AFRICAN DEVELOPMENT BANK GROUP

BENIN/TOGO

NANGBETO HYDROELECTRIC DAM

Project Performance Evaluation Report (PPER)

OPERATIONS EVALUATION DEPARTMENT
(OPEV)

12 January 1995




OPERATIONS EVALUATION OFFICE (OPEV)

AFRICAN DEVELOPMENT BANK
01 P.O. BOX 1387 Abidjan 01 COTE D’IVOIRE
Tel: (225) 20— 44— 44, Telex 23717123263, Fax: (225) 21~ 77—53/20~59-87

RO e S FCY

.Board Reference Number
BENIN/TOGO

NANGBETO HYDROELECTRIC DAM.PROJECT
(ADB LOAN NO. CS/BN/T/PU/83/001)

1. Since its establishment in 1968, CEB (Communauté Electrique du Bénin), the inter-
State institution serving the two (2) Governments of Benin and Togo set itself the task of
promoting the development of the hydréelectric potential of the MONO river which forms
th : boundary between the two countries. Engineering ard economic studies culmmated in
the choice of the NANGBETO site for the construction of the first dam. :

2. The purpose of the Nangbeto hydroelectric dam with a capac1ty of 60 MW and a
potential of 148 GWh/year is to:

i) satisfy the medium-term power requirements of Benin and Togo (up to 1990);
ii) produce a large water reserve (1.7 billion m®) which should make it possible
to:
a) have a fishery production potential estimated at between 1,000 and

1,500 tons per year,

b) develop 43,000 ha of irrigation blocks (with a pI‘OjCCt of two prlorlty
blocks of 2,000 ha).

3. The components of the project are as follows:
i)  civil engineering structures (dam and reservoir);
ii) electro-mechanical equipment;

iii) transmission network;

iv) resettlement of the population;
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. v) project management and training; and

vi) engineering ‘and,‘works'sup,ervi,si0ns‘» R LT

R . The actual cost of pro_lect on completron m 1987‘ is, UA 98 22 mrllron The ADB loan "
UA 8.56 m ncec ' 3

1‘70) was dtstrlbuted among the other donors

5 The project was completed in June 1987 on time and without cost overruns.

6. Ori the whole, considerable effort was made to solve all probleris and to achieve a ‘
smooth implementation of the project. _ o o ]

' ‘ : _ O
7. Works were carried out accordmg to contractual requi ements The procurement of i

goods and services was satisfactory. The services. of the gmeemng Consultant.and thie
gfforts made by CEB, the executing agency, contribiited ifi ﬁhe succéss of the project.

§ , The structures are of good quality, design criteria guarantee their good mamtenance
'z‘lnd ensure a aitrsfactory viability of the facrlmes -

- iO The IRR on completion was estlmated at 5. 32% ag Hely P
o, dn d the: ERR on completion was 20.81% against 13 81% at apprarsal A4
¥ 14
{7
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R
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13.  Lessons learnt from this experience were mai_n'ly ré”’fa-tihg to the foll‘owing points: ;
a) The design of a hydroelectric darn under an; ‘eg;all energy m ster plan whose f )\
B effects concern several countries is a lpng-teim successfuf factor promoting IR
régional integration and the interconnection of 'tneutywlorksv at least cost. , S
b)  The appraisal of secondary projects (agricultis ‘e’prscrculture w1thasocral :
~ character) shall go hand-in-hand with t iial of the hydrobleéttic project
itself. Each of the secondary prOJects | also contain con"‘ tions for
implementation without dam. Only the ne tesult of the project with 4t
without dam should be integrated into the ptrofitability study.
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d)

€)

Environmental issues relating to the dam should, be addressed right at the
prefeasibility studies of the project so that considéred actions taken latér on.
should be in line with the environment and that the protective measures to be
taken and their costs and financing resources should be clearly identified and
put forward. The appraisal and completion reports should have examined
environmental issues and estimated the appropriate measures to be taken.

A good technical supervision by the Engineering Consultant contributed.
substantially to the success of the project.

The installed cost of the KW which is US$ 2,100 at 1991 prices is correct

. compared to the available statistics of projects with similar sizes (ranging

between 2,000 and 5,000 US$).

The organizational and staff training aspects of the project are successful as
well as the security for institutional viability.

14.  Consequently, recommendations have been made both to the Governments, the CEB
and the Bank to:improve f‘uture operatlons in the sector: in partlcular it has,been

b)

c)

d)

: recommended: ;. - 4 4
4 L PoC P 3 b 5 : : ;
TA. ‘For the Governments of Benin and Togo f
a) The implementation of supplementary projects should be a priority so as to

benefit fully from the economic possibilities which the dam can offer besides
energy production. The implementation of the fish breeding development
project on the reservoir should be encouraged by a priority financial support.

Efforts made by the Governments to resettle the people should be pursued so
as to provide a better agricultural training to farmers, reduce the use of fuel
wood, ensure soil conservation and strengthen the sensitization of the
population to the need of protecting the reservoir against harmful effects of all
types and to protect the plant ecosystem surrounding the dam.

For the long-term development of the electric sector, the Governments should
encourage interconnection projects with neighbouring countries (Ghana,
Nigeria and Céte d’Ivoire). The price of the KWh delivered should be more
advantageous than any other solution.

As regards irrigation scheme$ in the Mono lower valley and taking into
account the encouraging results obtained from existing schemes and the
competitiveness of the price of husked rice compared to imported rice
(following the devaluation) and to comply with the conclusions of the impact
study, it recommended that: :

OPEV/PC/ABS NANGRETO




. ii)

- e).{ - For the ADJARALLA Hydroelectrlc Devel 'pment Pl‘OjeCt its implementation | ’ i
-~ -should take into account the outcome of the environmentat impact study, o
especially:

PR

3w

‘the programme for the rese«trtlement and compensatlon of v1llagers e R
taking into account, the outcome of the land tenure study completed it

i s A E .

The Governments should, with regard to the recovery of arrears, éncour;age
the efforts' made by CEB and especially the Recovery Corfimittée so as to

a study of the rice sub-sector be made as well as impr0veménts'lto N
stimulate national production,; o _ B

a management structure be put in place with the coopetation of the o
benef1c1ary populatlon while resol‘vmg concmrremly land problems

proposed orgamzatlon of fish breeding around the lake with a full L
component; ‘

enacting fishing legislation based ok the outcome of the support project
being implemented on FAO firiancifig;

taking necessary measures to demand the treatment of the effluents
from the (TOGOTEX) textile- factory and to aveid the risk of pollution
and consequently *the death of fish; ; :

May 1994 " ¢ ) o B

- o

lmprove

_stabilize the situation which will enable the.cash holdmgs of the mstltutron to o ?

B. As regards CEB ' , 4

a) B Carry on the buttress works on the left bank to stop Lhe phenomenon of
~erosion observed-and in this way avoid the danger of slipping at the r

approaches of the dam. : : i

b) As regards its ongoing computerization programme, CEB should speed up the
application on stock management so as to carry out its mamtenam
: programme effectively. - : . : ”1;

Fish-breeding Component

~¢) - . Taking into account the failure of this compi
itis recommended. that necessary ineasu k
- ADJARALLA project, this-component should be well-defined and 1

- financing should make it possible to put-im-ptice an adequate structure.
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Thermal Equipment Component

d)

a)

b)

Taking into account the present energy deficit, the rehabilitation of the thermal
equipment appears necessary so as to enable CEB to cover needs pending thie
completion of the CEB/NEPA interconnection projects and the Adjaralla Dam .
and to avoid resorting to load-shedding.

Bank Group

As regards the Adjaralla Hydroelectric Development component, the ADB
should play a catalytic role in filling the financing gap and in the
commencement of the project as soon as possible so as to support the efforts
of the Governments. :

With regard to the CEB/NEPA Interconnection Component; given that this
project will contribute to the reduction of the investment and operating cost
of electric energy, it is recommended that its implementation be accelerated
and facilitated so as to satisfy requirements by the year 2005.

Increase supervision and monitoring mlssmns in order to be able to react on
tnme to remove possnble obstacles

ADB should ensure that teasnblhty studies mclude all technical, econqmlc and
enyironmental aspects. ,

Stress on feasibility' studies relating to all components offering a better *
regional integration.

The ADB should ensure strict compliance w1th procedures for the procurement
of goods and services.

OPEV/PC/ABS NANGBETO
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This Audit Report 1s based on the findings of a Bank Group
post-evaluation mission mounted in June 1994 by Mr F. OUALI, Civil Engineer to
Benin and Togo. Enquiries concerning the content of the Report should be
adressed to Mr I.B.C. JOHN, Director OPEV on Extension 4089.
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. Local currency = CFA Franc
1. At appraisal (4th quarter 1983)
UA _ = CFAF - 392.07 .
UA 1 = US$ 1.07867
2, At completion (4th. quarter 1990)
UA 1 =  CFAF 364.61
UA 1 = US$ 1.39256
3. At post-evaluation (2nd quarter 1994)
ﬁ UA 1 = CFAF 806.595
UA 1 = US$ 1.41260
1 KV =  Kilovolt = 1000 volt
1 KW =  Kilowatt = 1000 watt
1 MW = Megawatt = 1000 kilowatt
1 KhWh = Kilowatt-hour = 1000 watt-hour
1 Mih = Megawatt-hour = 1000 kilowattahour
1 GKWh = Gigawatt-hour = 1000 me¢gawatt-hour
T kVA = Kilovolt-ampere = 1000 Vglt ampere. -
T MAA = Megawatt-ampere = 1000 Kilovolt- ampere
1 MT - Metric tonne = 1000 kilogrammes
TEP = Tonne 011 Equivalent
reviatior
ADB = African Development Bank _ ‘
BADEA = Banque arabe pour le développement en Afrique
CCCE = Calsse centrale de coopération économique
CEB = Communauté électrique du Bénin
CEET = Compagnie énergie électrique du Togo _
CFPP = Centre de formation et de perfectionnement Professionnél
CIDA = Canadian International Development Agency
CIMAO West African Cement Factories
CTL = Lome Thermal Power Station
EDF = Electricité de France
EEC = European Economic Commynity
FYop 3 = Five-Year Operational Programme n° 3
“GDP = Gross Domestic Product
GNP - = Gross National Product:
GSM =  Gross Self-financing Margin
HV = High Voltage
IDA = International Developmént Agency
OPEV/AMP/0664s
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- Kreditanstalt fiir Wiederaufbau
. Local Currency

Long and Medium-term

Low Voltage

Medium Voltage

National Electric Power Authority
Organization of Petroleum Exporting Countries
Office Togolais des Phosphates

Société Béninoise d'Eau et d'Electricité
Short Term

United Nations Development Programme

Volta River Authority

FISCAL YEAR

01 January - 31 December
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(iv)

KEY_PROJECT DATA

PRELIMINARY DATA

* COUNTRY

PROJECT TITLE
ADB LOAN
BORROWERS
BENEFICIAIRES

EXECUTING AGENCY

A. KEY LENDING DATA
1 1. Date of request
% 2. - Loan amount :
é ;
3. Interest rate
* Statutory charge
* Commitment charge
* States' onlending rate
to CEB
4. Duration
5. Grace period
6. Repayment modalities
7. Board approval
8. Loan signature
9. Date of effectiveness
OPEV/AMP/0664s

Togo, Benin

Nangbeto Hydroelectric Dam Project
N° CS/BN/T/PU/B3/001 of

13.07.1984

Governments of the Republics
of Benin and Togo '

~ CEB (Communauté Electrique du
Bénin)

CEB: Nangbeto Project Department

\PPR

- 1981
* 22.01 at‘appraisal

* UA 15.44 M UA 8.56 M
at loan agreement
signature

9.5% on amounts

disburséd and

outstanding

1% per year on

amounts disbursed

and outstanding

1% per year on the

undisbrused loan

portion

: The same loan
conditions
: 20 years
: 5 years
: The principal in 30
half-yearly payments
: October 1983 '
: 13 Julyl9s4 ,
6 March 1985
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(v)

PROJECT DATA ESTIMATE ACTUAL
1. Total cost in millions of UA 117.15 98.22
2. Financing plan (in MUA)
a. At appratsal :
- ADB 22.02 . 8.56
- Government/CEB 5.20 13.93
-  Others 89.93 715.73
117.15 98.22
b. After loan
agreement signature
- ADB 15.44 8.56
- Government/CEB 20.11 13.93
Others 96.59 715.73
132.14 98.22
. Lo 5
3. Deadline for first
disbursement 27 June 1985
4. Deadline for last
disbursement 31 Dec. 1990
5. Actual date of last
disbursement 4 July 1988
6. Commencement of studies
and works June 1984 August 1984
7. End of works Mid 1987 Summer 1987
8. Project completion date - Dec. 1987

C. Performance Indicators
1.

2.

A > A W

OPEV/AMP/06645

verrun

Slippages

- Delay in the entry into forc

- First disbursement delay

- Last disbursement delay

- Number of extensions of the
last disbursement

- Delay in the completion date

Proje implementaton status

Institutional performance
Performance Qf the enterprises

Engineering_Consultant's
Performance

Ni1l
2 months (39/37)
e : Nil
: 3 months
Nil

Nil
Nil

Completed
CEB - satisfactory

Satisfactory

Satisfactory
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Appraisal

7. IR vgam e 5:32% :
8. ERR 13.80% " 20.81% 3
, ‘ %
D. Missions Man/day 5
- Identification - - -
- Preparation - - - :
- . Appraisal May 1983 -3 45 5
- Monitoring - AR R & - :
= Supervision - ) - - b
-+ * PCR Oct/Nov. 90  —* - - <" F 15 ;

=  -Post-Evaluation June 1994 S 15

E. Disbursement Estimated Actual -

*  Total disbursed 15.44 ‘8??6; !
* Amount undisbursed - 6.788 S
*  Amount cancelled : 6‘98“‘ , . .
*  Amount annually disbursed: T et i :
1985 1986 19817 _QBB x *Qt__ \ . ;

l%559 4.26 0. 46 8 56 ‘
F. ¥
_ S _ Shewt
Project Loan Amount Approval Implementation PCR
in MUA ' §tdtus
* 1060
i - lome Electricity - ¥ 02770671974 ¢ completed
% -  Dispatching Centie - " ‘: (Qﬁ9/08/1987 " in progress
j *  BENIN -
3 -  Extension of Power AR
Distribution Network o , R
in the Coastal Area ~ - 1.60° %7 s jearrera completed
- " _ Suppl. 1.90 20/12/1976 - completed
) : NN SR R

-~ Onigolo Cement
Factory Electrification
- AEP Study and
Electrification of 9
main towns

-~  AEP and electrification
of 9 main towns

0.75 B -V k7477 S

* compl&ted

(FAD)

-~ 9.00 18/03/1982

5.00 17/10/1987

_completed

i s
ity %

" completed

Preliminary
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ABBREVIATED PERFORMANCE AUDIT MEMORANDUM (ABBREVIATED PPAM)
OF THE NANGBETQ HYDROELECTRIC PROJECT

PREFACE

1. This Project Performance Audit Report (PPAR) comprises the Project
Performance Audit Memorandum produced by the Operations Evaluation Office and
the project completion report produced by the Department of Infrastructure and
Industry, North Region (NISI). It focuses on the NANGBETO hydroelectric
project for which an ADB loan of UA 22.00 million (loan N° CS/BN/T/PU/83/001)
was approved in July 1984 in favour of the Governments of Benin and Togo.
ADB's contribution represents 18.8% of the total project cost which had been
estimated at UA 117.15 million; the remainder was financed by the IDA, Kuwait
Fund, OPEC, BADEA, KFW, CCCE, CIDA, FAC, UNDP and CEB - an Inter-State
organization responsible for electric energy production and transportation in
the two States.

2. The project was completed in June 1987, the semi-industrial operation
of the power station started in October 1987 and the testing of all the
equipment ended in December 1987. The project was implemented without delays
and cost overruns.

3. A completion mission took place in October 1990. The relevant
completion report (hereto attached), which was finalized in September 1992,
dealt with all the aspects relat1ng to project preparation, appraisal and
implementation, as well as the evaluation of the various performances.

4. The Audit mission which took place in June 1994 comprised a visit of
all the installations and helped complete aspects not covered by the PCR, in
particular the technical viability of the works after six years of operations.
the operational performances, the economic viability, the short, medium and
long-term sustainability and development of the project. In view of the
quality of the PCR, an Abbreviated Audit was considered adequate.

5. This abbreviated PPAM gives a brief summary of the findings of the
PCR and deals with the durability of the effects and the development of the
project. The major findings, lessons and recommendations focus on the project
itself as well as on the electricity sector of the two (2) countries (Benin
and Togo).

OPEV/AMP/0664s
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1. H T LET

1.1 Since 1t was established in 1968, the CEB (Communaute Electrique du
Bénin) an inter-state organization, has had as its main objective the
development of the MONO river hydroelectric potential. The engineering and
economic studies led to the choice of NANGBETO for the construction of the
first dam. ‘

1.2 The purpose of Nangbeto dam with a capacity of 60 MA and a potential
of 148 GWh/year is: L

7S

* to satisfy the medium-term power requirements of the ‘Republics -

of Benin and Togo (deadline 1990);

3

* the large water reserve (1.7 billion m”) thus provided should

enable:

a) a fish production potential estimated at 1000 to 1500
tonnes per year; and

b) the development of 43000 ha of irrigation blocks (with a
project of two priority blocks of 2000 ha).

1.3 The project. implementation unit was placed under the CEB to which-

project management was entrusted. The technical and administrative management
as well as the training component were satisfactorily handled.

1.4 Technically, the Nangbeto project was implemented on schedule and
within the estimated budget. There were no major modifications 1in the
project. The only modification made was in the design of the equipmert
decided upon after the laboratory tests and it helped reduce cost. The
services of the engineering consultant were satisfactory.

1.5 Goods and services for the components in which the Bank was involved,
were procured in accordance with our existing rules of procedure.




3 T R
= -2 -
1.6 One of the problems raised 1in the PCR and which affects

sustainability focuses on the billing and -recovery aspects at the CEB: the
outstanding payments position shows that the CEB 1is facing the problem
3 connected with the outstanding payments of the two (2) major cement companies
- in Benin and Togo.

e ekt i s bl K B b s S s

;é. 1.7 Technically speaking, an analysis of the production of Nangbeto in %
o relation to the total power sales at the CEB, with regard to the comnected K
i network, shows that the main objective of 148 Gwh has been jately achieved

1.8 The IRR at completion was estimated at 5.32% as against. 9.47%

projected at appraisal. The ERR at completion was 20.81% as compared to
13.80% at appraisal.

4
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II. VIABILITY AND PERFQRMANCE
2.1 Operational Performances and Technical Viability

2.1.1 The results after six years of operation show that the criteria of
design and the quality of materials used are satisfactory; the fittings and
equipment of the various structures are in good condition and therefore
guarantee a longer life of the scheme. The same observations were made on
similar projects financed by ADB and for which the PCR have been prepared
(namely the KOMPIENGA-LUPHOLO EZULWINI Dams).

2.1.2 The Dam is equipped with automatic control instruments which make it
possible to monitor its behaviour in the long term.

2.1.3 With regard to investment, the cost of the Nangbeto dam is_about US$
2100/installed KW, which 1s lower than the breakeven point currently admitted
for this type of project, i.e. US$ 5000/KW. For the sake of comparison with
similar ADB-financed projects in Africa, the costs were US$ 3950/KW for. the
LUPHOLO-EZULWINI project in Swaziland, US$ 16370/KW for Kompienga in Burkina,
U§$ 4582/KW for the SELINGUE Dam in Mali and US$ 5090/KW for the REWEGURA Dam
i Burundi. | : ;

2.1.4 Financed by ADF, the electric energy production and transportation
Despatching Centre., will enable the CEB to equip itself with a centralized
management centre of 1ts network. The mission ensured that the design of this
centre permits an optimum management of all the sources of energy (including
the thermal power station which will help fill the gap pending the completion
of the other programmed schemes).

2.1.5 The results established in 1994 demonstrate that the organizational
structure put in place by the CEB for the operation and maintenance of its
hydroelectric equipment as well as the efforts made by the maintenance teams
fn the servicing of the equipment are satisfactory enough to ensure a good
long 1ife of the installations. ‘

OPEV/AMP/0664s
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2.2. Financial Performance and Economic Viability

The Fish-hreeding Component

2.2.1°  The large water reserve formed by the dam should have served-as a
basts for the development of fish-breeding activities. This ive has
been achieved: no structure has been put +n place for the organization . of

“this activity; clandestine and non-convéntional fishing rather resulted im a

destruction of the fish potential and led the Togolese authorities to prohibit
fishing.

The Irrigation Scheme Component

2.2.2 Although its operational area remains the development and tapping of
eletric energy, the CEB is required to play the role of an agency coordinating

~ the firrigation schemes of the lower MONO river valley the promotion and
- implementation of which is its responsibility.

- 2.2.3 A first tranche has been selected and proposed for -Bank Group

financing on the basis of the impact and feasibility study; and this in the
form of a pilot project of 500 ha for each country (instead of the 2000 ha
fnitially planned). ‘

2.2.4 ‘A site visit has made it possible to observe that the villagers have,
pending the putting in place of this programme, space out grouped themselves
into associations to cultivate rice. The yield of 11 tonnes/ha (at:the rate
of 5.5 tonnes/ha for each crop season) 1s encouraging* and the villagers are
dble to sell their produce at the price of CFAF 210/kg  which, since
devaluation, permits to stand firm against the price of imported rice from

~ Thailand at CFAF 240/kg (national statistics).

:2.2.5 A study of the position of outstanding payments shows that the CEB-is

st111 confronted with this phenomenon, especially for the heavy users (the two
ééménivfactories in Benin and Togo, the office Togolais des Phosphates and the
ﬁiéctficify Distribution Company of Togo (CEET), as SBEE had no fault at the
time of the Bank's audit mission.

