however, of the industrialised countries gecem designed to ensure that
similar conditions will not prevail as the accelerated development of
our own region gathers momentum,

3, In all our countrics the traditional sources of e..erpy, wood and
draught power, remain crucial to the livelihood of tho majority of
our populations, both rural and urban. However, there arc serioug
ccological problems related to pPresent congumption patterns and it is
our intentlon to Cooperate regionally to promote cheap and efficient
forms of energy which can be made available to the masscs of our pcople
with the minimum of ecological damage. We believe that technological
advance, leading to improved use of the new sources for the production

of euergy, can contribute to meeting basic energy needs in our rural
areas.,

(1) 1Issued in Luanda, People's Republic of Angola, Fobruary 1982
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4., The Southern African Development Coordination Confercnce countries
are committed to using energy in a more balanced, more cconomical
and more self sustalning way. We intend to lessen our dependence on
imported fossil fuels and, within.the region, progressively to diversify
the sources of energy available to us., In this effort wo will, within
our regior, give prioerity to indigenous sources of energy, both renewable,
such as hydrq power, and non=renewable, such a8 geon, 011 and coal. SADCC
couutries are conscious that Lydro-clectric power 1o one of the most
important sources of energy and will, in future, continue to play a crucia
Tole. As we develop the hydro power potential of the region it is our
intention tc creatc an integrated electricity network which will nake
available energy throughout the reglon - even in the most remote areas.

5. One unique reginnal characteristic is that, glven the inheritance
of colontalism, certain of our major hydro-electric schemes have
been designed nct anly to meet our nceds but the necds of Souih Africa.
It 18 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 mecting the Tequirements of our regim.

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 ensurcd that the purchase of oll represents
an wver increasing burden on our scant foreign cxchange reserves. The
rapid advance of oil prices to more econonaic levels, though juatified,
has placed massgive ad justment strains on all our economlies. 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 exchanpe drain and a real constraint on
our development. Fven glven effective conservation measures we believe
that, in the coming years cur demand for oil must inevitably increase
due to:

(1) the duilding up of a sound industrial basci
(11) the associated increase in demand for transport;

(1i1) the rapid and large scale devclopment of intensive
methods of agricultural production

(1v) the accelerated and integral development of our
rural areas.

It is, therefore, difficult for us to be sanguine about both the cost
and the avellability of fossil fuels in the yecars to come,



7. We, the Southern African Developrent Coordination Conference States,
Tecognise that former world oil consumption patterns were, in the

long term, both insupportable and irrational. We accept arguments,

economic as well as moral, to achicve a more realistic pricing systen.

The transition from cheap to more oxpensive oil is one, however, for which

ve are 111 prepared. This transition has alrcady created massive problems

for us and ~ill coentinue to do so for many years % comc. We fully support,

however, the oi] producers of the developing world im thelr constant

struggle to obtaln an nconomic price for this essential and non-renewable

raw material. Even so, it must be recalled that it 44, we, the non-oil

producing countries of the Third World, who are bit hardest by this increasc

in prices. We pay twlce. First to the producers for their uil. Second,

to the industrialiscd countries which have the power to shift the burden

of thesc new costs to us in the form of increased prices for their

manufactured goods., The terms of trade of developing countrics progressively

deteriorate and, 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 assistanon has on our econamices.,

He thercfore request that these cuts be restored and that the agreed UM

aid targeta be achleved. 1In global terms our demand for oil is not high.

HWe 1ook also to the oil-producing countries to increasc the level of

assistance they already make avallable.

8. Policles of national and regional solf reliance provide the

fundanental basis on which we ‘build our responsc to theoe problegs,
He look first to our own resources and skills but, as is often the case,
in order to mobilise these resaurces for our own benefit and for the
nceds of the rest of the world, we require adequate assistance, not only
financlal, but also in terms of appropriate technology transfer and
technical assistance. In particular, assistance is ncoded to help megt
the often high {nitial costs of developicg ths new and renewable sources
of energy.

9. The People's Republic of Angola has bLeen charged, by SADCC Heads of
State and Government, with the responsibility for developing a

rcglonal energy development, conscrvation and sccurity plan. This involves

the systematic collection and analysis of energy data from each of the

countries of the region. On the basis of this information, and in close

consultation with Member States, an integrated regional energy policy

will be developed. Regional consultations are already in hand and

preliminary research has been initiated. One ares of special concern

relates to the problems of technology transfer. In the energy field the

Teglon is heavily dependent on the transfer of capital goods and technology

from the industrialised world, SADCC will seek to acquire and develop

appropriate technologies, both in the fleld 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 manner.

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 cnergy situation
SADCC's strategy will be aimed at achieving the following objectivest

€))

(11)

(111)

(iv)

)

(vi)

(vi1)

(viit)

(ix)

(x)

(x1)

Careful and calculated policy of oil conservation with the
intention, ultimately, of using this resource only where
there is no alternative.

Exploration and exploitation of the region's massive coal
deposits, both to meet reglonal needs and for export.

Intensification of oil, gas and coal prospecting within
the region, as well as other promising sources of CTergy .

Increased use of large hydro-electric schemes to meet,
inter alla, the demands of agriculture, industry and
trunsport systoms, such as rallways.,

To promote small scale hydro-electric schemes as a
main coetribution to rural development.

The application of biemass, sojar energy, etc. to imprave
the living standards of the rural 7opulation :Nd to mect
cnergy requirements ir the urban areas.

To cnsure that existing rescarch and trainina facilities
are used to their capacity and that additional resources
are made avzijsble to.them to cxpaned té meet urpent
regional rneeds,

To promote information exchange and technolopy transfer
by building links vithin the region and between the
region and internatiamal agencies and institutions.

To scek wars to increase intra-regional trade in enerpy
resources and related technolopices.

To promotc the interconnection of the national clectrical
networks to guarantee the supply of energy throughout the
reglon. Such integration w11l allow for the rational
utilisarion of the reglon's cnergy resources.

To promote afforestation programmes, to improve

{orest management practices and to provide basic
information to populations in order to achieve rational
utilisation and environmental improvement.



11. Our international cooperating partners are invited to assist in the
following ways:

(1) By increasing access to concessional finance, particularly
from the industrialised countries, to support viable projects
for the production of energy especislly those leading to a
reduction in the use of imported fossil fuels - e.g. the
electrification of the rallways, the devclopment of river
transport in placc of roads, cte.

(11) By finding more offective and flexible mechanisms through
which to Increcase, in consultation with the oil producing
countrics, the resources made avallable to the SADCC Member
States to asslst in meeting energy needs.
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