* By comparison, the yield prérvéd for similar projects financed by
the Bank are 5.5T/ha for the Kourani Baria project in Niger and 4.7
T/ha for the Boghé plain project in Mauritania.

OPEV/AMP/0664s
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2.2.6  To solve this problem raised in the PCR, a recovery committee. -has

been set up since July 1993, and its action has made it possible to stabilize

the outstanding payments: in effect, agreements have been signed with all the
heavy users and, at present, they settle their bills regularly and pay their
arrears by monthly tranches fixed according to the financial capacity of each
institution.

2.2.7 In conclusion, the project has achieved its objective with regard to
the principal component which is electricity production. The achievement of
the projected economic performances remains linked to the implementation of
the secondary components whose investments are maintained in the programming
of the Bank Group.

2.3 INSTITUTIONAL VIABILITY

The CEB, as the agency responsible for the operation of the Nangbeto
Dam and the management of the energy production park, has equipped itself with
new management and organization tools <(adapted new organization chart. -
computerization and optimized management by the dispatching centre), which
will enable it to achieve in coming years a more efficient performance.

2.4 Environmental Impact

At project appraisal 1in 1983, this aspect was not taken into
consideration. At project completioh, the summary report on the resettliement
of the population and on the environment concludes that there is no need for
the particular protection of the plant species and wildlife found in. the
region.

OPEV/AMP/0664s
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III.

3.1 A1l the studies have concluded on an optimum plan for developing'thé
potential of all the possible sources of energy.

he Hydro-el ric Development Component

3.2 Within the framework of the definifﬁon of a plan for dmveiopin@‘thé
hydro-electric potential of the MONO river dowhstream of the existing:Nangbeto
development, the feasibility studies as well as the techmico-econemic studies
have concluded on the maintence of the ADJARALA dam project.

3.3 This project, maintained under the ADB loans for appraisal in 1995,
will enable the CEB to produce 400 GWh/year by hydro-electric means (at the
rate of 150 GWh/year by Nangbeto and 250 GWh/year by ADJARALA), which
represents 38% of its energy requirements in the year 2001.

3.4 The last diagnosis made on the thermal park of the two countries
(from IBRD financing) reveals the necessity for a quick rehabititation of this
park to meet the short-term requirements.

3.5 In the medium-term, action will be taken on the electric networks
interconnection project (CEB/NEPA) which forms a tranche of the global

interconnection project of the networks of Cbdte d'Ivoire-Togo-Benin and

Nigeria, whose study was carried out and adopted in 1989, moreso as this
multinational project is one of the best examples of regional integration
which these countries and the Bank should make a success of, especfally as
regional economic integration corresponds to the priority objectives of the
FYOP.3.

3.6  In the longer term, the Adjarala hydro-electric development project

~will help meet the electricity requirements up to the year 2001 (including the

operation of the thermal park and the interconnection network).

OPEV/AMP/0664s
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Iv. NCLUSIONS, LESSONS AND RECOMMENDATION

4,1 Conclusions
4.1.1 Pr Impl jon

From the technical and works implementation points of view, the
construction of the dam was a success. The works were carried out in keeping
with the contractual demands, and did not necessitate major modifications.

The procurement of goods and services was satisfactory and the
monitoring of the Engineering Consultant during the works contributed to the
success of the project.

The project was completed on schedule and within the estimated budget.

4.1.2  Project Result

The works are of good quality and the design criteria guarantee a
good reststance of the structure.

The initial purpose of the project, which was to meet the medium-term
electric energy requirements of Benin and Togo has been adequately achieved.

The objective relating to the development of fishbreeding activities
was a fatlure as no structure had been put in place. Lack of fishing boats
and nets and the absence of an awareness campaign and training were
responsible for this failure.

4.1.3 Pr Performanc

The behaviour of the dam since the beginning of its filling up to the
date of the Audit mission (June 1994) has been satisfactory.

The performances of the executing agency were remakable and, those of
the other operators, generally satisfactory. This project is an example of
coordination between the two States, and falls within the regional integration
policy.

OPEV/AMP/0664s
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4.1.4 Viability of the Project - )

The security factors, the QUality'Oftthe materials and.eguipmerit put,

in place, the competence of the operating and maintenance teams, the automatic

control measurements as well as staff tratning are highly satisfactory and

guarantee the long 1ife of the scheme.

The CEB has undertaken to reorganize its administrative management by
putting 1n place new organizational faci]ities and appropriate computer
equipment. Particular attention has beefi paid to staff training.

-4.1.5 In general, all the performance criteria (of design, operational and

fnstitutional implementation) are satisfactory and the project is.a success.
4,2 Lessons

- The design of a hydro-electric dam within the framework of a
global energy master plan whose spin-offs affect several countries 1is
a factor of long-term success promotiong regional integration and
network interconnection at the lowést cost.

- The appraisal of secondary projects (agriculture-fish farming -
social character) should go hand in hand with the appraisal of the
hydro-electric project 1tse1f.' Each of the secondary projects should
also meet the conditions of an implementatien without dam. Only the
net income of the project with and without dam should be included-in
the profitability study.

- Environmental issues relating to the dam should be tackled right
from the pre-feasibility studies of the project so that valorized
actions takenklater on can be in harmony wjth the environment and the
protection measures to be taken;,tand,‘their ‘costs and means of
financing clearly identified and put forward.. The. evaluation and
completion reports should have examined the environmental issues and
assessed the implementation of the appropriate measures.

- A sound technical sup@rvision of the Engineering Consultant
contributes considerably to the success of the project.

OPEV/AMP /06645
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- The installed KW price of US$ 2100 at the 1991 rate is correct:.
in comparison to the statistics available on projects of similar size
(between US$ 2000 and 5000).

- The organizational and staff training aspects are factors of
success of the project and guarantee its institutional viability.

4.3 Recommendations
In addition to the recommendations 1identified in the PCR, the main

actions which the Audit mission can recommend concern especially the following
points:

A. For the Governments of Benin and Togo

- The development of complementary projects should be a priority
in order to take full advantage of the economic possibilities which
the dam may offer outside electric production. The implementation of
the fish-breeding development project on the dam should be promoted
by a priority financial support.

- The efforts made by the Governments under the relocation of the
population should be pursued in order to give a better agricultural
training to farmers, reduce the wuse of firewood, ensure soll
preservation and strengthen the education of the population on the
necessity to protect the dams from all sorts of harmful effects and
to preserve the vegetal ecosystem surrounding the lake.

- For the Tlong-term development of the energy sector, the
Governments should promote interconnection projects with the
neighbouring countries (Ghana, Nigeria and Céte d'Ivoire). The price
per KW supplied should be better than any other solution.

- Concerning the firrigation schemes in the lower valley of the
MONO, in view of the encouraging results obtained on the existing
schemes, given to the competitive price of husked rice as compared to
tmported rice (following devaluation), and in order to comply with
the findings of the impact study, it is recommended that:

OPEV/AMP/06A4s
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1) an analysis of the rice sector be carried out and proposals for
improvements made to stimulate ‘the national production;

; 11) a management structure be put in place in collaboration with the
ﬂ ' recipient population while 'at the same time solving the land

problems.

- For the ADJARALLA hydro-electric development project, it§
‘ implementation should take into consideration the results of the
32 . environmental impact study, especially:

. 1) the organization of fishing around the lake with a full p:
e component; .

ii) the putting in place of a fishing legislation based on the

. ,

8 results of the support project béing implemented on FAO

% financing;

g. i) the launching of necessary measures to insist on the tréatméhf‘,w!ﬁ

b of the textile factory (TOGOTEX) effluents and avoid the risk of
' pollution and consequently f1sh mortality,

iv) in the villagers' resettlement and compensation programme; the.
taking into consideration of the results of the land study
compieted in May 1994 |

B

|

: Regarding the arrears recovery .component, the Governments sholild
v encourage the efforts of the CEB and more especially those of the
recovery committee to adjust the situation, which will help fimprove-

i the cash balances of the Institution.
) | B. For_the CEB

The Dam Componen

- Construction of protectivesworks on the dyke of the left bank in
order to check the eroston _phenometion obsérved and so avoid the
danger.of landslides on the access road to the dam.

[/AMP/06RAs
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- Within the framework of its ongoing computer?iation programme,

the CEB should speed up the application retating to stock management
in order to better implement its maintenance programmes.

The Fish-breedi m

- In view of the failure of this component in the NANGBETO

project, it is recommended that the necessary steps be taken so that

in the ADJARALLA project, this component is well defined, such that
its financing can enable the putting in place of an adequate
structure.

The Thermal Park Component

- Given the current energy shortage, the rehabilitation of the
thermal park proves necessary so as to enable the CEB to meet its
requirements pending the completion of the CEB/NEPA interconnection
projects and the Adjaralla Dam, and also in order to avoid resorting
to lToad shedding.

C. For the Bank Group

- In the Adjaralla hydro-electric development component, the ADB
will be expected to play a catalytic role by assisting in the

finalization of the financing and the start up of the project without

delay in order to support the Governments' efforts.

- With regard to the CEB/NEPA Interconnexion component, since this

project contributes to the reduction of the investment and operating
cost of electric energy, it is recommended to speed up and facilitate
its implementation in order to. meet the requirements by the year 2005
and

* to multiply supervision and monitoring missions in order to
react promptly in removing possible obstacles; '

* the ADB should ensure that the feasibility studies include all
the technical, economic and environmental aspects;

OPEV/AMP /06645
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the feasibility studies should lay emphasis -on all the
components which make fo¢.a bgtter regional. integration;
the ADB should ensure str1ctj ccmpliance with'vthe' procurement
procedures. a ' '
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MINISTERE DES MINES

DE L'ENERGIE ET DES REPUBLIQUE TOGOLAISE

RESSOURCES HYDRAULIQUES Travall-Liberté-Patrie
CABINET

N® 075/MMERH/CAB Lomé, 29 July 1994

THE MINISTER
Subject : Nangbéto Hydro-Electric Dam Project

Mr. Director,

I hereby acknowledge receipt of two copies of the abbreviated
Performance Audit Memorandum on the above project, and I am grateful for them.

I have no comments to make on the document. I am convinced that the
pertinent recommendations on this document will permit a better coordination
of the current policies and programmes in our countries.

Yours faithfully,

Anato AGBOZOUHOUE

OPEV/AMP/0664s
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COMMUNAUTE ELECTRIQUE DU BENIN TELECOPIE: 21-37-64

Rue de la Kozah - B.P. 1368 TELEX: 5355

LOME (TOGO) TELEPHONE: 21-61-32
Service: SEC Company

Department

Signataire: Boukary ALIDOU Attention de Mr R.M. BISHAI
Writer Copie a: Directeur Bureau

Copy to: Evaluation des
Opérations p.1

Nombre de Pages: 2
Number of Pages N° Télécopie: 225 20 49 09

Date: 5 AoOt 1994
TELECOPY N° 261/CEB/DG/SEC/94

Subject : Nangbéto Hydro-Electric Dam
Abbreviated Project Performance Audit Memorandum

Mr. Director,

We hereby acknowledge receipt of two copies of the preliminary
version of the abbreviated Performance Audit Memorandum of the Nangbéto
Hydro-electric Dam Project. Our comments are as follows:

Page (i1) Abbreviations

CFPP : Centre de Formation et de Perfectionnement Professionnel
("Professionnel" in place of "personnel").

Page (V)

C.é Slippages: é months (39:37); please explain the two month$ delay
to us. '

1.5 D Write Lesquelles with two 1s instead of one.

Page 2.

2.1.4 : Write ..."a centralized management centre of 1{ts network"
instead of "a decentralized management centre of its network".

Page 4

2.2.5 : ceb's outstanding payments: modify the sentence in brackets as
follows: "the two cement factories in Benin and Togo, the Office
Togolais des Phosphates and the Electricity Distribution Company
of Togo (CEET)", as sbee had no fault at the time of ADB Audit
mision.

2.2.7 : The partial conclusion; as it 1is worked, does not seem to

faithfully reflect the project background. As a matter of fact,
(more than 905 1in our opinion) of the principal projéct
“component concerns electricity production. The failure of the
secondary components, which represent less than 10% of the
project, should not lead to the conclusion that the project has
not achieved the projected economic performance. A restatemant
of this partial conclusion, with emphasis on the interest in
making a success of the secondary components, would be advisable.

~ OPEV/AMP/0664s




hententiathaliian aaatdatclie LSSt d T E TR s v e e - - —— T —_ N S

E .

% o

E 2.3 : Institutional Viabili

i Since the current efficiency of ceb is not questioned, quality

fy the last line of this paragraph as follows: "...will enable it

E- to achieve in coming years a more efficient performance".

L Page 6

,;f 4.1.3 : Last paragraph: Delete "and the two national electricity

b companies". ’

gf Thank you for the good quality of the report.

3
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é Yours faithfully,

: Boukary ALIDOU

A Director-General
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CURRENCY, ACRONYMS AND ABBREVIATIONS

Currency Equivalents

Local Currency = CFAF Franc
1. At Appraisal = (4th Quarter 1983)
1 UA = CFA Franc 392.07
TUA = US$ 1.07867
2. On Completion = (4th Quarter 1990)
1 UA . = CFAF 364.61
1 UA = US$ 1.39256
Weights and Measures
1 KV = Kilovolt = 1000 Volt
1 KW = Kilowatt = 1000 Watt
1 MW = Megawatt = 1000 Kilowatt
1 Khh = Kilowatt-hour = 1000 Watt hour
1 MNH = Megawatt-hour = 1000 Kilowatt hour
1HWh = Gigawatt-hour = 1000 Megawatt hour
1 KVA = Kilovolt-ampere = 1000 Volt ampere
1 MVA = Megavolt-ampere = 1000 Kilovolt ampere
1 MT° = Metric ton = 1000 Kilogramme
PTE. = = Petrol ton equivalent
Abbreviations
CIDA = Canadian International Development Agency
IDA = International Development Association
ADB = African Development Bank
BADEA = Banque Arabe pour le developpement en Afrique
LP = Low Voltage
CCCE = Caisse centrale de cooperation economique
CEB = Communaute electrique du Benin
EEC = European Economic Community
CEET = Compagnie energie electrique du Togo
‘CFPP = Centre de formation et de perfectionnement du personnel
CIMAO = Cimenteries de 1'Afrique de 1'Ouest
ST = Short term
CTL = Centrale thermique de Lome
EDF = Electricite de France
FAC = Fonds d'Aide et de Cooperation
HV = High Voltage
KFHW = Kreditdngtalt fur Wiederaufbau
LMT = Long and Medium Term
LC = Local currency
MV = Medium Voltage
OPEC = Organization of Petroleum Exporting Countries
oTpP = Office Togolais de Phosphates
GDP = Gross Domestic Product
GNP = Gross National Product
UNDP = United Nations Development Programme
SBEE = Societe beninoise d'eau et d'electricite
VRA = Volta River Authority ‘

Fiscal Year

ist January - 31th December
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1. PRELIMINARY DATA

2. COUNTRY

3. TITLE OF PRQJECT

4. REFERENCE NUMBERS OF LOAN

- ADB
- AID

- KUWAITI FUND
- KUWAITI FUND
- BADEA
- BADEA

- OPEC
- Ccce

—  KFW

-~ CIDA
—  FAC

- UNDP

(3]

RROWER
6. NEFICIARY
1. IN Y
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BASIC DATA ON PROJECT

Togo, Benin

Nangbeto Hydro-electric Dam Project

NO. CS/BN/T/Pu/83/001 of 13/07/84

BENIN No. 1507 BEN of 26/07/84 LOAN

TOGO No. 1508 TO of 26/07/84 LOAN

BENIN No. 274 of 17/07/84 LOAN

TOGO No. 275 of 17/07/84 LOAN

BENIN No Number of 26/06/84 LOAN

TOGO No Number of 27/06/84 LOAN

BENIN No. 355 of 02/08/84 LOAN

Straight to the CEB No. 52200 210010s&of
24/10/84. :

GRANTS

BENIN of 01/09/1984
TOGO of 01/09/1984

TOGO of 1984

CEB of 24/02/1984

BENIN of 29/08/1985
TOGO of 15/05/1985

Government of the Republic of Togo and Benin .

CEB: (Communaute Electrique du Benin)

CEB:

Management of Nangbeto Project
a Project Manager (Togolese Engineer)
a Deputy Manager (Benin Engineer)

two Division Chiefs (technical, admini-
strative and financial).

two expatriates both assisted by two
nationals for a maximum duration of 55
months for the first and 28 months for
the second; basic staff of about 10
nationals.
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II. LOANS
1. LOAN REQUEST
2. TOTAL AMOUNT OF LOANS
-~ ADB
-~ AID
== KUWAITI FUND
-~ BADEA
-~ OPEC
-~ CCCE
3. TOTAL AMOUNT OF GRANTS
—— KFM
-- . CIDA
--  FAC
-~ UNDP
--  AID

RIS et ch LA A A

"o

1981

~Estimate Implementation
At Appraisal _UA Thousan
UA 15.44 ~ 8.556
DTS 28.20 13.520
‘KD 6.00 15.066
Us$ 10.00 6.905
US$  4.00 '+ 2.806
FF 86.00 - 9.182
bM 44.00 14.909
Can'$  11.00 7.603
FF 1.4 1.067
us$ 0.8 0.168

-- 4. 506

At the first meeting of donors held in Cotonou on 24th February 1984 1t was
decided that the ADB will provide UA“6.9 million and OPEC US$ 8 million
These amounts were modified as stated above, when the agreements were signed.

4. INTEREST RATES QF LOQANS

A.

State Loans
ADB
AID

KUWAITI FUND

9.5% per annum on the disbursed amounts and

outstanding

3.5% per. annum on the disbursed amounts. and
outstanding

BADEA 6.5% per ‘annum on the disbursed amounts and
outstanding.
OPEC 1% per annum on the disbursed amounts and
outstanding.
Onlending Rates of States to the CEB
ADB $imilar loan conditions.
. AID 10.8%. per annum.

 B50/0333M

KUWAITI FUND
BADEA
OPEC

Similar loan conditions.
8% pef anumm.
4% per annum.
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5.

C. Direct CEB Loan
CCCE

STATUTORY COMMISSION
- ADB

——  KUWAITI FUND

— A Mo

-

/

COMMITMENT CHARGE

- ADB

- AID

- KUWAITI FUND

- BADEA

-- OPEC

-- CCCE
REPAYMENT DURATION

- ADB

- AID

- KUWAITI FUND
- BADEA

- OPEC

-- CCCE

BS0O/0333M

iid

5% per annum on the disbursed amounts and
outstanding.

1% per annum on the disbursed amounts and
outstanding. '

0.5% per annum on the disbursed amounts and
outstanding.

0.75% per annum on the disbursed amounts and
outstanding.

1% per annum on the undisbursed balance of
the 1loan commencing forty-five (45) days
after the signing of the loan agreement.

0.5% per annum on the undisbursed balance
and commencing 60 days after the signing of
the loan agreement.

0.50% per annum on the undisbursed balance
and commencing 60 days after the signing of
the loan agreement.

None

None

0.50% per annum

Twenty (20) years including a grace period
of five (5) years.

Twenty-five (25) years including a five (5)
year grace period. ,

Twenty-five (25) years including a five (55
year grace period.

Fifteen (15) years including a four (4) year
grace period. _

Seventeen (17) including a five year grace
period.

Twenty (20) including a five (5) year grace
period.
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8. DATES OF LOAN APPRQOVALS

- ADB October 198
- AID 1983
- ‘KUWAITI FUND 1984
- BADEA 1983
- OPEC - 1983
- CCCE 1983
9 DATES OF LOANS SIGNATURE
--  ADB 13th July 1984
- AID 26th July 1984
- KUWAITI FUND 17th July 1984
- BADEA 26th ‘and 27th June 1984
- OPEC 24th August 1984
- CCCt 24th October 1984
10. DATES OF EFFECTIVENE F_LOAN Between 1st and 6th March 1985 for any
donor. Given the cross effectiveness
clause of the loan, all co-financiers
“had. .to respect the period so as to
ensure that financing had actually
been settled.
ITI. PROJECT DATA .
Estimates at Appraisal Actual
' --- UA Thousand ----——  ————n UA Thousand --------
1. Total Cost
‘ Foreign Local ) Foreign Local
Exchange Currency Total Exchange Currency Total
94.87 22.28 117.15 72,962 25,260 98,230
2 nancin 1
Estimates at Appraisal Actual
UA Thousand UA_Thousand
sources Foreign Local o Foreign Local
Exchange Currency Total A Exchange Currency Total %
. ADB 22.02 - 22.02 18.8 8.556 - 8.556 8.71
. AID 12.83 5.47 18.30 15.6 7.153  10.873 18.026 18.35
. Kuwait.Fund 16.48 0.86 17.34 14.8 11.616 3.450 15.066 15.34
. OPEC 6.94 - 6.94 6.0 '2.806 - 2.806 2.86
. BADEA 8.67 - - 8.67 7.4  6.905 - . 6.905 7.03
. KWF 12.84 1.04 13.88 11.8  13.701 . 1.208 14.909 15.18
. CCCE 9.71 2.43 12.14 10.4 8.600 0.582 9.182 9.35
. CIDA . 3.38. 4.51 7.89° 6.7  7.603 - - 7.603 7.74
. FAC 1.13 0.17 1.30 1.1 1.067 - 1.067 1.08
. UNDP 0.87 2.60 3.47 3.0 0.168 - 0.168 0.18
. CEB - 9.20 5.20 4,4 4,787 9,143 13,933 _14,18
. TOTAL 94 .87 22.28 117.15 100. .962  25.260 100.00
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Deadline for first disbursement

Actual date of first disbursement

ADB
AID

KUWAITI FUND
BADEA

OPEC

CCCE

ADB

AID

KUWAITI FUND
BADEA

OPEC

CCCE

Estimgtgd starting date of works

Actual rtin f works

Launchihg Qf international competitive
idding_for ly of equipmen

~and civil engineering works

BSO/0333M

Expected date of works completion
followed by watering of the dam

Actual date of works completion
Watering of dam

Semi-industrial operating of station

Equipment testing sucessfully
out C - :

Estimated date of the end of
complementary activities

31 March 1985

27 June 1985
15 June 1985
10 June 1985
30 March 1985
20 June 1985
30 June 1985

31 December 1990

4 July 1988

10 September 1989
25 July 1988 ’
15 March 1988

10 July 1988

15 September 1988

June 1984

August 1984

July 1983

M1d-1987 -

Summer 1987

October 1987

: - December 1987

1990
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IV. Performance statement
1. Querrun + None.

[ - '0 ' ’37 .

;i deiay in effectiveness None

= delay -in first disbursement : 3 months

- delay in last disbursement :  None

- No. of extension of last disbursement ¢ None

- .delay in completion date ™ .~ . None
| 3. Completed’
: 4. CEB-Satisfactory
: 5. Pé?fbrmance of firms Satisfactory
; 6. Pe formange of Consulting Engineer Satisfactory
g 7.0 IR At Appraisal 9.74Y,
E o At Completion 5.32%

8.  ERR At Completion 13.80%

% At Completion 20.81%
f V. Missions umber of - No of »
5 - Identification - - -
b - Preparation . : - 0 :
i - Appraisal May 1983 -3 .45
[ - Follow-up T - -
, - Supervision - -
: - PCR - Oct/Nov. 1990 - 1 15
i VI. Disbursement
: Disbursed total " UA 8 556 183.31
; Amount cancelled UA 6 883 816.69
! Unused balance UA 6 883 816.69
| .
¥
g
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1. INTRODUCTION

1.1 Background

1.1.1 Since the energy crisis of 1973, Benin and Togo, like the other
developing countries, have become increasing aware of the extent to which
energy utilization and requirements affect their economies and their
development. The oil import bill increased at a time when they were trying to
establish a small but viable industrial sector. At the same time, the
traditional sources of energy, mainly firewood and charcoal, were being
exploited irrationally owing to the population growth and the development of
agricultural production.

1.1.2 It is in this rather dismal energy context where, to make matters
worse, development efforts in the economic sectors of the two countries
require a more efficient use of energy and more abundant and cheaper supplies,
that the Communauté Electrique du Bénin (CEB) does its job which consists in
the development and exploitation of the electric power resources of Benin and
Togo and their supply to the national electricity corporation of the two
countries.

1.1.3 Since its establishment in 1968 by the Governments of the People's
Republic of Benin and the Republic of Togo, the CEB, which is an inter-State
agency, has been working to promote the development of the hydro-electric
potential of the Mono river and the studies it undertook resulted in the
choice of Nangbeto as the site for the construction of the first dam. |

1.1.4 The comparative analysis of possible solutions for meeting the
Increased energy requirements of the two countries has shown the economic
advantage in building the Nangbéto dam which seems to be the best solution,
and one which will, in addition, give the two countries a certain autonomy as
far as energy is concerned, considering that the present power supply come$
from Ghana and, to a lesser extent, from thermal power centres.

1.1.5 In anticipation of power requirements estimated at nearly 100 MW,
much higher than the guaranteed voltage of the Volta River Authority comjng
from its plant in Akossombo (Ghana), measures were taken in 1975-1976 by an
Italian Consulting Firm, Electroconsult, with the help of the UNDP, to define
an optimal electric energy supply scheme for the CEB and to update the
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prefeasibility study on the Mono River Development Scheme, prepared in
1965/1966 by a Consortium of French Consulting Firms and Agencies under the

coordination of SOFRELEC. The various phases covered prior to the signing of

the agreements and the onset of works are appended to this report (Annex N° 5).

1.1.6 ‘The feasibility studies consequently threw light on the economic
advantage of developing the hydro-electric potential of the Mono river through
the hydro-electric development of Nangbéto, and CEB was able to mobilize the
necessary funds from various donors and in July 1983 launched competitive
bidding for civil works and equipment supply.

1.1.7 The final agreement of international financing agencies was reached
early summer 1983 so that the various contracts with the civil engineering
firms and with the builders were signed in summer 1984.

1.1.8 Civil works and equipment studies then started and progressed
according to the engineer's schedule. The dam was watered in summer 1987 and

" the semi-industrial operation of the Nangbéto station started as planned in
'Qctober-1987. Equipment tests were completed without difficulty end 1987 and

following; a training course organized by ?the Consulting Engineer, the CEB
operation staff gradually took over the installation (from Ocﬁober 1986 at the
Moméhagou station to November 1987 for the turbines-alternators unit)and has

since then operated it.

1.2 Sources of information

Documents that have been used as sources of information are the

following:
- ADB Appraisal Report (October 1983);,

- ADB Loan Agreements;
- all documents provided by CEB, SBEE and CEET.

1.3 The Bank Group Role

1.3.1 This project which is the subject of this completion report was the

Bank Group's first operation for the CEB in Benin. The Group has, however,

carried out operations in the two countries at different periods.
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1.3.2

NO

10.
1.

2.
13.

14.
15.
16.
17.
18.

19.
20.

I.

The

Date of

Approval

23/03/72

19/10/72
05/04/74

19/09/75
17/10/75

16/07/76
20/12/76

27/06/77
23/11/77
29/06/78
17/10/78
17/10/78
22/03/78

24/04/79
27/11/80
30/03/81
03/12/81

18/03/82

26/08/82
15/11/84
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Bank Group's Operations in Benin

Bank Group's operations in Benin are given hereunder:

Title of Project

Dogbo-Tota Azové-Abomey Road Study

Irrigation of 1,200 ha in Oueme left
bank valley

Extension of the electricity network
in the coastal region

Oueme Valley Irrigation II
Reconstruction of the bridge and
construction of a dam on the

Cotonou Lagoon
First Line of Credit to BBD

Extension of the electric distribution

network in the coastal reglon (suppl. loan)

Development of medico-sanitary services
Dogbo-Tota-Azové-Abomey Road
Development of stock-breeding

Elect. of the Onigbolo Cement Factory
Extension of the Port of Cotonou
Pre-investment study for water supply
and electrification of 12 district
principal towns

Pobona Polytechnique Complexes
Pobé-Kétou Road '

Second Line of Credit to BBD
Dogbo-Tota-Azové-Abomey Rd (suppl. loan)

Water & electricity supply in 9 district
principal towns

Planting of firewood in South Benin
EAbomey-Bohicon-Kétou-Il1lara and
Road StudySavé-Okeowo

Amount----4

€

(in millions UA?{UA)
ADB ADF
0.160
0.310
1.600
3.500
4.000
1.000
1.900
5.000
8.000
4,500
5.000
2.420
0.751
8.000
8.000
2.500
0.900
9.000
12.000
0.950
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e Amount-—-—————-
Date of (in millions UA/FUA)
_N° Approval Title of Project ADB ADF NTE
21. -12/06/85 Integrated Rural Development of
’ Queme Prov. 8.820
22. 24/10/85 Reinforcement of conception and imple-
mentation capacity of health project 0.734
23. 24/10/85 Health Sector Study 0.455
24. 20/11/85 Savé-Parakou Road Construction 8.000
25. 19/08/87 Study for Cotonou access &
transversal Rds. 0.770
26. 26/10/87 Rehabilitation of the Porto-Novo/Pobé Rd. 7.850
27. 26/10/87 Development of Stockbreeding Project 14.000
28. 26/10/87 National Telecommunication Network
Maintenance Improvement Plan 11.640
29. 28/04/88 Mono Province Integrated Rural
' Development : 13.000
Total _ 16,310 126,030 2.42

1.3.3 The implementation status of the various projects is summarized as
follows:

1. Agricultur
Seven (7) projects amounting to BUA 0.31 million from ADB resources
and FUA 55.82 million from ADF resources, have been financed in this sector.

They are:

- Oueme left bank irrigation;
- Oueme valley irrigation II.

These two projects have been post-evaluated.

- Development‘of stock-breeding:
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The project was completed in 1986 and the completion report has
been prepared. The loan agreement for the second phase was
signed on 4/12/1987.

South Benin Firewood Plantation

The project implementation schedule which started in 1986 was.
later revised and the project will be completed late 19§i
instead of 1990. This revision is the direct consequence of the
slow pace with which project works started, resulting from the
delay in acquiring equipment needed for its smooth running.
Indeed, the goods and services procurement process was very long
firstly because ADF procedures were slighted and ADF had to draw
the attention of the Project Unit so that its procedures could
be respected and secondly because of red tape during the signing
of contracts (it took the new Minister some months to
familiarize himself with the file). Project implementation was
slowed down because of the sanctions imposed on Benin and these
have blocked disbursements for the project since July 1988. The
sanctions were lifted in September 1989.

Oueme Province Integrated Rural Development:

Because of the country's financial difficulties, the provision
of the Government's contribution to the projectﬂis being done
intermittently. This is delaying project 1mp1eméntation.
Although the project entered its active phase in 1987, it
experienced a slow-down in 1988 and 1989. All the works on the
construction of the various buildings are behind schedule
because of sanctions. Farm tracks development works are being
held up because of non-disbursement of the loan granted by ABEDA
which is also awaiting repayment of its previous loans.

Development of stock-breeding, phase II

The project has entered its active phase especially after the
1ifting of sanctions against Bénin

Mono Province Integrated Rural Development.




1.3.4

1.3.5

2.

The Tloan agreement has just been signed, the delay was due to

sanctions.

Public Utilities

This sector_ has benefited from five Bank Group operations totalling

BUA 3.50 million from ADB resources, FUA .21.39 million from ADF resources.
The projects of this sector are::

Extension of electricity distribution in the coastal region.
The project has been completed and is operation.

Pre-investment study for watér and electricity supply in tweleve
(12) district principal towns.

The study has been fully completed.

Water and electricity supply in nine (9) district principal
towns.

The project has been complieted.

National Telecommunications  Ma§ﬁ%énance Improvement Plan. The
first contracts have just benefited from a takeoff advance in
September 1989.

Transport

Six projects and three studies have been financed in this sector: six

from ADF resources (including TAA) for a total amount of FUA 33.86 million,
one from ADF resources for BUA 4 million and finally one from NTF resources
for UA 2.42 million. The projects and studies are the following:

BSO/0333M

Dogbo-Tota-Azove-Abomey Road Study:

The study has. been <conducted and ~ has facilitated the
construction of the road.. L

Reconstruction of the bridge and construction of a dam on the
Jagoon at Cotonou:

Development of medico-sanitary services.
The project has been completed.

Reinforcement of conceﬁtion and implementation of health
projects.
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The project has been completed.
Health Sector Study:

The consultant has completed his study which is now the subject
of a Government/ADF analysis.

4. Industry

1.3.6 Two lines of credit amounting to BUA 3.50 million have been granted
by the ADB to the "Banque Beninoise pour le Developpement" (BBD).

II. Bank Group Operations_in Togo

1.3.7 Since the beginning of its operations in Togo in 1972 until 30th June
1990, the Bank Group has financed 13 projects and one study at the national
level. The total amount out of ADB resources stands at BUA 18.46 million and
has been used for the implementation of 6 projects. NTF has cofinanced with
ADB one projeect amounting to UA 4.5 million and ADF has, in addition to one
supplementary programme for the amount of FUA 54.45 million. At the
multinational level and with respect to Togo, the Bank Group has contributed
to the financing of four projects for the total amount of FUA 8.68 million out
of ADF resources and 23.64 million out of ADB resources. The list of all
these projects is given hereunder:

-A - National Projects

Date o ' : Amount
of - (In million UA/FUA)
N°  approval Title of project - ADB ADF NTF
1. 20/06/72 Line of credit to BTD 1.35
2. 27/06/74 Electrification of the Lome area 2.80
3. 23/03/75 Route SOKODE-BASSAR 4.50
4. 18/09/75 YEGUE-LANGABOU Rd. Feasibility & Eng. Study 0.25
5. 20/12/76  TABLIGBO-Lome Port Railway 5.00
6. 19/09/77 COnstruction of the Lome Oil Mill 3.81
7. 23/03/78 Const. and Equipment of Tech. Sec. Schools 5.70
8. 07/06/78  SOKODE-BASSAR (supplementary loan) 5.00
9. 17/10/78 Construction and equipment Lome CHU 2.00 4.50
10. 26/04/79  YEGUE-LANGABOU Road ‘ 8.00
11. 25/03/80 - Second-Line of Credit to BTD : 3.50
12. 08/04/82 KARA-KETAO-KEMERIDA Road and the
KETAO-KPAGOUDA Slip Road 10.00

18.46 63.10 4.50 -
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Date

of
N°  approval
1. 16/07/76

2. 03/12/81

3. 15/12/83
4. 19/08/87

B - Multinational Projects

Amount
- (In million UA/FUA)
Title of project - ADB ADF  NTF

CIMAO Cement Works 8.20
Feasibility Study for the Ifrigated Agri-
cultural Development of the Lower Mono
Valley 1.22
NANGBETO Hydroelectric Dam 15.44
Electric Energy Generation and Trans-

mission Dispatching 71,46

The state of execution of the projects by sector of operation is as follows:

A. National Projects
1. Adgriculture

BS0/0333M

The two loans previously granted for the agricultural sector
(the East MONO rural development project and the forestry
project) have been: cancelled because of the changes in the

components and agricultural policy made by -the Goyernment;

Consequently, the Forest Development project (FUA 14.65 million)
for which the loan agreement was signed on 05/05/87 is the Bank
Group's first operation in the sector.

Public Utilities

This sector represented by the e]ecfricity supply project in the
Lome area, has been granted UA 2.8 million by the Bank, and
implementation has been completed.
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Transport

Six (6) loans have been granted to the sector 1nclud1ng'UA 5.0
million out of ADB resources for a single project and FUA 27.75
million out of the Fund's resources for five projects and
studies. A1l the projects and studies have been fully completed:

- Construction of the TABLIGBO-Lome Port Railway to ensure
the supply of fuel to the Lome refinery at the West African
Cement HWorks (CIMAO) at TABLIGBO and the transport of
clinker; the loan of UA 5.0 million has been granted by the
ADB. The rail link has been in operation since June 1979;

- Improvement and tarring of the SOKODE-BASSAR road, which is
57 km long was granted two loans in 1975 and 1978 for FUA
4.50 million and FUA 5.00 million out of the Fund's
resources and was completed in July 1979;

- Feasibility and Engineering Study on the YEGUE- ANGABOU
road financed by the Fund with a loan of FUA 0.25 million
which has been used to construct the road;

- Improvement and tarring of the YEGUE-LANGABOU road which is
58.8 km long and whose works were completed in 1982. The
amont of FUA 8.0 million out of the Fund's resources was
required to finance this project;

- Construction of KARA-KETAO-KEMERIDA road (25.4 km) and the
KETAO-KPAGOUDA slip road (border with Benin, 14.6 km)
financed by the Fund with a loan of FUA 10.0 million. The
works were smoothly completed with a substantial unexpended
balance and were handed over provisionally on 11 December
1985.

Social
- Two projects in this sector share three loans from ADB, the

Fund and NTF of UA 2.0 million, FUA 5.7 million and UA 4.50
million respectively. They are:
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- Construction and equipment of the University Hospital
Centre (CHU) of Lome to which UA 2.0 million has been ¥
allocated out of ADB resources and UA 4.50 million out of |
NTF's. Construction work initially planned was completed
and provisionally received in February 1985. The medical

‘~equipment has been. procured and installed. Supplementary
works (sanitation, kitchen, laundry room and administrative
departments) approved by the Bank are being finalized. The g
revised 1ist of goods and services has also made 1t
possible to finance the installation of an air extractor
and air conditioning in the dark :room, the blood test and
hematology rooms of the labaratory, additional material for
the kitchen, a toilet for the X-ray centre, as well as the by
building of a rest centre. - ”Q

5. Industry ' 1

The Bank has carried out three operations in this sector for a
total amount of BUA 8.66 million which has been used to finance
three projects, two of which have been entirely completed.

The projects are:

- First line of credit to the Banque Togolaise de DéVeloppe—
ment whose loan of BUA 1.35 million was entirely used up on
schedule;

- Construction and equipment of a palm kernel and cotton seed
oil mill in Lome the final reception of which took place on
10 January 1985. The funds granted by the Bank amounted to
UA 3.81 miilion. Commercial production began in April
1983, after two tests the second of which was successful;

- Second Line of Credit to the Bahque Togolaise de Dévelop- ;
pement (BTD)amounting to BUA 3.5 million. It is being used 3
slowly for want of viable and substantial sub-projects
eligible under the ADB line of credit. Consequently, the
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Bank intends to finance for the benefit of the BID, a
technical assistance mission with a view to identifying
viable sub-projects.

Multisector

A loan of the amount of FUA 15 million was granted to Togo in
1988 for the financing of a structural adjustment programme
(SAP). The first tranche of the loan was disbursed in January
1989. The implementation .of measures to be taken during -the
second half of 1988 and the first half of 1989 is underway. The
mid-progress appraisal report is expected during the 4th term of
1989.

B. Multinational projects

The Bank Group has financed a study and multinational
projects which involved the Republic of Togo. They are:

- Cimenterie de 1'Afrique de 1'Ouest 1involving Cdte
d'Ivoire, Ghana and Togo and cofinanced by the 'Bank
with a 1loan of BUA 8.2 million, which has been
completed. But technical and financial problems since
January 1980 as well as a persistent operational loss,
have caused the promoters to interrupt production :and
to look for 1ideal solutions. Plans were therefore
made for the structural adjustment of the CIMAO, with

an investment higher than the international .going

prices. Given the situation, the solution to ‘the
problem could ‘not only be technical.

- Lower Mono Valley irrigated agricultural development
study (Benifi/Togo) financed with a loan of FUA 1.22
million. THe study has been completed and has been
used to design an idrrigated agricultural development
project for each of the States involved (Benin/Togo):
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NANGBETO Hydro-eTectrie "dam <(Benin/Togo) which has

- been cofinanced by  ADB' with' a loan of UA 15.44

million.  The ‘corstriction ‘of the dam has been
completed and the dam'inaugurated. |

Electricity energy generation and transmission
dispatching centre. ~'The  Toan (FUA 7.46 million) has
Just been signed by the Governments of Togo and
Benin. The Communéuﬁé'@ieCtrique du Bénin (CEB), the
project's executirg 'agency is endeavouring to satisfy
the doan conditions.” ~Bids are currently being

assessed. -
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2. THE ENERGY SECTOR

2.1 Organization of the sector

2.1 Since the appraisal of the Nangbeto Project, the organization of the

sector is still the same, similar in both Benin and Togo, where responsibili-
ties are assumed by various Ministries according to the types of energy
sources. Two Ministries are still in charge of defining the energy policy of
each country; one with policy relative to fuel wood and coal and the other in
relation to other sources of energry.

2.1.2 In Benin, the Ministry of Industry, Mines and Energy and in Togo, the
Ministry of Equipment, Post and Telecommunications in lieu of the same name as
in Benin in 1983, together with their various national departments, are
responsible for all activities relative to the exploration, production,

processing and marketing of hydrocarbon. Their respective Mines and Geology

departments are responsible for implementing official policy in the specific
field of oil and mineral research.

2.1.3 The Ministries of MWater and Forest Resources fin Benfn and Rural
Development in Togo are still in charge of biomass resources development and
play a decisive role in the elaboration of rural energy policy. The
Ministries for Higher Education through the national university research

units, also play a cardinal role. These units further the extension of

innovative energy systems, thereby contributing to the definition of the
national energy policy which takes into account all the available sources of
energy in both countries.

2.1.4 The electricity sub-sector is still under the exclusive
responsibility of the CEB, with regards to the development, exploitation and
transmission of power resources in both countries; of the CEET (Compagnie
d'Energie Electrique du Togo) and of the SBEE (Société Béninoise d'Eau et
d'Electricité) for the production and supply of electricity. These three
corporations are still under the technical jurisdiction of the Ministries of
Mines and Energy of both countries. The organization and activities of the
CEB, the Nangbeto Project's executing agency are described in chapter 6.
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2.2 Eneragy performance in Togo and Benin

2.2.1 The importance of the energy sector in Togo and Benin was
acknowledged by the powers-that-be in both countries as one of the priority
development areas. Hence a consistent energy policy was defined with a view
to improving management and energy supply conditions, in line with the
economic and social'development plan. The léyouf map of the Nangbeto project
at appraisal and on completion are shown in annexes 1 and 2.

2.2.2 The energy system in both countries comprises a varied gamut of
energy products of which the most important are fuelwood, charcoal, oil
products and electricity. The last two make it possible to supply a very
limited modern sector accounting for 30% in Togo and 35% in Benin of final
energy consumption; petroleum productsu representk almost 26%‘ (ngo) and 18%
(Benin) and electricity about 4% in each cbdntry. As to the traditional
sector the ‘most important, it accounts for 701.(Togo), 75% (Benin) of fjhal
consumptions; energy demands are met mainly by biomass products.

2.2.3 In Togo as in Benin, only traditional energy equipments have
increased regularly to cover household needs which goes to show that the
modern energy demand for domestic purposes is not great. The upshot of . the-
situation, together with the difficulties of the industrial sector at a time.
of crisis has meant stagnation or depreciation:of modern energy_consumptiop.ﬁ

Consequently, in order to uphold the estimated growth over the next fiye years

emphasis should be put not only on a better mahagemenf of the energy potential
but also on the promotion of new and renewable energy sources. Seekiné funds
for ehergy projects or development projects in general for that matter, is.
still a major problem since they cannot be funded from domestic savings.

2.3 Situation in the sub-sector

A. The Plant Biomass

2.3.1 The plant biomass is by far the most important enékgy source. _If is

- obtained from fuelwood, charcoal and plant'waste, which are used as energy

fuel in the domestic sector. Plant resources are derived from natural
forests, reforestation and agricultural plant waste. The natural vegetation
is characterized by a thick forest covering a small area and situated mainly
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in accessible mountainous areas and in protected reserves. The plant waste
potential depends on the annual agricultural output. Their availability also.
depends on the regions where these products are cultivated. From the
agricultural production for 1985, it is estimated that the possible plant
waste potential should be around 450 Ktep in Togo and 400 Ktep in Benin though
only 10 to 20% of this plant residue is used as energy. Although the national
fuel wood production is as badly known as the demand and consumption of it, it
is estimated however that production and consumption are at par because there
is no noticeable big annual stock nor any significant movements of fuelwood or
charcoal across national boundaries. '

B. 0il Products

2.3.2 Because Benin is highly dependent on energy from abroad, she has
intensified mining prospection into 1lignite, uranium and petroleum. The
result has been positive for the latter and since 1982 the tapping of offshore
deposits has been one of Benin's chief resources. Given the high level of
cost price per cubic metre of processed deposit compared with the imported
product, at national 1level, the entire production is exported.‘ National
cénsumption therefore comes from what SONACOP imports, for which the trend
over the years in cubic metres is as follows:

Petroleum
Period Super Others Total 0il Gas oitl JET Fyel
- 1986 23 254 49 059 72 313 137129 53 664 21 940 7 105
1987 18 277 38 073 56 350 11 136 53 902 23 442 7 407
1988 13 007 29 989 42 996 12 913 49 281 22 009 6 663
1989 9 571 22 640 32 211 13 655 43 823 24 405 7 083
1990 (June) 4 049 8 548 12 597 6 033 21 218 9 896 4 630

The reduction in time of petrol and gas oil consumption, the constant level of
that of oil, testify the illicit trading of these products from Nigeria.

2.3.3 Togo has no exploitable petroleum resources and about 80% of its
conventional primary needs are met by oil product imports. In 1987, Togo
imported 41.333 tons of industrial fuel-oil and 152 236 m3 of miscellaneous
products (super, petrol, gas-oil etc). The cost of these products amounted to
CFAF 6.7 billion, i.e. 5.2% of the country's total import costs. In 1984, it
was CFAF 13.4 billion. The sharp decrease can be explained by the winding up
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in 1984, of the cement factory which together with OTP consumed 93% of the
117 000 tons of products used in industry during 1982. The table below shows
the consumer trend of the various petrolueim products:

o ‘ _ Petroleum ; ‘
Périod Super Others Total 0il Gas-oil Diesel Fuel
_ ‘T (m3) (m3) Tonnes

1983 39 272 21 783 61 055 15 327 45 527 4 164 33’541
]934 .40 981 21 812 62 793 15 742 61 557 8 488 51 756
1985 44 644 21 878 66 522 12 475 ‘54 969 31 41 423
1986 47 017 19 733 66 750 10 890 57 071 7 408 32 049
1987 52 595 20 559 73 154 12 267 56 234 11 581 41 333

1988 (8 mths) 35 726 13 367 49 093 6 973 35 171 7123 33 424

C. Hydro-electric Power Resources

2.3.4 The hydroelectric power resoques of the two countries have not
varied since the project's appraisal. ~ Both countries are very wet because
they have five large river basins: the Niger and Oti in the North, the Moro in
the centre, the Oueme to the East and Lake Togo in the South. As obﬁosed“to
Togo which has a small 2MW hydroelectric station built in 1963, and in
operation, Benin has no hydroelectric installation despite its hydraulic
riches. Since late 1967, the two countries have received energy from the
Nangbeto dam and in a few years will receive energy from the Adjamala dam both

of which are on the Mono river. The survey of the two countries hydroelectric

power resources carried out by GIBBS/TRACTEBEL in March 1984 shows that the

overall electric power generation potential of the two countries is about 2500

GWh per annum, with an installed capacity of nearly 631‘Mw. When the two danmis

have been built they will represent only one sixth of the total 4vailable

power.

Renewable enerqy

2.3.5 Since project appraisal, the use of this energy'has been limited to
wind energy in the coastal regions where waterapumping equipment are worked by
wind energy. Regarding solar and biomass energy, they are still at an
éxperiMental stage in both coﬁntries. ‘ .

2.4 Enerqgy Sector Strategy

2.4.1 The general strategy of the energy settor are laid down in the broad
lines of the five year development policy of both Goverments which has two
main aims in view: ’ '
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- make it possible to cut down on energy consumption while

pursuing measures to increase production not only in the tradi-

tional energy sub-sector, but also in the modern sub-sector
(electricity); '

- lay down a more harmonious energy development line.
\
2.4.2 Since both Benin and Togo are limited in terms of energy resources, a
rational use not only of traditional energy but also of conventional energy
could only contribute to the recovery of the national economy, especially

through foreign exchange savings. Unfortunately, energy losses are conside-

rable in the production of energy and an energy saving plan is therefore
indispensable. The plan must aim firstly at the traditional sub-sector (wood,
charcoal) and electricity and more gradually at all the other sub-sectors.
The extension of improved stoves must continue in order to preserve the
forests and so must research into substitute energy for the residential
sector. These measures will give positive results only if there is a national
energy programme. Unfortunately, one of the defects of these countries energy
programme is the lack of planning which could enable the sector to serve
better the goals of the economic and social development plan. To that end, a
study on the energy masterplan will highlight the development objectives of
the sector in accordance with national development prospects.

2.5 The Electricity sub-sector

2.5.1 Since the appraisal of the Nangbéto project, almost all the
activities of the electricity sub-sector of Benin and Togo are still carried
out by the SBEE (Benin), the CEET (TJogo) and the CEB. The SBEE and the CEET
are still Government industrial and commercial institutions responsible for
the production and distribution of electricity in their respective countries.
They are under the aegies of the Ministry of Industry, Mines and Energy in
Benin and the Ministry of Equipment, Post and Telecommunications in Togo.

2.5.2 The CEB, an inter-State agency established by the two States, is
under the two Ministries mentioned in the previous paragraph. Its main
responsibility is the development and exploitation of the electric power
resources of the two countries and their supply to the national corporations,
the SBEE and the CEET. The CEB is responsible for interconnection programmes
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with the countries sharing boundaries with Benin and Togo and in this regard
purchases and transmits electricity from the Akossombo hydro-electric dam in
Ghana. For this purpose, the CEB has been given the monopoly of the produc-
tion and transmission of electricity in Benin and Togo. It is also a
Directorate to which the Government of both countries have delegated vast
powers for the runn$ﬁg of the electricity sector.

Means of production

2.5.3 - With the Nangbeto hydroelectric project operating since 1987, the CEB
disposes of one of its most important means of production pending the imple-
mentation of the various electric energy deve]opment and supply projects
(Annex 14). HWhile waiting to be better equipped, supplies are brought from
the Akossombo hydroelectric dam in Ghana. All the existing means of
electricity production in Benin and Togo, apart from a few isolated
independent power generating outfits, are the property of the national
electricity corporation.

2.5.4 In Benin, the SBEE 1is at present operating sixteen (16) diesel

thermal power stations located in sixteen (16) different towns and having a
total installed capacity of about 43 MW instead of 27.7 MW in 1983. The
biggest is the Cotonou thermal power station with a capacity of about 32 MW.
In addition, the CEB still received electricity from Akossombo on the one hand
and from Nangbeto on the other, through the CEB, which brings its total
exploited capacity to about 80 MW. At the end of 1989, the total energy
supplied to the distribution network (purchase and thermal generation) was
about 189.010 GWh, showing an increase of nearly 4% per annum since the
Nangbeto project appraisal in 1983. CEB purchases represent more than 89% of
the total energy supplied to Benin. Since the cost price of kWh from abroad
is lower than energy generated in the .country.

2.5.5 The power generation facilities of the CEET in Togo comprises eleven
(11) thermal power stations instead of 8 at project appraisal (a 2 x 25 MW gas
power station, a 4 x 10 MW diesel thermal station, a 2 x 8 MW diesel thermal
station, eight independent power stations) and still a 2 x 1 MW hydroelectric
power station. The CEET's installed capacity is 121 MW and the available
capacity is 68 MW; following technical difficulties, the four 10 MW diesel

BSO/0333M



generators have never been operational. Under normal circumstances at least -

95% of CEET sales to the interconnected coastal region are covered by the
CEB. The remaining 5% are covered by equipment in Lome. The total nominal
capacity of networks supplying stations in the interior is 13 MW. Kara is the
largest supply station in the interior with 11 MW. This supply station is the
core of the interconnected northern network.

2.5.6 Between 1978 and 1981, electricity sales to Togo went up to the high
rate of 18.5% per annum. They slumped in 1981 and 1986 with only a 2% growth
rate, owing mainly to the very significant decrease of commercial, and
industrial consumption. This decline would have been worse if residential
sales had not increased during the same period thanks to new subscribers and
to the electrification of new areas. During the 1986/1987 and 1987/1988
financial years, the selling rates increased by 5.4%. CEET sales during the
1987/1988 financial years were 229.181 GMh.

Means of transmission and distribution

2.5.7 Under the agreement establishing the CEB, the latter has the monopoly
of power transmission in Benin and Togo. Thus the CEB currently operates
installations comprising a 161 KV power transmission and the corresponding
high voltage/medium voltage transformer stations. Since the time of the
projects evaluation, the CEB's installations are still the same. HWith the
completed project, the CEB has been able to strengthen 1its means of
transmission of electricity to Benin and Togo. Other electricity supply
projects are under review with a view to increasing the distribution capacity
of both countries.

2.6 Review of the demand for electricity

2.6.1 Annex 6 gives the trend of the CEB's past and future electricity
supply to the two corporations; these do not include the 5 to 11% which the
national installations in Togo and Benin must both suppiy annually. A review
of the demand for the 1986/89 period shows an annual sale rate of 4% which is
rather low, much lower than the sale rate for the 1973/82 and 1983 period
(when the annual average was 21%) at project appraisal in 1983. This is
tributary to the economic downturn still persisent in both countries and to
the 1limited power from Ghana, resorted to because 1local production is
expensive.

BSO/0333M




R

- 20 -

2.6.2 One gathers from the situation that the CEB continued to record
positive technical results in the operation .of its system betwéen‘1986 and
1989. Sine 1973 losses have been kept within the limits:.generally considered
satisfactory for this type of network, (i.e. not more than 5%). The. load
factor'aISO‘took a positive turn (67%) over the period. This technical asnect

belng the reflection of the annual average effectlve utilization rate of the
available energy. This result may be considered satisfactory in so far as the

system whose peak load corresponds ~mainly to peak lighting and

air-conditioning times gives a relatively limited utilization time.

Power demand forecasts

2.6.3 The power demand forecasts (annex 6) were prepared for the 1989-2005

period in the last study on the next hydroelectric project in Adjarala,

logical follow-up to Nangbeto. The most likely assumptions of economic growth
in Togo and Benin as well as the expected growth of low voltageAhousehold
consumption for the period in questjon have been .revised downwards, given the
persistent recession. On the other hand, some large consumer corporations

((CIMAO, OTP, ONIGBOLO Cement Works) are either being liquidated, or else

limited by the low demand of the products they manufacture.

2.6.4 From the results of Annex 6, it appears that the éverage power demand
growth rate is about 6.4% between 1990 and 1995, 5% from 1995 and 2000 and 4%

from 200 to 2005. Not only has the level of expected demand gone dowh,iﬂ

comparison with that projected in the appraisa} report, but so has the 5 year

average annual rate. These figures are fairly realistic and reflect the trend

genera]ly observed in electricity consumptlon in develop1ng countries, “fhat is
to say a tendency toward decline and stab1l1zatlon ‘of the demand growth rate
when a certain level of economic and social development has been reached.
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3. PROJECT IDENTIFICATION, PREPARATION AND APPRAISAL

3.1 Oriqgin of project
3.1.1 The Nangbeto site situated on the Mono River which serves as a

boundary between Benin and Togo, was discovered by an engineer of the Coyne &
Bélier Consulting Firm, following prospection surveys conducted in the two
countries; the initial studies were carried out by SOFRELEC with UNDP
financing only towards late 1964 and early 1965. The findings of these
studies made it possible to estimate the cost of the hydroelectric dam at
almost US$ 5 million. The donors at the time were of the opinion that the
cost was rather high for a pretty low demand of electric power. Hence their
decision to make the Akossombo hydroelectric dam which had already been built
in Ghana, cost effective. In 1967, a prefeasibility study on the dévelopment
of the Mono River was prepared by the same Consulting Firm, SOFRELEC.

3.1.2 Since the CEB's establishment by the two State in July 1968, it has
endeavoured to promote the development of river Mono's hydroelectric potential
and studies conducted led to the choice of the Nangbeto site for the first
dam. Annex 5 summarizes all stages (studies, missions, meetings, main actions
undertaken, preparations etc ...) which led to the signing of contracts in
July 1984. A1l loan agreements were signed before December 1984 and they
became effective between 1st and 6th March 1985. '

3.2 Loan effectiveness

Conditions of loan effectiveness

A. African Development Bank

3.2.1 The conditions of the ADB loan effectiveness were fulfilled in time
after the signing of the loan agreement on 13th July 1984. All the conditions
suspensive to the first disbursement were fulfilled before 6th March 1985
given the cross clause which justified the settiing of financing. These
conditions were:
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Conditions precedent to first disbursement

Prior to the first disbursement the Government shall
undertake to make adequate annual budgeting allocations to
meet their share of the project cost in accordance with
their recovery plan. '

Undertake to find additional sources of finance in the
event of overruns of the projects actual cost.

Provide proof that financing agreements with other' donors
have been signed or that the latter have undertaken in
writing to participate in the financing of the project or
that in any event, the financing plan has been finalized.

Show evidence that the loan has been on-lent to the CEB on
the same conditions as those granted by ADB. The CEB will
reimburse ADB directly to amortize the loan (principal,
interests and commissions), but this shall, however, not
alter the main obligations of the Borrowers to the Bank.

Give an undertaking not to use proceeds from the loan in
defraying customs duties or any form of taxes charged on
the goods and services required for project implementation.

Communicate to ADB a repayment schedule spread over a
period of three (3) years of all arrears of the public
sector (Government, State Corporation and Board) due CEET
and SBEE. This plan Will be implemented in 1984 at the
Tatest.

Cause to be submitted to ADB a plan for the collection of
arrears owed by CEET and SBEE to the CEB.

Give an undertaking to renew the provisions relating to the
tax exemptions enjoyed by CEB.



B. Other Conditions
The Governments shall in addition:

1. Cause the CEB to keep records of all investments made in
connection with the project, whether fully or partially
financed with the loan and to keep separate accounts fgf
the loan funds and funds obtained from other sources.

2. Cause statutory amendments to be made, -the object .of -which
shall be to: o

- state clearly, that the CEB 1is the owner of the
installations which it is establishing; and define the
fate of CEB's property in the event of dissolution;

~ oblige the two national electricity corporations(CEET
and SBEE) to purchase all the power of the CEB;

- conclude an agreement to organize the expioitatiohwof

~ the Mono river and obtain an assurance that -no

unilateral ~action 1ikely to -affect -the -Nangbeto

_projeét or threaten the smooth ruﬁning of the CEB even.

in the event of a dispute will be taken by one .of :the
Stétes. throughout the period of the .loan agreeméhts;

3. The‘deernment of Togo shall undertake to communicate to
the Bank for its comments the decision it‘intends to take
regarding the transfer of the Lome Thermal Station (CTL) to
the CEB.

B. AID
3.2.2  The projects leading bank, the World Bank, contacted the other donofs
after ensuring, by means of conditionalities, that issues raised by the
States, by the national electricity corporations had been and could be
solved.  These problems concern the countries leveraging, the structural
adjustment of the national corporations, the CEB, training within .the three
energy cdrporétions and in the training centre, their performance .and
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computerization. In order to avoid any delay in the start of works and
concerned about the finalization of the f1nanc1ng plan the World Bank had all
the donors bound by a cross clausé. The on- lending condition eased off all
problems linked to the loan.

%

C. CCCE¢ Kuwaiti Fund, OPEC, BADEA

3.2.3.. These various donors were contacted at the propitious time. The
Caisse Centrale made a loan directly to the CEB having judged the latter

-credible, whereas an on-lendidng condition was necessary for the others. The

various conditionalities made it possible to 'solve the problems which arose at
the appraisal stage of the project.

'3.3. Project Objectives

Objectives at agpraisal

3.3.1 = The Nangbeto hydroelectric dam prOJect with its 60 MK capacity and

148 GWh/annum potential aims at satlsfy1ng the medium—term power requ1rements
of  the -Republics of Benin and Togo. the dam will enable the CEB (Communauté
Electrique du Bénin) to double its power supply to the two countries to meet

the projected increase in power consumption between 1982 (496 GHh) and 1990

(1067 ‘GWh). Moreover, the large water reserve (l 7 billion m3) which will be

~formed by the Nangbeto dam will provxde the basis for the development of

agricuttural ' activities (43.000 ha of’ 1rr1gat1on schemes) for which
feasibility studies are now in progress with financing provided by ADF.

Obiectives reached on completion of works

3.3.2 On the technical plane, the Nangbeto project was smoothly 1mplemented
according to schedule and cost. To date, other than the 1990 drought, the
Nangbeto hydroelectric dam has since it started operating in 1988, produced
518 GWh of which 212 were produced in 1988, 190 in 1989 and the rest up to end
October--1990, including 43%, 38%, 22% resdectively of actual CEB sales ever
the period. ‘ ‘

3.3.3 . On the economic level, 1mplementatlon of the prOJect made it possible
for the CEB to meet about an average of. 35% of its yearly power requirements.
A -targe. water reserve (1.7 billion m3) formed by the dam provides the basis
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for agricultural and piscicultural development activities (43,000 ha of
frrigation schemes). In addition, the river Mono on which it is bullt has
been regularized and as a result there are ne more floods or crop losses.

3.4 Manner in which the project falls in line
W ional devel nt plan

The Nangbeto hydroelectric dam project is an integral part of the
electricity development plans of the two countries. Given the implementation
deadlines, it was taken into account 1in current socio-economic five-year:
plans, in short term plans, as well as in current plans.

3.5 Project description at appraisal

3.5.1 The main components of the project at appraisal were the following:

A. Civil Engineering

3.5.2 This component comprises:

1. A buttress or enrockment dam with crest at the height of 147m,
and a maximum height on foundation of 48m for the buttress and

42m for the enrockment, a length of 520m and a crest width of
6.5m. '

2. Two intake structures according to the type of dam;

3. A spillway consisting of 4 buttresses, 13,50m wide, or, in the
case of the enrockment dam, a concrete structure. It comprises,
as the case may be, 5 segmental :luice gates of 10m x 9.30m and
a dewatering conduit, or 4 segmental gates 10.60m wide and
11.30m high; spillway channel or mill-race leading up to a
dissipating basin, designed to’evacuate a peak flow of 4 500m3/s.

4. Two power tunnels equipped with steel penstocks.

5. A power house comprising a machine room, a control room,
administrative offices and various other facilities.
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6. A developed access roed,37kmflomgr

7. Living quarters wh1ch w1ll be used later by the- personnel who
" will be operating the dam.

3.5.3 This component comprises two vertical _shaft turbines with 32.8MW unit
tapacity for A nominal head of water of 30m@ two cranes, one main and the
other au 111ary, of the electric trave1ling bridge var1ety with nominal lodds
of*“120 ‘tons and 15 tons respectively, two vertical shaft alternators,
mechanical equipment, a stand-by power plant comprising two 500 KVa auxiliary

transformers, a 400 KVA standby generator, a matn general power house control_
- desk and a distribution p]atform dlrect current supply, telecommuriications .

and safety installations.
C. Transmission network
3.5.4 The transmission network comprises:
- an external type 161 KV sub- station at Nangbeto, equipped with
' - two sets of bars for connecting four 161 KV 1ines and two

 generating sets of the power station through two transformers.

- a 161 KV sub-station at Momehagou with two sets of bars for
connecting five 161 KV lines, two‘161/63 KV transformers.

- a 100 km transmission line of 161 KV voltage between Nangbeto
and Momehagou.

D. Population resettlement

3.5.5 The ‘resettlement programme involves 34 villages "with a total
populafion‘bf 7,780.  Actions 1nc1ude.the rehabilitation of feeder roéds, the
sinking of about thirty wells to provide drinking water and the ‘construction
of homes. -

E. Per 1 raininlﬁ onsultancy
implementation studies

BS0/0333M

-

e - sk



. - 27 -
. N :,’(;;_‘; X
e 4. IMPLEMENTATION, OPERATION AND COST OF PROJECT -
4.1 Description of final pr t af 1 n-
4.1.1 The main components of the project are the following:

-

- Civil engineering

- Electro-mechanical equipment

- Transmission network

- Resettlement of the populations

- Project management unit and training
- Engineering and works supervision

4.2 Detailed features of project components

A. Civil engineering

‘ 4.2.1 The civil engineering component consists of the following structures:

- a 443m buttress dyke with an impervious vertical core

. maximum height on foundation St 52 m.
’ . width at crest : 7m
' maximum width at base o 15T m
_elevation at top of dam _ : 147 IGN

- a lateral right bank dyke in mud, 2785m long and a maximum
height of 12m; heights of crest: 147 IGN. v '

- a Jlateral right bank dyke in mud, 1635m long and a maximum 
height of 21m; heights of crest: 147 IGN 147.50 IGN.

4.2.2 These dykes have led to the formation of a water reserve at an
elevation of 144 (normal water reserve level), covering 190 sq. km and with a
total volume of 1.7 billion m3. Between the main dyke and the right bank
lateral dyke are concrete structures which comprise:
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4.2.3  This
hydroelectric

1.
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a spillway with 4 spillway Jjump.: ski passes and.idfséipatfng

basin. It is equipped with 4 radial gates .1ncluding' 1. to 2
flaps with the capacity ‘toevacuadte 4464m3 of water per second.
This flow corresponds to the 10 thbuéand-year flood.

an infake structure comprising two power station supply sluices
each with a penstock and an outlet. ‘Stuice equipped with a
screen penstock and a hollow valve. ' Lo

a power house comprising 'a ‘machine room, ‘a- ébntro] room,
administrative offices not*bigger. than 63m Tong, 27m wide and

33m high.

a 20km dirt track comprising'tﬁé‘accgss road deviation to the
Nangbeto development site and the inner roads.

living quarters for the staff who will be operating the dam.

Electro-mechanical equipment

component comprises equipment for the dam and for the
power station: SR

Dam structure equipment:

Spillways:

4 sluice gates including .one with a flap 10.60m wide and

11.52m high.

»

Intake structure:

- Entry gate .2 X 12 X 14 m

- Penstock : 2% 60.6m

- Guard gate of the type with 2 fixed wheel gates
2 x4.50x5.28m R o

Outlet:

- entry gate S 5%x10m

- penstock 75.60m long and 3m in diametre

- hollow jet valve type, manually operated sluice valves
2.80m in diametre.



4.2.4

4.2.5
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Power Station equipment
component consists of:

two kaplan vertical shaft turbines with 32.8 MW unit capacity
producing an average of 150 GWh/year for a nominal head of water
of 30m, equipped with 4.20m diametre wheels with feathering
blades.

th' cranes, one main and one auxiliary of the electric
traVel-ling bridge variety with nominal loads of 145 tons and 15
tons, respectively. '

two.vertical shaft, air-cooling alternators of 35.5 MVA nominal
capacity.

mechanical equipment consisting of two metallic screens, pr
sets of cofferdams Tlocated upstream and downstream and :tyo
sluice gates. ’

a standby power plant comprising two KVA auxiliary transformefﬁ;
a 400 KVA diesel standby generator, a main generaT'power housév
control desk and a distribution platform, direct current supply,
telecommunications and safety installations.

Transmission network

Power produced in Nangbeto will be supplied to the 161 KV network of

the CEB from the Momehagou station through a transmission network comprising:
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an external type 161 KV sub-station at Nangbeto equipped with
two sets of bars for connecting four 161 KV 1lines and two'
generating sets for the power station through two group
transformers with a voltage of 10.3/161 KV and a nominal
capacity of 37 MVA. |

a 161 KV sub-station at -Momehagou with two sets of bars for
connecting five 161 KV lines, two 161/63 KV transformers to be
provided later under the .Ghana-Togo-Benin-Nigeria interconnec-
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tion project and the modrfrcatron of “the ex15t1ng station to
permit connection to the new statlon

- 110 km transmission line- between Nangbeto and Momehagou of 161
KV voltage with 2 srngle set of ‘three conductors consisting of
galvanized steel pylons three 253 mm2 aluminium alloy conduc-
tors and alumtnium guard cable w1th 94mm2 section steel core.

- a 35km long line between Atakpame with the same features as the
Nangbeto-Momehagou ]ine.

"E.  Population resettlement

4.2.6  Populatton resettlement Involved 45 villages with a total population .
of 12,000 affected by the dam's c0nstruction‘as opposed to the estimated 34
villages and 7780 persons during project appraisal. Other actions carried out
under this component resulted in the construction of 130 km of feeder roads,
the slnk1ng of about sixty wells to provide drinking water for the displaced
population and those 1n the receiv1ng areas, ass1stance in the reconstruction
of homes, community investments (schools, dispensaries, market agricultural:
storage rooms) food aid, proviston of transport for goods and for the people
to be rehoused as well as agricultural production support services In order
to highlight the impact of the Nangbeto dam and reservoir on the environment
these various popu]ation resettiement actions were carried out with focus on
five salient areas: agr1cultural development, cattle rearing, pisciculture,
health and infrastructure rehabilitation. '

F. Implementing Agency and Training

4.2.7 The management of the project was entrusted to the CEB within which a
Project Management Unit (see bas1c data projectAexecuting agency) was set up
to carry out the following duties |

- technical managementr of investment ;(studjes,, construction and
manufacturing, works and commissioning).

- adm1n1stration and financial management of 1investments (making
funds available 1oans management drawing up of agreements,
contracts). ‘ '

BSO/0333M



4.2.8

reviewing and settling of all issues relating to the construc-
tion of the dam, in its social environment (resettling of the
inhabitants of the area, effects on the environment).

coordination with other public services of development projects
connected with the works.

making preparations for the .operations and maintenance of the
dam project. The Project Management Unit was consequently

provided with the budget and with human and material resources '

needed for its running.

By its size and diversity, the Nangbeto project together with all its

components, constitute a valuable training ground. Training activities (see

Chapter 6.3) will take the following forms:

organization of courses abroad for engineers and technicians in
charge of maintenance and operation of equipment;

on-the-job training of the CEB staff (managerial and executing
staff) in the various departments of the project: civil
engineering, electro-mechanical equipment and transmission
network.

The monitoring and organization of these training activities were

also part of the duties of the Project Management Unit.

4.2.9

Firm recruited through international competitive bidding. Throughout project
implementation it worked with local agents and the duties defined at prOJect”'

Consulting Firm Services

services were rendered by the Sogreah-Electrowatt Consulting

appraisal were carried out respectively as follows:

8S0/0333M

Preparation of detailed technical studies and working plans for
civil engineering works, checking and approving studies and
plans for assembling mechanical and electrical ‘equipment
supplied by contracting firms.
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- monitoring the manufacturing .of equipment, as well as their
testing and handing over at the -factories.

- Continuous management of project time and costs through regular

updating and evaluation of the “implementation schedule and the:

project's financial position.
- the acceptance and commissioning of the dam.

4.2.10 A project monitoring committee made up of members of the High
Authority (Top «civil servants) regularlyw checked " and supervised works
development. An expert committee made Op of three specialists (one in civil
engineering, one in electricity and one in geology) served as adviser to the
CEB and went from time to time to inspect works. -

4.3 Important Project Changes

Tests carried out on the hydraulic model in the Sogreah Laboratory
made 1t possible to replace the standard spilling basin, stated in the draft
bid submission, located upstream of the spillway, by a spillway chute forming
a ski jump. The final decision as to the sizes of generators and various
equipment was made on the basis of proposals put forward by ‘the lowest bidding
manufacturers. '

4.4 Implementation schedule

4.4.] Project implementation = started with the recruitment » through
international competitive bidding of the Sogreah-Electrowatt Consulting Firm.

'Thé broject was implemented according to the schedule 1laid down during

appraisal with slight time lags in connection:with bid examinations and donor
a@féeménfs (see past and present schedules imeAnnémeS'11:andvlz); with various”
negotiations and signatures and in connection with the works proper, which
started when weather conditions became clement, a two-month time overrun,
although on the whole works ran to schedule.

4.4.2 The various contracts with engineering and buildings firms were

signed in August 1984. Engineering works and equipment studies started and
moved according to the Engineering Firm's plan, so that the power ‘station's
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semi-industrial operation started as expected in October l§87 with some key
operating dates:

Concreting of the dam's intake structure blocks to a level
enabling the bullder to erect the intake structure armouring:
01/11/1985.

2. Concreting of the bottom outlet block up to a level which will .
make it possible for the builder to erect the bottom outlet
armouring: 01/01/1986.

3. Completion of concreting of spillways enabling the builder to
erect the crestgate and stoplogs: 01/09/1986.

4. Completion of concreting of the erection bench and of the long
timer abutment of the travelling gantry of the plant and 1ts
erection: 01/01/1986.

5. Completion of the plants primary concrete enabling the erect1on
of the power station's equipment: 01/04/1986.

6. Posting of the fitter of the departure station platform.

7. Completion of the final civil engineering works so as to allow
for the dewatering of the structures: 01/07/1987.

8. Completion of finishing touches, dismantling of installations,
cleaning and rehabilitation of premises: 31/12/1987.

9. Supplying of turbine shaft N° 1 : 1/02/87
Supplying of turbine shaft N°® 2 : 1/04/87.

10. Semi-industrial operation of generator 1 : 1/08/87,
Semi-industrial operation of generator 2 : 1/10/87

11. Supplying of intake structure equipment of generators: 1/02/87.

12. Supplying of outlet valve equipment: 1/02/87.

13. Supplying of the power station: 1/04/87

14. Supplying of the upstream cofferdams: 1/02/87.

15. Semi-industrial commissioning of the Momehagou station: 1/12/86.

16. Semi-industrial commissioning of the Nangbeto station: 1/07/87.

4.5 Procurement of goods and services

4.5.1 Pursuant to the provision laid down in the loan agreements, contracts

signed under the project which are relative to components involving the Bank,

were awarded in accordance with Bank rules and procedures.
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; ?1“ﬁ”§'2' " For bid package 1, civil engineering, an 1nv1tatien for the dre@@ae

11f1cation of contractors was pubtished twice (8th January and 10th February
'1981) 1n the following newspapers: le Monde (Paris), Frankfurter Allegﬁetn
(Frankfurt), ‘Financial Times (London), Wallstreet Journal (New-York) and Jeune.
Afrigue (Paris). Bid documents from 42 candidates were dﬁened'iil from groups
of firms,and 31 fram firms), originating from 17 countries. On analysis of
data and information supplied by the competitors, 12 contractors or groups had
the, required qualifications (see Anhex 7). Works were awarded ‘on the basts of
financ1a1 bids to the lowest b1dd1ng firm Hoechttef Essen RFA.

4.5.3  For the electro-mechanical equ1pment of the dam. the invitation for
manufacturers to prequalify was alsé published twice (8th January and 10th
February 1981) 1n the same newspapers as for the ctvil engineering package '
.After the 31st March 1981 deadline, a7 documents had been sent in. This
bid-package I1 relative to electromechantcal equipment for the dam _and the
power station was divided into the following four sub-bid packages:

- sub-bid package 1: turbines, regulation pivots
. - sub-bid package 2: alternators ‘ 1
- sub-bid package 3: sluice valves, ﬁandling eduipment
- sub-bid package 4: electrical and connected equipment for the dam
and power station

4.5.4 For the prequalification of sub- package 1; 22 - applications or
confirmations were received; comprising 1 manu?acturers of 9 nationalities
were selected. 19 appllcatlons or confirmations were rece1ved in connection
with sub-bid package 2 out of which, 10 candidates from 8 countries were
selected. Sub-bid package 3 attracted 25 applications or confirmation from
which only 10 manufacturers were selected. As to sub-bid paCkage 4, 24
appltications or confirmations were received, frdm which 10 manufacturers were
selected. Annex 8 gives a list of candidates selected‘per sub-bid package.

4.5.5 Bid package II comprising study, supply and assembly of the Nangbeto
power transformers, Nangbeto sub-stations, Nangbeto-Momehagou sub-stations,
Nangbeto-Momehagou 161 KV transmission line, can be detailed as follows:

AN
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sub-bid package 1: Nangbeto power transformers

sub-bid package 2: Nangbeto sub-station and extension of Momehegou
sub-station

sub-bid package 3: Nangbeto-Momehagou 161 KV transmission line

4.5.6 Concerning sub bid package 1, out of the 25 applications or
confirmations received, 7 manufacturers were selected; 31 applications were
received for sub-bid package 2, out of which 15 manufacturers prequalified,
and for sub-bid package 3, 15 out of 27 manufacturers were selected. The 1ist
of applicants selected per sub-bid package is given as Annex 9 of the report.

4.5.7 The Nangbeto dam and power station equipment was put to contract in
the form of two bid packages comprising 4 and 3 sub-bid packages
respectively. An analysis of proposals received showed that it was more
interesting to take into account the lowest bidders for each sub-bid package
all the more so as this method simplified the distribution of the various
financing sources available. The various sub-bid packages were therefore
awarded to the following manufacturers:

Bid Package II

- sub-bid package 1: Turbines-Escher Wyss (FRG)
- sub-bid package 2: Alternators-SIEMENS (FRG)
- sub-bid package 3: Sluice valves, hoisting machines - NEYRPIC/-
KRUPP/STR (France, FRG)
- sub-bid package 4: Electrical equipment - SPIE-BATIGNOLLES
_ (France)

Bid Package III

Transformators - ALSTHOM (France)

161 KV sub-station - CLEMESSY - (France)

161 KV  transmission line - Transelec-
SINTRA-BELT - (Canada)

- sub-bid package
- sub-bid package
- sub-bid package

W N -

4.5.8 The contracts pertaining to the resettlement programme to be financed
by the UNDP and the Government of Benin and Togo were awarded on the basis of
limited shopping involving only the two countries, owing to the peculiar
nature of the works (removal and resettlement, rehabilitation of feeder roads,
deforestation, drilling etc).

4.5.9 A rather large number of tenders participated. Bank procedures

worked well. Deadline for the awarding of contracts, as well as the
procurement of goods and services procedure were respected.
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~ 4.6 Organization and Management

4.6.1. The technical and financial.management of the project was entrusted
to a Project Manéﬁement Unit representing Project Managing Authority. The
latter 1s made up of a Managing Director ¢a Togolese), a Deputy Managing
Director (a Beninese), a Head of the Technical Division (an EDF officer),
assisted by a CEB Officer, ‘an Administrative Division Chief (an EDF officer)
assisted by a CEB Officer and an Environmental and Population Resettlement
Division Chief (a CEB professional). The gefieral organization of the project

. is shown in Annex 10.

4.6.2 The engineering consultant group SOGREAH-ELECTRO-WATT is the chief

- contractor. Throughout the prdject“S'imp1eméntat$on, the Group worked with

officers, supervising and controlling works asnd developping the project. A
project monitoring committee made up of some members of the High Authority
(top civil servants from both countries) regularly controlled and checked the
progress of works. An expert committee made up of three specialists (one in
civil engineering, one in electricity and one in geology) served as adviser to
the CEB and supervised the works from-time to time. Chapters 4.2.7, 4.2.8 and
4.2.9 give an idea of the chief 'codtractor's mandate. Both committees

proceeded with the project's 1mplementat1on in a way that satisfied the

parties concerned. Half-yearly progress reports were prepared regularly and
distributed to all donors and so was a wrap-up report which served as
completion report at the end of works.

4.7 Project Cost

4.7.1 At the time of appraisal, tHeeprojects total cost was estimated at
UA 117.15 million, including UA 94.87 million in foreign exchange and UA 22.28
million in local currency.
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4.7.2 The summary of estimated
follows:

Table 4.1
Summary of Estimated Cost by Component
(in UA million)
F. Exchange Local
Components Costs Cost
A. Civil Engineering 39.88 4.60
B. Electromechanical equipment 16.52 2.51
C. Transmission network 7.12 3.15
D. Population resettlement 0.57 3.44
E. Project Management and Training 1.74 1.60
F. Engineering and works control _4.89 _0.79
Sub-total 70.72 16.09
Physical contingencies 6.43 1.55
Price escalation 17.72 _4.64 |
Grand total 94.87 22.28

4.7.3 The projects actual total cost duty free after implementation amounts
to UA 98.23 million, of which UA 72.97 million

UA 25.26 million in local currency.

37 -

in foreign exchange and

cost by component at appraisal

as

was
Total _%
44.48  37.97
119.03  16.24
10.27 8.7
4.01  3.42
3.3¢  2.85
5.68 __4.85
86.81  74.10°
7.98 6.8
22.36 _19.09
11715 100.

4.7.4 The summary of the projects actual cost per component is as follows:
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4.7.5 At appraisal, the financing-plan was as follows:

- Table 4.3 -
Financing at Project Appraisa

(UA 100)

Foreign Local
Sources Exchange Currency Total %
1. ADB 22.02 - 22.02 18.8
2. AID 12.83 5.47 18.30 15.6
3.  KUKWAITI FUNDS 16.48 0.86 - 17.34 14.8
4. OPEC 6.94 - 6.94 6.0
5. BADEA 8.67 - ‘ 8.67 7.4
6. KFHW 12.84 1.04 13.88 11.8
7. CCCE 9.71 2.43 12.14 10.4
8. ACDI 3.38 4.5] 7.89 6.7
9. FAC 1.13 0.17 1.30 1.1
10. UNDP 0.87 2.60 3.47 3.0
11. CEB - 5.20 5.20 4.4

Total 94.87 22.28 117.15 100.0
Table 4.4
nancin r_Examination of Bids

(UA 10)

Monnaie
Sources Devises locale Total %
1. ADB 6.48 S 6.48  4.94°
2. AID 28.10 0.09 28.19 ~ 21.49
3. KUKWAITI FUNDS "~ 18.16 0.96 19.12 14.33
4. OPEC 7.52 - 7.52 5.73
S. BADEA 9.56 N 9.56 7.16
6. KFRW 14.19 1.4 15.60 11.89
7. CCCE 9.30 0.75 10.05 7.67
8. ACDI 7.52 1.13 8.65 6.59
9. FAC 1.13 0.28 1.4 1.07
10. UNDP 0.19 0.56 0.75 0.57
11. CEB 14.19 10.15 24.34 18.56

Total 116.34 15.33 131.67 100.00

4.7.6 Following financing confirmation from the OPEC Fund for $4 million
f.e. UA 7.52 million instead of UA 3.76 million and taking into account the
initial cost estimate of UA 139.6, ADB's contribution was brought to UA 15.44
million and that of the CEB, to US$ 21.4 million i.e. UA 20.11 million giving
the following financing schedule after the signing of the loan agreements:
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- Table 4.5
Contribution. + - ° . Date and venue of signing of
Sources fn UA 106 - % 0 7 iaggéements -
1. ADB 15.44 11.68  13/07/1984 in Abidjan
AID - 28.19 ©21.33 26/07/1984 in Washington
KUWALTI FUNDS™  18.79 422 17/07/1984 in Kuwalt
OPEP - 3.76 2.84  24/08/1984 in Vienna
BADEA | 9.40 7.1 26/06 and 27/06.1986 in Cotonou
| ~and Lomé respectively
6. KW 15.60 11.80  01/11/1984 in Lome
7. CCCE 10.05 7.60 October in Lomé
8. ACDI 8.64 6.54 1984
9. FAC 1.41 1.06  24/02/1984 in Cotonou
10.  UNDP 0.75  0.60  15/05 and 29/08./984 in Cotonou
" and.Lomg respectively
11. CEB _20.11 15.22 - do -

Total 132.14 100.00

4.7.7 :On completion of the project, the final financing schédule'per donor
and according to disbursements is as follows:
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4.8 Performance of participants

4.8.1 The African Development Bank: the Bank's assistance was more useful
prior to the project's implementation. One of the Bank's 1legal experts
assisted the CEB management and both countries involved in the revision of the
corporation's status and corrections to be made to it. The Bank was
represented in the various project preparation meetings. However,
disbursements as a whoye were rather regular. '

4.8.2  The World Bank for 1its part played well {its leading role 1in the
project. The project was monitdred froh the time of preparation up to
completion: It organized four important meetings for donors between 1979 and
1984 in order to round off the project's financing and the last of these
meetings was held in Cotonou on 23rd and 24th February 1984. It had set up an
excellent Project Management Unit which carried out its duties well. The
training programme that it set wup is still in progress with the
computerization of the training centre and the further training of SBEE, CEET
and CEB staff. The HWorld Bank's expert committee made up of electricity,
civil engineering and geology specialists assisted the CEB and the Project
Unit regularly especially during implementation and the final phases of the
project.

4.8.3 In April and May 1983, the HWorld Bank, the Caisse centrale, the BADEA
and ADB evaluated the project. In December 1983 the KF and Kuwaiti Fund did
the same. OPEC however did not appraise the project but used the World Bank,
ADB and BADEA reports. They all kept track of the projects various
preparation phases. The KFW which sent a completion mission supervised the
project's implementation well and so did the BADEA and the CCCE. All the
donors including the UNDP, FAC, CIDA took proper care of the components they
had to finance. On the whole, all participants attended well to their duties
facilitating thereby the engineering consultants function which was to carry
,thé project through according to plan and under good conditions; as excerpts
of the World Bank speech at the dam's inauguration testify: "Regarding the
Nangbeto project, I can act as an interpreter for all the donors and express
their compliments and satisfaction in the implementation of the project;
indeed deadlines as well as cost were respected. The commissioning of the
structures came up a few months earlier than expected and cost was lower than
estimates.
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5. FINANCIAL ANALYSIS

5.1 Rate of Return

The projects 9.74% IRR at .appraisal ‘was calculated by deducting
investments, provisions for price escalation which represented around 19% from
the projets total cost i.e. UA 22.36 million. On completion, the IRR fis
5.32%; not only becau;e investments take into account price escalattom, but
because the average annual sale price over the period is tdentical to that put
forward at appraisal: (CFAF 30.71 per KWh against CFAF 30.88 per KWh). The
13.80% ERR at appraisal, went up to 20.81% after completion, thanks to the
large profits gained from consumption in areas of Atakpame in Togo, Bohtcon
and Abomey in Benin.

5.2 Financial mitmen nd Complian

5.2.1 Financial commitments involved only the financial schedule. :They
were presented in the form of loan conditions obliging the two Governments to
earmark annual allocations in thélr respective budgéts to meet theif share of
the project cost in accordance with the financing plan and to f1nd~aqd1t10nal
sources of finance in the event of overruns of the project actual cost. '

5.2.2 These conditions were met by the various parties and works commenced -

approximately as planned during evaluation and finished even earlier.
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6. CEB: PERFORMANCE AND TREND
6.1 Leqal n jectiv
6.1.1 Established by International Agreement and the Code Daho-Togolais de

1'Electricité signed on 27 July 1968 by the Republics of Benin and Togo, the
Communauté Electrique du Bénin is an international public institution vested

with the fullest lega[ status accordable to corporate bodies by the laws 6f;
the two States. It possesses the nationality of each of the two States and is .
recognized as such by third barfy States. The CEB has the monopoly in both -
countries of the production and transmission of electric energy originating

from installations other than those existing at the time of entry force of the
"Daho-Togolaise Code" as well as the monopoly over the establishment of such
installations.

6.1.2 This monopoly is, however, rendered less absolute by thé system of
declaration or authorization. For example, powér generating plants intended
solely for their owners' own use and whose total output does not exceed the
100 KVA 1imit fixed by the Code can be set up without prior authorization. A
declaration must, however, be made to the CEB as soon as they are put into
service. On the other hand, power generating units serving industrial,
commercial or agricultural enterprises other thaﬁ those mentioned above can be
set up by the enterprise concerned provided it has been authorized to do so by
the CEB. Moreover, each State or group or public enterprise which depends on
it can: -

i) hand over to the CEB, if the latter agrees, any power
generation, transmission and distribution facilities belonging
to it and existing before the coming into force of the Code, or

i1) entrust its operations to it.
6.1.3 The CEB, whose headquarters is in Lome, is wunder the technical
supervision of the Ministries of Public Works, Mines and Energy and Hater

Resources of Togo, and the Ministries of Industry, Mines, Land Energy of
Benin. Its functions include, among other things: '
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i) the establishment and operation in accordance with the regula- ;i
tions applied by the industrial and commercial companies of the ?g
facilities over which it has been granted the monopoly defined. o

earlier on;

1i) the control, by detegation of the Governments of the two coun-
tries, of the generation, transmission and distribution of
electric ~power in the two countries and, in partié‘ulari the
co-ordination, normalization . and standardization of power
installations and facilitatihg their ~1ntegration’ into the
E: ~general network as.weTl as fixing of rates for power sales to
& | | the public; ' |

L et il _lli S

% v ’ 11i) drawing up and 1mplementing electrification programmes bagéd on
i the needs of the two States and participating in the formulation :
| of general plans for the economic development of the two coun- é
5 tries particularly as regards energy policy; 3
| | | £
tv) assuming responsibility for the selection, training and further :

3 training, in a vocatiopal training centre placed under fts
g 5 authority, of the executing and supervisory personnel required
%ﬁ - to man the public electricity service in the two countries;

ET v) providing to.the communities anqvpublic or private ehtefprises
Ef in their electrification efforts through the establishment of a
gi-»} repair and maintenance centre as well as a central service for

Al o

the proéurement of standard or standardized plant and equipment.

‘ ?k6.1.4 The real activities of the CEB can at present be summed up as consis-
i tihg in the implementation of the powervsubply contract with the VRA (Ghaha),

- and in the management of the Abomey-Catavi Training Centre. Since the CEB
é'g feahs of production are limited, the two national electricity torboréf%oﬁ§
: (SBEE .and CEET) not only continue to operate' their old plants but are

_i‘yécﬁhirjng new ones. In order to prevéntithis situation from undermining Eﬁé
4 «production monopoly, statutory amendments are being made 1in order to ;
“strengthen the CEBs position and enable it to play a role in the drawing up of ?
| «#lectrification programmes and rate structures on the one hand and the :
 normalization and standardization of plants with the view integrating them B
into the general network, on the other. f
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6.1.5 The CEB is still administered by an Inter-State Supreme Council of
the Community (Ministers of Industry and Mines, Planning, - Foreign Affairs,
Economy and Finance of both countries) and a High Authority of the Community
(Top Civil Servants from the Departments of Mines and Industry, Planning,
Economy and Finance, Civil Service), assisted by a Managing Director. The
Inter-State Supreme Council meets at least once every year, alternatively in
the two countries, following the close of a financial year and at the request
of the Chairman of the High Authority chosen from among top civil servants.
It exercises the widest powers in carrying out the CEB's missions; it
determines the general principles of its action and supervises the management
of all its organs. It exercises on behalf of the two Governments, the
statutory powers delegated by the latter to the CEB. The Chairmanship of the
Supreme Council is assumed by the current Head of State of the country where
the meeting is held. The Chairman of the High Authority and the Managing
Director of the CEB attend the meetings of the Supreme Council in an advisory
capacity.

6.1.6 The High Authority of the Community comprises tweleve (12) members at
most including ten (10) chosen on equal basis among the nationals of the two
States and two by international organizations or agencies of which the two
States are members. Members of the High Authority are elected for six years
by the Inter-State Supreme Council upon presentation by the States. The High
Authority determines the broad lines of action of the High Authority and
supervises its management. The High Authority is invested with the widest
powers for the administration of the Community's affairs. It looks after the
interests of the CEB and supervises its management. It directs and supervises
the work of the General Manager. The High Authority is headed by a Chairman
elected for two years. It meets as often as necessary and at least twice a
year. The General Manager of the CEB attends these meetings in an advisory
capacity.

6.2 Organization and Management

6.2.1 The CEB is headed by a General Manager appointed by the Inter-State
Supreme Council upon proposal by the High Authority. The General Manager is
responsible for the day-to-day management of the institution and, under the
general provisions laid down by the High Authority, he organizes and directs
all the departments of the CEB. As the organization chart in Annex 13 shows,
the CEB comprises three main departments:
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An administration and finance department comprising an . admini-

stration division, an economic affairs division and an accounts

division;

3

and a Ben1n regional division;

-

A Survey and Inspection department comprising an engineering
divison and an inspection division.

6.2.2 In addition to these three departments,' there 1is a vocational

training and further training centre which 15 d1rect1y under the author1ty of

the General Management which 1s now back under the supervision of the
administrative and financial department after the Jatter's reorganization.

6.2.3 The organization structure of the CfB'31nEe'project appraisal is more

or less the Bank. Two studies on the organization and financial management of

the Corporation were conducted by Hydro- Quebec (1984) on the one hand and by
Eurequip (1988) on the other, and the findlngs of "these studies are about to
be applied. The CEB's activities still consist mainly in the resale of
electric power purchased from the VRA and in the operation and maintenance of
the Nagbeto dam, in the maintenance of power tran;mission network as well as.
fh the sale of power from the dam. Other development projects scheduled in
the electrification plan of the two countries will enable the CEB to play 1ts
full role with the definite reorganization of the corporation

6.3 Staff and Training

6.3.1 Since project evaluation in 1982, the staff of 185 employees has gone
up to 289 in 1990 making a 6% average annuai. growth rate with a more
accelerated. increase towards the end of the projects implementation. As of
1986, the power station site started to attract permanent staff for the
operation of the dam. The two tables givenkbelow highlight the trend and

: distribution of the CEB staff by category and by rank on the one hand and

their distribution in the various departments, on the other. As decided in
1983, the staff was increased to operate the dam and as usual there is on the

whole a predominance of technicians: 70% on averageras opposed to 30% who hold
administrative positions.
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‘ Table 6.1
n jstri i f CE nnel |
1982 1983 1984 1985 1986* 1987 1988* 1989 1990
Executive 8 12 1" 13 18 16 15 18 17

Supervisory staff 44 45 45 53 65 68 77 82 82

‘Executing staff 133 135 138 141 145 159 185 189 186
Total 185 192 194 207 228 243 277 289 285

W N —

In 1986, out of 228 persons, there were 7 women including one professional,
4 executing staff and 2 supervisory staff. In 1988 out of 277 there were
13 female employees of which 1 was a professional, 9 were executing staff
and 3 supervisory staff.

Table 6.2
Status of distribution of CEB personnel in the varjous depart-
ments, divisiions. training centre and Nangbeto power station

1982 1983 1984 1985 1986 1987 1988 1989 1990

General Management 31 35 33 43 43 4] 45 55 55
Regional Div. Togo 78 81 84 87 98 95 98 97 97
Regional Div. Bénin 61 60 60 60 60 56 63 60 57
Nangbeto Hydro-elec. ‘

- power station - - - 10 32 50 58 59
5. Train. Centre (CFPP) 15 16 17 17 _17 19 21 19 _17
' Total 185 192 194 207 228 243 277 289 285

LW -

6.3.2 The CEB Vocational and Further Training Centre 1is still reserved
exclusively for the two member States of the community. The purpose of this
centre is to train staff to meet the requirements of the two countries. There
are two training courses: production and electricity network, fo which will be
added as of 1991; management and finance. Recruitement is by competition
organized for technical students in form five and lower sixth. The course
lasts two years and comprises theory sandwiched with field work. Courses are:
taught by nationals (professional teachers and technicians from the SBEE, CEET
and CEB) and one expatriate on secondment from the EDF. At the end of their
course, trainees are categorized: good, average and weak. Those of the first
category take upduty immediately and preferably in the two corporations (SBEE
and CEET) where they are recruited ufider a ten year bond; those of category
two do another year in the centre %0 as to become more competent. This
permanent classification makes it possible for the centre to produce an
appreciable quality service (Annexes 17 and 18). HWithin the framework of the
project, the centre benefited from technical assistance for the development of
human resources, for maintenance, diesel distributution, staff traintng and
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- further training and for equipping 1tse1f ‘with micro-c omputers for training
its students. ’ R

6. 3 3 1988 was devoted to teacher tra1n1ng and to the follow-up of the
study on:the centre's expansion project It is in the expectatdon of this
extension that the centre has had no new sthdent recruits to trdin, despite
the graduation last March of students enrolled on year 13 and 7 for the two
year tra1n1ng ‘course’. After the graduatjon of this last set the: number of

foffdcers trained or g1ven further training courses by the centre,ameunts to
218, categorized as follows:

Table 6.3 ' .
‘Number = 39 77 56 - 46 218

% , ~°17.89 35.32 25.69 21.10 100

6.3.4  Established in 1968, its early years were laborious and as the needs
became felt ‘the number of trainees increased to meet these needs reaching 30
(15 per ‘State) per cycle and the tra1n1ng programme was spread over two
years The total number of trained: 218, is therefore signifiant and wtth the
working implements put at the training centre's disposal, the further training
given to ‘teachers through the Nangbeto project, the CEB, SBEE and CEET will
appreciate some of the benefits that have emahated from the aceomnodating
actions ‘decided during the project's appraisal The centre's development
programme is given as Annex 19. ' ' '

6.3.5  for its own manpower requirements, the CEB still recruits from the

training centre and in order to improve ‘the skills of its staff, it has
adopted an on-the-job training system. fo’proVide further training for 1ts
executives and top level technicians, enabling them to be in constant touch
with novel techniques in the field of electricity, various contracts were
signed with Hydro-Quebec, EDF etc. '

6.3.6 The commissioning of the Nangbeto hydroelectric dam towards the end
of 1987 was the inftial phase in the development of the CEBS untts of output
and hence in"the growth of its activities as well as those of the SBEE and the
CEET. " 1In order to ‘cope with this new workload and improve their technical -,
adninistrtive and financial management,. the 'staff of these entities have
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benefitted from a thorough training with the help of foreign experts. These
technical assistance and training actions were distributed as follows:

AT THE CEB:
a) For rating th m:
- Technical assistance from the EDF which sent an experienced
engineer to assist the Head of the plant for eighteen
months;

- Training and further training of 4 engineers and 19
technicians who are responsible for operating the dam.

b) For the Abomey-Calavi Vocational and Teacher
Training Centre (see Chapter 6.3.2)

¢) For th hnical rtments:
- Further training courses for survey and operating staff.

d) For the administrative and financial departments:

- Computer management
- Further training courses for staff

AT THE CEET:
a) For the hnical rtments:
- Assistance for the metering and graduation of meters;
- Training of operating staff for the PCV 12 generators for
the 66 KV sub-stations, for the Lome thermal power station
and relaying in the repairing station;

- Training of professional and éperafing staff abroad.

b) For the administrative and financial divisions:

- Further training of professionals abroad and training in
the following field:

. Internal auditing
. manpower planning.

c) For the commercial department:

- Further training for the computer staff;

- Technical assistance for on-the-job training on customer
services management.
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d) For the finance and accounting department:

- On-the-job training énd ~further training of the accounts
staff;

- Training abroad for executives.

e) For the commercial affairs department:

-

- Training abroad for executives;
- Seminars organized at work for the staff.

3. AT THE SBEE
a) For the operations department:

- Technical assistance for the research and non-technical
loss decrease campaighs;

- Training or research into technical loss;

- Measuring of harmonics on the network to allow for the
installation of condensers;

- Cartography campaign survey for the MV and LV network;
- Relaying and testing mission for repairing stations;

- Training of staff abroad.
6.4 A nting and Auditin
6.4.1 The financial year of the CEB begins on 1 January and ends on 3]

ﬁeCémbér. The accounting is based on the 1957 accounting plan. At the end of
each financial year, the Accountds .Division drawg up a general {income

statement, a profit and loss accounts and a balance shéet. Each year, the CEB

prepares budget estimates incorporating the requirements of the regional
divisions and general management. The budget is prepared first 1in the
engineering departments; it is then centralized in the administration and
finance department discussed by the general management and presented to the
High Authority before being submitted for approval to the Inter-State Suprehe
Council. These accounting procedures which. have not changed since the
projects appraisal, are on the whole satisfactory.

6.4.2 At the end of each financial year, the accounts of the CEB are
submitted for approval to the High Authority and Inter-State Supreme Council
together with the auditors' report. The accounts are audited by two auditors

BSO/0333M

e maa. comwede Foo gl ik . T e



s o) _ u'm‘—w_" -
‘v

(one from each State) selected by the Supreme Council from the 1list of
chartered accountants at the Court of Appeals. Like company auditors, these
auditors are to inspect the books, cash, portfolio and assets of the CEB, to
check the regularity and accuracy of the balance sheets as well as the
accuracy of the information provided on the accounts in the report of the High
Authority. In addition, the Governments of the two States have the option to
establish, in agreement with the Inter-State Supreme Council, a joint finance
and accounts inspection committe to carry out any inspections, probes and
audits that may be deemed desirable at any time. Ihspection reports are sent
to the members of the Supreme Council and to the Chairman of the High
Authority. Despite these provisions , CEB'S financial statements have been
audited every year by the Coopers and and Lybrand Firm since 1981 and fits
various recomméndat1ons have helped the CEB to improve.

6.5 Rates

6.5.1 CEB's rates are based on three parameters: fixed monthly rate,
voltage and power. The fixed monthly rate represents the amortization passed
on to the customers by the CEB in respect of investments made on their behalf.
The voltage is calculated on the basis of the peak recorded during the month
and the power consumed represents the amount of KWh consumed during the month.
The current rates are given in Annex 16. They are expressed in US Dollars

(US$) and, as a rule, are revised every three years. This is due to the fact -

that the electric power supplied the CEB by the VRA is billed in US Dollars
and, according to the terms of the contract between the two parties, the KWh
price is revisable every three years. It may be noted that the last revision
of the CEB rates was in April 1988 (Annex 15).

6.5.2 The rate applied by the VRA to the CEB consists of the same elements
applied by the community to its own customers. The current rate is as follows:

- Fixed rate US$ 24.500 (unchanged since project appraisal)
- Voltage US$ 7 kw/month
- Power US$ 0.0343 per kwh.
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.computerization in 1991.

,corporations, the CEET and the SBEE.
~of the power sold by the community against 20% for the other {industrial

different rates applied.
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Table 6.4
Trend of average sale and purchase price of the KWh
(CFAF) '

Yéar 1983 1984 1985 1986 1987 1988 1989
Average kw sale price 15.67 20.94 25.98 22.90 20.32 23.88 24.38
Average kw purchase price 9.40 13.09 15.85 13.64 12.28 14.86 17.97
Margin/kw of CEB _ 6.27 7.85 10.13 9.26 8.04 9.02 6.41

1990 1991 1992 - 1993 1994 1995
Average kw sale price 32.68 32.22 31.87 31.36 30.93 30.56
Average kw purchase price 18.06 19.99 21.76 21.76 23.42 23.42
Margin/kw of CEB 14.62 12.23 10.11 9.60 7.51 7.14

For the 1990 financial year, the CEB price is CFAF 21.76,
against an average kw sale price of CFAF 31.68 making a CFAF 14.62 per kw
margin for the the table the average annual
pargins per kw vary because the average kw sale price depends on the price of

average kw purchase

community. As i1lustrates,
the voltage, the price of power and the quantities of voltage and power sold
These margins oscillated around 38% of the average annual sale
price between 1983 and 1990. The CEB's billing system is rather simple but
because 1ts accounts are kept in CFA Francs, the CEB is obliged to denominate

~its bills in CFA Francs even though the rates are expressed in dollars - a

situation which gives rise to problems.

6.6 Billing and collection

6.6.1 The CEB's bills are still prepared manually once monthly pending
Billing is made easy especially because clients-are
1imited in number, four in all, including the two national electricity

For 1989 for instance, they consumed 80%

customers whose consumptions account for 25% of the turnover, due to the
The bills of all these customers are denominated in
While this method
presents an advantage from an accounting point of view, it is nevertheless a
serious drawback for the CEB because of the difficulties
recovering debts particularly since it is obliged for its part, to settle its
bills within the given deadline i.e 60 days, while clients often miss the
deadline sometimes by 90 days.

CFAF francs at the rate prevailing on the day of billing.

it encounters 1in
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6.6.2 Since the appraisal of the Nangbeto project, paying deadlines have
not changed. Indeed, bills sent by the CEB, the CEET and the SBEE are payébié
within 30 days, while industrial customers are allowed 15 days from the date

of the receipt of the bill; the latter is deemed under the terms of the

contract, to have been received three days after it was dispatched by the
CEB. After the deadline, if the bill is unpaid, 1.5% of the account 1§ added
each month to the bill. This penalty is applied to all customers. Besides
these measures, the CEB is empowered by its Articles to cut off all supplies,
if within three months following the submission of a bill and despite the
usual reminders, a consumer or a public or private distributor fails to settle
the amount due. |

6.6.3 As shown in Annex 20 in the outstanding debt situation, this

prerogative to cut off supplies is not exercised systematically. As a result,
the CEB is faced with the problem of unpaid bills concerning two large Cement
Firms to which it supplies power directly. The ONIGBOLO Cement HWorks in Benin
and the CIMAO in Togo both owe the CEB as at 14 August 1990, CFA francs 2
billion and almost 1 billion CFA francs, respectively. Concerning the former,
an agreement has been reached between Benin and the CEB so that the latter
could retrieve its due over a 5 year period (a monthly payment in addition to
the current bil11). The CIMAO for its part, is about to be liquidated and its
financial statement takes the arrears into account. In addition, and as a
result of the crisis the sum of CFAF 3 billion frozen in one of the Benin
Banks, disappeared during 1988. Fortunately, on a HKWorld Bank initiative,
negotiations are in progress with a view to solving the problem. The 3.5

billion of arrears also includes unpaid bills for 1984 (CFAF 699.480 million) -

which are in fact the surcharge labelled above quota, that the CEB had to pay
as a result of the drought of the same year. The various clients acknowledge
this debt but keep postponing payment and for which the CEB has not sent any
strong reminder. '

6.7 Analysis of Operating Results

6.7.1 The analysis will refer to operating accquntsvfor the yeérs 1982 to
1989 shown in the table below and for which details are given as annex 22 of
the report: '
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6.7.2 The summary of the CEB's general income statement emphastzes the fact
that the bulk of its revenue comes from power sales, other revenues (secondary
and financial) account for only 1.4% of the total _per annum. Sales 1ncreased
on an average rate of 14.4% per annum between 1982 and 1989 becoming more
constant as of 1988 the year the dam became operational At the same time
power purchases stagnated and from 1982 to 1987 accounted for more than 80% of
the CEB's total expenses, though these went up to 66% the fol]owing 2 years
In terms of financial benefit, it is easy to see what this utility means for
the sub-regional institution.

6.7.3 From 1982 to 1980 operating revenues 1ncreased by an average of 147%
annually. They therefore went from CFAF 5.84 to CFAF 12.56 million. Over the
same period running costs minus provision for .amortization and financial
expenses went from CFAF 4.24 billion to CFAF 6. 42 billton making an 8% average
annual increase. The make-up of these expenses illustrates the role played by
the CEB's prime activity "Power Purchase" and the tendency of the latter to
decrease with time. This item is followed by ftnancial charges (9 3% on
average) which seemed more 1important in 1988 and 1989 follow1ng debt
reimbursement for CEB 1loans. Personnel expenses account for only 5% on
average per annum.

6.7.4 The variation in the CEB operating results, dependent on that of
Income and expenditure, stems from two factors: the variation of the dollar
and the demand made by industrial clients (CIMAO, ONIGBOLO Cement Works, OTP).
In the first case, bills of CEB's potential customers are denominated in
dollars and converted into CFA Francs at the rate prevailing on the day of
billing; in the second case, clients, excluding the CEET and the SBEE demand
fluctuate regularly. As far as running costs are concerned, although they are
on the decrease since production of the Nangbeto dam started, the Tlevel
depends on power purchases from Ghana, and as of 1985, on provisions for
amortizations and supplies. For this year, CFAF 912.500 has been earmarked as
provisions for doubtful customers, including 660,531 million for CIMAO and
250,060 million for ONIGBOLO Cement Works (an accumulation of 2 1/2 years of
arrears).

6.7.5 In 1986, in the wake of negotiations with these two clients, the
provisions were omitted in 1987 since promises were not all kept, they again
figured in the accounts. In 1988 and 1989, years when the dam's operating
results were taken into account, these provisions trebled almost, resulting in

8S0/0333M
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a significant reduction in the net'oberating results. However, as the CEB's

E. financial statements fillustrate, 1its financial situation 1is rather

. satisfactory. Indeed, the gross margins largely cover the financial charges

gx whosg trend reflects the community's debt policy and the,pr6v1sions made for

i amortization; although operating results fluctuate, they are all in surplus, i
%~ the financial yearsihave all recorded bfof1ts and the 1nterna1‘cash generation

yr Is quite substantial, especially since the profits realized are neither i
%H distributed nor taxedn Generally speaking, the CEB's operating results are

?, well controlled and increase less rapidly than the turnover. - This is due to ‘
| the steady growth of power sales, to the availability of cheap power and the ,L

possibility for the CEB to revise its rates any tlme the VRA 1ncreases its :

v rates. : : f;
g 6.8 Balance Sheet Ang]ysis

ti 6. 8 1. The gnalysis ;of the financial structure wi]l be done on the basis of .

3 : balance sheets for the years 1982 to 1989 as shown 1n the table below Detai]y

2 : : { .
: ; are given in apnex 21. H %) ¢

;:r ‘

B

d

%
113 “5:1
E gt
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6.8.2 The analysis of this table shows -that the CEB's fixed asset was snot
very high from 1982 to 1987, for an electrtcity corporatfon whose job it is to
produce and transmit electric power. This situation was due to the fact that
the CEB did not have 1ts own means of production then, and 1ts capital assets
consisted mainly of transmission networks. As of 1988, when the dam started
operating, fixed assets chalked up an appreciable level going from CFAF 4.535
million in 1982 to CFAF 45.84 million and CFAF 46.22 millfon in 1988 and
1989. This significant increase brought about a marked growth of the balance
sheet total which then went from CFAF 10.35 m¥11ion in 1982 to 60.60 million
and 63.63 million CEA Francs in 1988 and 1989.

6.8.3 Although the 1liqudity ratio reflects a generally interesting
11quidity position, the CEB experienced 1iquidity problems from 1982 to 1985
as is 1llustrated by the immediate 1iquidity ratio, which expresses the
covering of short-term debts by liquid assets showing throughout the period a
certain deterioratfon of the cash flow. In the CEBs financial statements
current assets consists of short-term realizable assets and liqutd assets; the
immediate liquidity ratio also shows the size of the.realizab1e assets where
the item "customers with outstanding paymehts" occupies an ihpbrtant place.
Indeed, as at 4 August 1990, CEB's statement of unpaid bills’shows an amount
of CFAF 3.491 billion 1i.e. the equivalent of 28% of the 1989 turnover;
breakdown by customer 1is. as follows: SBEE: CFAF 2167.80 million; fincluding
2005 million Just for the ONIGBOLO Cement‘wbrks; CEET: CFAF 228.65 million;
CIMAO: CFAF 865.4 million; OTP: CFAF 229.34 million. These arrears represent
almost 75% of the CEB's net operating results for 1989 weighing down f{ts
financial statements. The debt ratio which was till 1986 rather far from the
unit, improved greatly and became more than satisfactory at the end of the
1989 financial year. Furthermore the debt level can be explained by the fact
that for implementing most of the projecté, b@th States contracted loans which
were then on-lent to the CEB on conditions generally much less interesting
than those of the donors. In addition, since the CEB has 1liquidity problems
which are due to the size of 1ts unpaid bills, i1t was obliged to resort to
further loans to reduce tts contribution.
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7. CONCLUSIONS

7.1 Implementation of project objectives

7.1.1 The main objectives aimed at by the project were reached. From a
tecnical point of view, the Nangbeto project was implemented within the fixed
deadline and at reasonable costs. To date, other than the 1990 drought, the
Nangbeto hydroelectric‘dam has produced since its commissioning late 1987, 518
GHh; 1including 46 in 1987, 211 in 1988, 180 in 1989 and 81 GWh ti111 end
October 1990, i.e. 42, 36 and 16% respectively, of actual CEB sales. HWe can
assert that an important part of Togo and Benins réquirements are met; these
requirements were revised downward, as opposed to those laid down in appraisal
given the economic recession which has been noticeable in both countries for
almost four years now.

7.1.2 From an economic point of view, implementing the project has meant
that the CEB can cover a yearly average of about 35% of its power demands.
The huge water reservoir formed by this dam (1.7 billion m3) serves as a basis
for the development of agricultural and piscicultural activities (143.000/ha
of irrigated land). In addition, the Mono River on which the dam is built has
been regularized and consequently there will be no more floods or crop losses.

7.1.3 As far as training is concerned, the supporting measures financed by
the World Bank and the UNDP have made it possible to strengthen the CEET's
sectoral structures in Togo, the SBEE in Benin as well as the CEB through the
improvement (computerization) of their management, the training of their
officers following level tests carried out within each corporation. The
training programme which is spread over 10 years will finvolve nearly 150 to
200 persons in both national corporations, at the training centres and at the
CEB.

7.1.4 Population resettlement involved 45 villages with a total of 12000
inhabitants affected by the dam's construction, instead of 34 villages and
7,780 inhabitants as previously estimated. Other actions have led to- the
construction of 130 km of feeder roads, the sinking of about 60 wells for the
supply of drinking water for the displaced population and those 1iving around
the dam, assistance in the reconstruction of houses, community investments (11}
primary schools, 1 general education high school, 2 health centres, one
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community centre, 2 agricultural stores, 3 small markets, one central market
and about a hundred public toilets, food aid, transport for goods and the
displaced population, as well as agricultural production support services.
These various population resettlement actions are planned on the basis of
prime factors which highlight the impact of the Nangebto dam and reservoir on
the environment. These factors are: agricultural development (agricultural
production support): stockraising, pisciculture, health and the restructuring
of the infrastructure.

7.1.5 One other aspect of the project deserves to be potnted out and 1t fis
the {improvement of women's conditions: thanks, especially to the wells
equipped with taps, fetching water is now much less of an arduous task for the
women and children, not to mention the positive influence of these taps on the
hygiene and health of these populations.

7.2 Lessons learnt from the Project

7.2.1 The Nangbeto dam project was a good example of cooperation and
solidarity between the two States (Benin and Togo). A special atmosphere
surrounded the project known as the "Nangbeto spirit" and featured close ties
between the political authorities, leaders, professionals, firhs, consulting
firms and donors. The propitious conditions in which works progressed and
good organization made it possible to satisfactorily face all difficulties
met. On the whole, no major problem really hindered the project's
implementation..

7.2.2 The main lessons learnt from the project concern:
a) The implementation deadlines; they were respected despite the
intricacy of the works, thanks to:
1. rather favourable weather;

2. the team spirit which prevailed;

3. the competence and qualification of leaders, of CEB
professionals and those of the Project unit;

4. the will and courage shown by the project Unit and the
inhabitants of the area;

5. proper coordination of works.

BSO/0333M
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b) Relations with donors: the HWorld Bank being 1lead bank, it
followed closely the various progress reports. Periodic reports
were sent regularly to each donors;

¢) Proper coordination within the CEB Management: The CEB
supervised the work of the Unit very well, in collaboration with
the Monitoring Committee and the Committee of Experts. A colla-
boration. which made both deadline and financial envelope
possible;

d) Proper management of the project: the bulk of financing which
-the project required, meant setting up a good computeriza- tion
system within the CEB General Management, to facilitate the
monitoring of project operation and offset the CEBs various new
changes.

7.2.3 Apart from the interest which personnel training represents from a
technical vantage point, the project was the instrument of steady contacts
between the various professionals of the CEET, the CEB and the SBEE, creating
adequate conditions for the proper monitoring and commissioning of the entire
project.

7.2.4 As a conclusion, the Nangbeto dam project falls perfectly in 1line
with the CEB's integration objective and is for the sub-region a good example
of cooperation and solidarity not only between States but also between
national corporations.
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NANGBETO HYDROELECTRIC DAM PROJECT
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ANNEX 5°
page 1/2

STATUS OF PREPARATIONS

1. Studies
- 1967 : Prefeasibility studies for the development of the Mono River
by SOFRELEC.
- 1976 : Updating of the SOFRELEC study and pre-feasibility of a
multi-purpose dam in NANGBETO by ELECTROCONSULT (Italy).
- 1980 : Feasibility study of the NANGBETO hydro-electric dam by
ELECTROWATT/SOGREAH (Switzerland/France).
- 1981 : Engineering study including the competitive bidding document
by ELECTROWATT/SOGREAH (Switzerland/France).
- 1982 : Comparative study between buttress and enrockment solutions
for the dam by ELECTROWATT/SOGREAH.
- 1982 :  Study on the 161 KV transmission line by EDF-DAFECO (France).
- 1982 : Study to update the economic report to the October 1982
conditions, by ELECTROWATT/SOGREAH.
2. Missions
- September-October 1982 : HWorld Bank Preparatory Mission.
- 14-20 February 1983 : Financial pre-assessment mission by the
IBRD.
3. Meetings
- June 1980 : First meeting of donors in Paris which
decided on the feasibility of a
buttress dam and on a 63 MW hydro-
' electric plant in NANGBETO
- October 1981 : Second meeting of donors in Paris with

BS0/0333M

a view to examining the engineering
studies and to agree on a preliminary
financing schedule for the project.
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ANNEY 7

'NANGBETO HYDROELECTRIC DAM PROJECT T

- PRESELECTIQN OF FIRMS
Bid-Package N° 1

DAM AND PLANT

~ CIVIL ENGINEERING
LIST OF CONTRACTORS AND PRECUALIFIEN GROUP OF FIRMS

Firm or Group of Firms

1

———

Address

Campenon-Bernard
Wayss & Freytag

Dumez-Afrique

Grands Travaux de Marseille

Sainrapt et Brice
Société Générale d'Entreprises

Bilfinger & Berger
Dyckerhoff & Widmann

Impresa Astaldi fstero

Italstrade Spa

Contructora Mendes Junior SA

No Country
France
]
UDETCO
2
3
(GTM)
4
SATOM
Germany
)
6 Hochtief
7 Ph.Holzmann
Italy
8 o Cogefar
i
‘o0
|
! 10
!
; | Sweden
|1] Skanska
l Brazil
i 12
i

‘Frankfurt a.R. (RFA)

92-98, bouleverd Victor Hugo
97115 Ciichy (France)

354, Av. G. Clémenceau
92022 Nanterre (France)

61, Av. Jules Quentin
92003 Nenterre (France)

315 Av. Galiieni
Gentilly (France)

Carl-Reise Platz 1-5
D-6800 Amnheim (RFA)

Rettinghauserstrasse 53-57
BP 101762 .
D-4300 Essen (RFA)

Taunusanlage 1

Bastioni di Porta Nuova 21
Milarn (ltalie)

13-72 viz Po Rore (Italie}

Piazze Valasco 2
Milen (italie)

S.182.25 Danderyg (Suéde)

Avenue Joao Pinheirc 145-180
Belo Hcrizonte (8résil)

IR
R L



PreSelectiOn of Firms

Package II

-

PACKAGE TI- - SUB-PACKAGE N¢ 1

TITLE:

TURBINES,

REGULATION, PIVOTS

LIST o7 SELECTED CANDIDATES

7 (va T

Firm or group ess .
Ne Country teeof firms E-EETs Addres !
1 | Germany VOITH GobH -J.M. VOITH GubH
Poscfach 1940
N 7920 HEIDENKEIM (FFA)
2 | England 2CVING & Co Ltd Villiers House
, L1/L7 Scerand
Lorndon WC 2N SIB
5 | Austria VOEST ALPINE AG - VOEST ALPINE Aktiengesellschafe
Postfach 2
A-4010 LINZ
4 [France NEYRPIC 75, rue Général Mangin -
Groupe ALSTHOM-SCHNEIDER | 38100 GRENOBLE
s | Japan TOSHIBA TOSHIBA INTERNATIONAL Co Ltd
(agency:—England) Audrey House
Ely Place
London ECL. (England)
6 MARUBEKRI (HITACHI) CPO Box $95
TOKYO 100-91 (Japan)
7 Italy GIE (avec KYDROART) 3, via S. Cztoto
Corsico 200°%
MILANO
8 Sweden KAMEWA AB 3 1010
S 66101 KRISIINIFIAMN (Suéde)
¢ .Switzerland ZSCEIR WYSS . LSCHEER WYSS Aktiengeseilschaft
Cr-8023 ZURICH;SCHWEIZ
10 VEVEY ATTLIERS D CONSTRICTIONS MECANIQUES
DE VEVEY Sa
CH-1800 VEVEY
n Canada ATELIERS ¢'INGINIEZRIE Ca2se Postale 220, Succursale A

DOMINION Ltd
|
{

YMONTREAL (Quétec) 43C 255

(Cznada)




LIST 3

PACKAGE TI - SUB-PACKAGE N° 2
TITLE:  ALTERNATORS i

LIST OF SELECTED CA?‘TIDA'T'F-S _

Firm- or group '~ 3 Add -
ress 4
N° Country of firms ” i - ,
i
1 Germany : b.B.C. ‘ BROWN BOVERI & Cie Aktiengesellschaft 1
- Kallstadler/Stras_s 1 ‘
1 680G MANHEIN (RFA) z
2 SIEMENS AG SIEMENS Aktiengesellschaft !
' M.KRESS - EIII - . ;
Wasserkraft Works, Wasserwerke |
3520 ERLANGEN (RFA) .
3 | England G.E.C. MACHINES Ltd Mill Road - ;
o ) RUGBY, England CY21 IBD
L Belgium A.C.E.C Boite postale & ,
. : . T 6000 CHARLEROI (Belgique)
L]
S | France ALSTHOM-ATLANTIQUE 38, avenue Kléber
Groupe ALSTHOM-SCHNEIDER | 75795 PARIS CEDEX 16
6 JEUMONT -SCHNE IDER 31/32, quai de Dion-Bouton
92811 PUTEAUX ‘
" | Tealy GIE ‘ GIE - v
. Ansaldo et Ercole 3 via S. Caboto
Marelli 20094 CORSICO (Milano)
g | Japan TOSH13BA v I0SHI34 INTERNATIONAL Co. Led.
‘(agency: Fngland) Audrey House
Ely Place
i , A TLondon, ECL (England)
9 Japan MARUBZINI CORP 4-2 Ohtemachi 1 - Choce
(HITACKI) : CEIYODA-KU, TOKYO
! : .
10 Sweden ASEA , " | ASEA A3
Kopparhergsvagen 2
VASTERAS

¥




L 1

List 4

ANNEX 8
Page 3/12

PACKAGE II - SUB~PACKACE N°'3

TITLE: MACHINERY, SLUICE VALVES, HANDLING °

LIST OF SELECTED CANDIDATES

Countr Firm Of' grogp ) (I
N y of firms L Address
1 Germany M.ALN. MAN MASCHINENFABRIK AUGSBURG
Nomberg Aktiengesellschaft
Postfach - D6095
: GINSHEIM-GUSTAVESBURG 1 (RFA)
]
i N NOZLL GrbH NOELL GmbH
‘ Schweinfurter Scr. 28
8700 WUERZBURG (RFA)
3 France KRUPP GobH STRASBOURG ENTREPRISE
(Germany) STRASBOURG ENTREPRISE SA | 101, rue du Rhin Napoléon
Boite Postale 108
67028 STRASBOURG CEDEX (France)
| L Austria VOEST ALPINE VOEST ALPINE Aktiengesellschaft
Postfach 2
ALO10 LINZ (Autriche)
5 |France | NEYRPIC 75, rue Général Mangin
Groupe ALSTHOM-SCHNTIDER | 38100 GRENOBLE
6 ttaly A.I.B. BRZSCIA
7 GIE (Riva Calzoni 3 via S. Caboto
Magrini Galileo) 20094 CORSICO (Milano)
¢ | Portugal SOREZFAME SOCIEDADZS REUNIDAS DE FABRICACOES
) METALLICAS SARL
Apartado n° S
2701 AMADORA CODEX (Portugal)
9 | Switzerland VEVEY ATEL"ERS DE CONSTRUCTIONS MECANIQUES
DE ViVEY SA
1800 VEVEY (Suisse)
10 Consortiun VEVEY ATELIERS DE CONSTRUCTIONS MECANIQUES
2SCHOMKE WARTMAN DE VEVEY SA
GIOVANOLA 1800 VEVEY (Suisse)




ANNEX 8

&

Page 4/12
J
List 5
PACKAGE II - SUB-PACKAGE N° 4
TITLE: ELECTRICAL ECUIPMENT AND ANNEX
LIST OF SELECTED CANDIDATES
I F group
! Firm or group
i . < Address
! Country or firms
1 -
}
P Germany B.B.C. BROWN, BOVERI & Cie Aktiengesellscl
' Kallstadter Strasse 1
68000 MANHEIM 1 (RFA)
i
‘ SIEMENS STEMENS Aktiengesellscha‘t
Wasserkraft Werke, Wasserwerke
D8520 ERLANGEN (KFA)
3 France C.E.M. C.E.M
12, rue Portalis
75008 PARIS (France)
4 CGEE-ALSTEOM 38, avenue Kléber
Groupe ALSTHOM-SCHNEIDER { 75795 PARIS CEDEX 16
S CLEMESSY CLEMESSY SA
18, rue de Thann
68057 MULHOUSE CEDEX (France)
6 MERLIN GERIN MERLIN GERIN
Rue Henri Tarze
38050 GRENOBLE CEDEX (France)
SPIE BATIGNOLLES 202, Quai de Clichy
92111 CLICKY CEDEX (France)
& TRINDEL 44, rue de Lisbonne
75008 PARIS (France)
9 Ttaly GIE 3, via S. Caboto
' ’ (MAGRINI INDUSTRIE 20094 CORSICO (Milano)
ELECTRICHE ANSALDO)
10

SADELMI COGE?PI .

Via G.B. Pergolesi, 25
20124 MILANO (Ictalie)




ANNEX 8

Page 5 /12
List 5
PACKAGE II - SUB-PACKAGE N° ‘4
TITLE: ELECTRICAL ECUIPMENT AND ANNEX
LIST OF SELECTED CANDIDATES
[~ Firm or group
1rm Oor group Address
= Country e or firms
4
1 Germany B.B.C. BROWN, BOVERI & Cie Aktienges
) Kallstadter Strasse 1
68000 MANHEIM 1 (RFA)
SIZMENS SIEMENS Aktiengesellscha‘t
Wasserkraft Werke, Wasserverk
D8520 ERLANGEN (KFA)
3 |France C.E.M. C.E.M
12, rue Portalis
75008 PARIS (France)
4 CGEE-ALSTEOM 38, avenue Kléber
Groupe ALSTHOM-SCHNEIDER | 75795 PARIS CEDEX 16
S CLEMESSY CLEMESSY SA
18, rue de Thann
68057 MULHOUSE CEDEX (France)
6 MERLIN GERIN MERLIN GERIN
Rue Henri Tarze
38050 GRENOBLE CEDEX (France)
7 | SPIE BATIGNOLLES 202, Quai de Clichy
92111 CLICKY CED:X (France)
& TRINDEL 44, rue de Lisbonne
75008 PARIS (France)
9 Italy GIE 3, via S. Caboto
! MAGRINI INDUSTRIE 20094 CORSICO (Milano)
ELECTRICHE ANSALDO)
10 SADELMI COGEPI . Via G.B. Pergolesi, 25
20124 MILANO (Italie)




\ ANNEX 8 .
Page 6 /12 -8
J
List 5
PACKAGE 1I - SUB-PACKAGE N° ‘4
TITLE: ELECTRICAL EGUIPMENT AND ANNEX
LIST OF SELECTED CANDIDATES
[ Firm or grow
. irm Oor group Address
o Country b or firms :
7 :
1 Germany B.B.C. . BROWN, BOVERI & Cie Aktiengesellsck
’ Kallstadter Strasse 1
68000 MANHEIM 1 (RFA)
SIEMENS SIEMENS Akriengesellschaft
Wasserkraft Werke, Was_ser'werke
D8520 ERLANGEN (KFA)
3 |France C.E.M. C.E.M
12, rue Portalis
75008 PARIS (France)
L : CGEE-ALSTF.OM 38, avenue Kléber
Groupe ALSTHOM-SCHNEIDER | 75795 PARIS CEDEX 16
] CLEMESSY CLEMESSY SA
18, rue de Thann
68057 MULHOUSE CEDEX (France)
6 MERLIN GERIN MERLIN GERIN
Rue Henri Tarze
38050 GRENOBLE CEDEX (France)
: #| SP1E BATIGNOLLES 202, Quai de Clichy
92111 CLICHY CEDZX (France)
& TRINDEL 44, rue de Lisbonne
| 75008 PARIS (France)
* | Tealy GIE 3, via S. Caboto
| (MAGRINI INDUSIRIE 20094 CORSICO (Milano)
ELECTRICHE ANSALDO)
10 SADELMI COGEPI . Via G.B. Pergolesi, 25
20124 MILANO (Italie)
7
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'ANNEX 8
Page 3712

List 4

PACKAGE II - SUB—PACKAGE~N6'3

TITLE: MACHINERY, SLUICE VALVES, HANDLING °
LIST OF SELECTED CANDIDATES

-~

>

-1 (|

A e
Firm 6% groap =~ <| -
- Country of firms ; Address
N J
1 Germany M.ALY. MAN MASCHINENFABRIK AUGSBURG
B Nomberg Aktiengesellschaft
Postfach - D6095S
GINSHEIM-GUSTAVESBURG 1 (RFA)
2 NOZL1L GrtH NOELL GmbH
Schweinfurter Str. 28
8700 WUERZBURG (RFA)
3 |France KRUPP GmbH STRASBOURG ENIREPRISE
(Germany) STRASBOURG ENTREPRISE SA | 101, rue du Rhin Napoléon
Boite Postale 108
67028 STRASBOURG CEDEX (France)
& Austria VOEST ALPINE VOEST ALPINE Aktiengesellschaft
Postfach 2
ALO10 LINZ (Autriche)
s [fFrarce | NEYRPIC 75, rue Général Mangin
Groupe ALSTHOM-SCHNEZIDER | 38100 GRENOBLE
6 Italy A.T.B. BRESCIA
7 GIE (Riva Calzoni 3 via S. Caboto
Magrini Galileo) 20094 CORSICO (Milano)
¢ | Portugal SORIFANE SOCIEDADES REUNIDAS DE FABRICACOES
) METALLICAS SARL
Apartado n°® 5
2701 AMADORA CODEX (Porctugal)
9 | Switzerland VEVEY ATELIERS DE CONSTRUCTIONS MECANIQUES
DE VEVEY SA
1800 VEVEY (Suisse)
10 Consortiun VEVEY ATELIERS DE CONSTRUCTIONS MECANIQUES
ZSCHOKKXE WARIMAN DE VEVEY SA
GIOVANOLA 1800 VEVEY (Suisse)




R

List &

PACKAGE II - SUB-PACKAGE N° 3
TITLE: MACHINERY, SLULCE. VALVES, HANDLING
LIST OF SELECTED'CGANDIDATES

e y

Firi .._'.l'?__:g:f. Lz ‘T(}] .
Countr irm OF oup :
, y , of firms =~ ~Address
Germany MLALN. .| MAN MASCHINENFABRIK AUGSBURG
. Nérmberg Aktiengesellschaft
Postfach - D6095
GINSHEIM-GUSTAVESBURG 1 (RFA)
2 NOZIL GrbH NOELL GmbH
Schweinfurter Str. 28
8700 WUERZBURG (RFA)
France KRUPP GmbH ) STRASBOURG ENIREPRISE
(Germany) STRASBOURG ENTREPRISE SA { 101, rue du Rhin Napoléon
’ Boite Postale 108
67028 STRASBOURG CEDEX (France)
Austria VOEST ALPINE VOEST ALPINE Aktiengesellschaft
: Postfach 2
ALO10 LINZ (Autriche)
France ‘ ’ | NEYRPIC . 75, rue Général Mangin
Groupe ALSTHOM-SCENEIDER' | 381.00°GRENOBLE
Italy A.T.B. BRESCIA
i GIE (Riva Calzoni 3 via S. Caboto ..
-Magrini Galileo) 20094 CORSICO (Milano)
Portugal SOREFAME SOCIEDADES REUNIDAS DE FABRICACOES
' METALLICAS SARL
Apartad» n® 5
2701 AMADORA CODEX (Portugal)
Switzerland VEVEY ‘ ATELIERS DE CONSTRUCTIONS MECANIQUES
DE VEVEY SA
1800 VEVEY (Suisse)
Consortiun VEVEY ATELIERS DE CONSIRUCIiONS MECANIQUES
2SCHOKKE WARKTMAN DE VEVEY SA
GIOVANOLA 1800 VEVEY (Suisse)

e




LIST 3

PACKAGE II - SUB-PACKAGE N° 2'_
TITLE: ALTERNATORS

LIST OF SELECTEM™ CAMPIDATFS

P

e sdaal

Firm- or gr—ouﬁ#_":“ 5 Address - 4
Ne Country of firms '
1 | Germany B.B.C. . | BROWN BOVERI & Cie Ak:fiengesellschaft i
- Kallstadler Strass 1 )
660C MAVEIM (RFA) y
2 SIEMENS AG SIEMENS Aktiengeseilschaft
M.KRESS - EIIL
Wasserkraft Works, Wasserwerke
3520 ERLANGEN (RFA)
3 | England G.E.C. MACHINES Ltd Mill Road -
‘ ‘ RUGBY, Emglanc. CV21 IBD
& Belgium ’ ‘A.C.E.C Boite postale &
. 6000 CHARLEROI (Belgique)
S | France ALSTHOM=ATLANTIQUE 38, avenue Kléber
Groupe ALSTHOM-SCHNEIDER | 75795 PARIS CEDEX 16
6 JEUMONT -SCHNEIDER 31/32, quai de Dion-Bouton
92811 PUTEAUX v ‘
7 | 1taly GIE : GIE
. Ansaldo et Ercole 3 via S. Caboto
Marelli 20094 CORSIGO (Milafo)
g | Japan TOSHIBA . TOSAI54 INTERNATIONAL Co. Ltd.
‘(agency: Fngland) ‘Audrey House
Ely Place
i A ’ A London; ECL-(England)
9 | Japan MARUBENT- CGRP 4-2 Ohterachi 1 - Choce
(HITACHI) CEIYODA-KU, -TOKYO
10 ' gSyeden ASEA ASEA A3
Kopparhergsvagen 2
VASTERAS




LIST 3 y

q
‘ {
PACKAGE II - SUB-PACKAGE N° 2 1

TITLE: ALTERNATORS \

LIST OF. SELECTED CA"TIDATFS

.

[

T S N 1 ” é
- 1. - B
Firm- or group ' | - . Address {
N° Country of firms “n oL R i
o 1 | Germany B.3.C. 'BROKN BOVERI '& Cie Aktiengesellschaft
L - Kallstadler Strass 1 ‘
B : 660C MAUMEIM (RFA) i
| ~, ;‘s
z SIEMENS AG SIEMENS ktiengeseilschafc i
M.KRESS .~ E111 !
Wasserkraft Works, Wasserverke . 4
13520 ERL_AL\GEN.:(R}‘A) i
3 | England G.E.C. MACHINES Ltd lhis11 Rosh - ‘
o B‘{GBX.ME,mg»I»a-nd Cv21 IBD
4 Belgium A.C.E.C . : Boxte poscale &
: . o | 6000, CHARLERQIw(BeIgique)
S | France | ALSTHOM-ATLANTIQUE 38, avenue,Kléber '
Groupe cALSTHOM-SCANEIDER | 75795 PARIS CEDEX 16 -
6 | JEUMONT -SCHNEIDER 31/32, quai de Dion-Bouton
: 92811, PUTEAUX - »
7 | Tealy GIE .. GIE * -
. Ansaldo et Ercole 3 via S. Caboto
Marelli "20091. CORSICO (H&la..o)
& | Japan TOSHIBA . Ios;us, I\u.R:“"'*O‘ AL Co. Ltd.
‘(agency: Fngland) ‘Audrey House
Ely Place
! , ) : | London, ECL (England)
2 Japan ‘ ‘MARUZBENI CORP 4-2 Ohtemachi 1 - Chome
. (HITACHI). . CEIYODA-KL, . TOKYO -
] R [ S *
10 | sweden ASEA ASEA A3
) . Kopparhergsvagen 27
VASTERAS. .-~
. - wih & V.. Max.



List 2

-

ANNEX 8
Page 11/12.

PACKAGE T1 - SUB-PACKAGE N’ 1
TITLE: TURBINES, REGULATION, PIVOTS

LIS™ % SELECTED CANDIDATES

T

7 v
Firm or group

Address ,
N°© Country -~ of firms s
1 | Germany VOITH GmbH J.M. VOITH GebH
Postfach 1940
. 7920 HEIDENKEIN (FFA)
2 | England ROVING & Co Ltd Villiers House
L1/L7 Scrandé
London WC 2N SIB
3 | Austria VOEST ALPINT AG VOEST ALPINE Aktiengesellschaft
Postfach 2
A-4010 LINZ
X & |France NEYRPIC 75, rue Général Mangin
Groupe ALSTHOM-SCHNEIDER | 38100 GRENQBLE
s | Japan TOSHIBA TOSHIBA INTERNATIONAL Co Ltd
(agency:_England) Audrey House
Ely Place
London, ECL (England)
6 MARUBENI (HITACHI) CPO Box S95
TOKYO 100-91 (Jazpan)
7 Italy 1E (avec EYDROART) 3, via S. Cstoto
Corsico 2C09%&
¥1LANO
8 Sweden KAERA AB £ 1010
S 656101 KRISTINIFLAMN (Suéde)
g Switzerland ZSCHER WYSS .. ISCHER WYSS Axtiengeseiischaft
C5-8023 ZURICH/SCEWEIZ
(
10 VEVEY ATTLIERS DI CONSTRUCTIONS MICANIQUES
DE VIVEY Sa
CH-1800 VEVEY
L | canada ATELIERS ¢'INGINIERIE

l
I

DOMINION Lrd

Case Postzie 220, Succursale A
MONTREAL (Cuéibec) K3C 255
(Cznecal




| amexs
Page 12/12 7
....... ., P

List 2

PACKAGE TI - SUB-PACKAGE N¢ 1
TITLE: TURBINES, REGULATION, PIVOTS

LIST OF SELECTED CANDIDATES

e T

- e

g T

T Fi 4 A .
irm or group Address
Ne Country ~<-of firms : '
1 Germany VOITH GombH J.M. VOITH GebH
Postfach 1940
- 7920 HEIDENKEIY (FEFA)
2 England ECVING & Co Ltd Villiers House
: ’ L1/47 Scrand
Lopdon WC 2N SIB
3 Austria VOEST ALPINT AG VOEST ALPINE nk;iengesellschaft
Postfach 2
A-4010 LINZ
{A & |France NEYRPIC ) 175, rue Généralv!{angin'
Groupe ALSTHOM- scwam}:a 38100 GRENOBLE
.5 " Japan TOSHIBA TOSHIBA INTERNATIONAL Co Ltd .
(agency :_England) Audrey House
Ely Place
London, ECL (England)
6 MARUBENI (HITACHI) CPO Box 595 .
TOKYO 100-91 (Jzpan) .
7 | Italy GIE (avec KYDROART) 3, via S. Cstoto
Corsico 2009¢
1LANO
8 Sweden KAMEEs AB £2 1010
" : S 66101 KRISIINIFLANN (Suéde)
¢ Switzerland ZSCHER WYSS . £SCHER WYSS Axktisngeseiischafc
Cr-8023 ZURICE/SCEWEIZ
10 VEVEY ATZILIERS Dz CONSIRUCTIONS MECANIQUES
DE VEVEY SA
CH-1800 VEVEY
12 | canada ATELIERS ¢'INGINIZRIE . |Case Postale 220, Succursale A
DOMINION Ltd “ONTREAL (Quétec) H3C 255
(Cznada)

ek g il 1okh. g o0
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NANGBETO'HYDROELEC?R}CVDAM PROJECT

‘Preselection of Candidates

Package III

List
- PACKAGE IT1 - SUB-PACKAGE N° 1
TITLE: NANGRETO POWER TRANSFORMERS
LIST OF SELECTED CANDIDATES
Firm or group” ! Address ' )
Ne Country of firms |
| Germanv i BROWN, BOVERIZ & CIE ;':Ia';lstad‘.er Strasse 1
{ D6300 MANNHEIM (RFA)
] L
2 | France CEM 12 rue Portalis
75008 PARIS (France)
3 JEUMONT SCHNEIDER 31/32 Quai de Dion-Bouton
: 92811 PUTEAUX (France)
L AI;S_I}i_Q}i_AIlJJ\TIQLT. 38, averivue Kléber
75795 PARIS CEDEX 16 (France}
S Japan TOSHIBA Audrey House !
Ely Place N
LONDON ECL (Fneland)
6

MARUBENI (HIT:CHI)

4-2 Ohtecachi 1 - Chome
CHIYODA-KU ~ TOKYO (Japon)

-~

frals

GIE

Via Sebastiano Caboto 3

20094 CORSICO (Miliano)




o

List. 3

PACKAGE IIT --SUB-packAGE yo
TITLE:

T T g -

2

NANGBETO AND. MOMERAGY EP STATIONS

LIST OF SELECTED ‘CANDIDATES .

NO

Country

Firm'or'gtoug‘
of firms

Address

P

Germany

BROWN, BOVERIE & CIE

STARKEIROM-2NZACEN GmbH

Kallstadler Strasse 1 BP 351
6800° MANHEIM 1 (RFA)

8P 4289
Guiellettstrasse &44-46
6000 FRANKFURT/MAIN (REA)

~1

el

\frznce

-

CGEE-ALSTHOM (COGELEX)

GIM INTERNATICKA

ALFRED BERLICQ & FILS

SPIE BATIGNOLLES

TRINDEL

LEMESSY SA

MEPRLIN GERIN

Courcellor 11
23-35 rue d'Alsace
92531 LEVALLOIS-PERRET

61, avenue Jules Quentin
BP 326
92003 NANIERRE CEDEX

;S, rue de Bassano
75008 PARIS

Tour Uihterthur
92085 PARIS LA DEFENSE
CEDEX 18

LL, ruve de Lisbonne
75008 PARIS

12, rue Portalis
75008 PARIS

18, rue de Thann
68057 MULHOUSE CEDEX

Rue Henri Tarze
38050 GRENOSLE CtueX

- m"",‘t": .
s N “ N cl




ANNEX. 9
p-3 /15.

List 3 (contd.)

PACKAGE III - SUB~PACKAGE N°® 2
TITLE: NANGBETO AND MOMEHAGOU: - “HP STATIONS
LIST OF SELECTED CANDIDATES .

Firm or proup o
Count: R g p , ¢
ue A of firms — Address ;
. - E
1 | Italy 'SOCIETA ANONTMA. ELECIRIC | Via Gustavo Fara zs .
(S.A.E. SPA) HILANO (Teatte) ™ SRNIERIRE S
: : ) "‘.3?‘{*.: 3 I
12 SADEIMI COGEPI Via G.B. Pergolesi 25 7
. 20124 MILANO ‘(Italie)
3 SOCIETA IMPEANTI ELECT |SIETTE SPA" .
Viale Belfiore 26 CAP
50144 FIRENZE (Italie)
s GlE -] via Sebastiano Caboro 3
20094 CORSICO (Milano)
3 | Yugoslavia ENERGOTNVEST P.0. Box 158 .
T l SARAJEVO (Yugoslavia)

A N,

T e



.
-

List . &4

.9
P-4 715

e ANNEX?

PACKAGE III -: SUB-PACKAGE N° '3

TITLE:

NANGBETC*MOMEHAGQU 161 -kV LINE

. LIST OF SELECTED . CANDIDATES

. | Country Firm or group . | " = - .
1 ' of - firms - {w e Address
‘*-i' 1 | Germany SIEMENS AG SIEMENS Aktiengesellschafc
Wasserkrafc Works, Wasserverke
D8520 ERLANGEN (RFA)
2 STARKSTROM ANLAGEN GobH | Postfach 4289
: . | D=6000 FRANKFURI/Mzin (RFA)
: ' ' ;f‘m- o PR
3 BROWN, BOVERL & CIE . ['Kdllstadler Strasse 1 B :
. [peesoo. “MANNHEIM, 1.(REA) B
- 1 P U, |
& |France CGEE ALSTHOM ‘Gsrcelor 11 e
~Groupe LEX 33-35, rue d'Alsace 1
i '92531 LEVALLOIS-PERRET (rrance)
. ’a I
» e :
S GIM INTERNATIONAL 61, avenue Jules Quentin K
TR 3267 - v
92003 NANTERRE CEDEX (France) -
é ALYRED HERLICQ & FILS 35, rue de Bassano
N 75008 PARIS (France)
i SPIE BATIGNOLLES T Tour Winterchur
$2085'. PARIS LA DEFENSE CEDEX 18 (r%.ncéwﬂ.
£ TRINDEL-LINELEC 1 &4, rue-de Lisbonne
' 75608 PARIS (Frarce) i
!
% TRANSEL 19, rue Joseph Bertrand
; 76220 VIROFLAY (france)

TR

B NV
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List & (contd.) )
PACKAGE IIT — SUB-PACKAGE N° 3
TITLE: NANGBETO-MOMEHAGOU 161 kV LINE
LIST OF SELECTED CANDIDATES

ANNEX 9
P.:5.15

Firm er.group

N Countr : .
< y ) of firms Address ..
10 -Italy S.A.E SPA Via Gustavo Fara 26
20124 MILANO (Ictalie)
1 SADELMI COGEPL Via G.B. Pergolesi, 25
h 20124 MILANO (Iczlie)
12 SIETIE SPA Viale Belfiore 26 CAP

50144 FIRENZE (Italie)

13 [Lanada

SINTRA-TRANSELEC-

4984 Place de la Savane

BELT Suite 200
HONTREAL
Québec HLP 2M9 (Canzds)
1 Englahd JAMES SCOTT Valley Street North -
purRHAM  (Englanc)
.
: i Yugoslavia ENERGO INVESI P.0O. Box 158

SARAJEVO (Yugoslavia)




T

ANNEX 9

P.-6 .15

List 4 (contd.)
PACKAGE TII - SUB-PACKAGE N° 3
TITLE: NANGBETO-MOMEHAGOU 161 kV LINE
LIST OF SELECTED CANDIDATES

Firm. or.grou
o Country ) Ofvfirﬁs P Address
10 yTItaly S.A.E SPA Via Gustavo Fara 26
20124 MILANO (Italie)
n SADELMI COGEPI Via G.B. Pergolesi, 25
B 20124 HMILANO (Icalie)
12 SIETTE SPA Viale Belffore 26 CAP
50144 FIRENZE (Italie)
. - .
13 [Kanada SINTRA-TRANSELEC- 4984 Place de la Savane
BELT Suite 200
HONTREAL
Québec H4P 2¥9 (Canads)
PUINE IE England JAMES SCOTT Valley Street North
purRHAM (Englanc)
- - {
: . » .0. 8
Yugoslav1a ENERGO INVEST P.O. Box 15

1

SARAJEVO (Yugoslavia)

Bt e an Wl Kt e .
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TITLE:

List & (contd.)
PACKAGE IIT - SUB-PACKAGE N° 3

NANGBETO-MOMEHAGOU., 161 kV LINE

LIST OF SELECTED CANDIDATES

B
: Firm or group
| Countr .
<® y of firms Address
10 +1taly S.A.E SPA Via Gustavo Fara 26
20124 MILANO (Italie)
1 SADELMI COGEPL Via G.B. Pergolesi, 25
) 20124 HILANO (Icalie)
12 SIETIE SPA Viale Belfiore 26 CAP
50144 FIRENZE (Italie)
13 [anada SINTRA-TRANSELEC- 4984 Plgce de la Savane
BELT Suice 200
MONTREAL
Québec HULP 2M9 (Canada)
1“1 England JAMES SCOTT Valley Street North
purRHAM  (Englancd)
' = 1\
w3 . P.0. Box 158
YUgOSIaV1a ENERGO INVESI oxX

SARAJEVO (Yugoslavia)




s ‘“"j =T

. soc i
e b S s s e e

RS i R . R

List . &4

PACKAGE 111 + SUB-PACKAGE N° '3

TIILE: NANGBETC-“MOME’QAGOU 161-kV LINE

- LIST OF SELECTED CANDIDATES

1 - —
. . Country Firm or. group
M of firms - - Address
1 | Germany SIEMENS AG SIEMENS Aktiengesellschaft.
i Wasserkrafc Works, Wasserverke ‘
D8520 ERLANGEN (RFA) ; .
i
2 STARKSTROM ANLAGEN GmbH | Postfach 4289 !
D-6000 -FRANKFURT/Main (RFA)
3, BROWN, BOVERI & CIE Kallstadler Strasse 1
‘ ’ D-6800" MANNHEIM: (RFA)
{ ! s . B .
: T ‘
L }Frence CGEE ALSTHOM Courcellor II
; Groupe LEX 33-35, rued%Alsace
92531 LEVALLOIS-PERRET (France)
i
s GTM INTERNATIONAL 61, avenue Jules Quentin
‘ { BP.326
92003 NANTERRE CEDEX (France)
6 ALFRED HERLICQ & FILS 35, rue de Bassano
) 75008 PARIS (France)
: SPIE BATIGNOLLES Tour Winterthur
92085 PARIS LA DEFENSE CEDEX 18 (France)
2 TRINDEL-LIKELEC LL, rue de Lisbonne
75608 PARIS (France)
3 TRANSEL 19, rue Joseph Sertrznd
© 76220 VIROFLAY (France)

SRR
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TITLE:

List &

PACKAGE III - SUB-PACKAGE N° 3

NANGBETC-MOMEHAGOU 161 kV LINE
LIST OF SELECTED CANDIDATES

ANNEX , 9

P

9/15

. ! Country Firm or group .
X of firms Address
i 1 | Germany SIEMENS AG. SIEMENS Aktiengesellschaft
: Wasserkrafc Works, Wasserverke
' D8520 ERLANGEN (RFA)
.
g : STARKSTROM ANLAGEN GmbH | Postfach 4289
: D-6000 FRANKFURT/Main (RFA}
3 _ BROWN, BOVERI & CIE | Kallstadler Strasse 1 77 e
, D-6800 MANNHEIM (RFA) " b
i o, L A:r""f—‘-‘““—‘—m‘—“:‘--—‘
¢ |France CGEE ALSTHOM: Courcellor II |
) Groupe. LEX 33-3S, rue d'Alsace Pooe d
- 92531 LEVALLOIS-PERRET (France) =
tH GTM INTERNATIONAL 61, avenue Jules Quentin ;o '
' < :|BP 326 ; ;
92003 NANTERRE CEDEX (France) ' :
ik
6 ALFRED. HERLICQ & FILS 35, rue de Bassano . .
75008 PARIS (France) : ;
i v
B SPIE. BAIICNQLLES Tour Rintfrthur
| 92085 PARIS LA DEFENSE GEDEX.18 (France) .
£ TRINDEL-LINELEC L, rue de Lisbonne
' ' 75608 PARIS (france) --
]
¥ TRANSEL 19, rue Joseph Bertrand
! 76220 VIROFLAY (France)




ANNEX, 9 - £
p.10 /15,
&
List 3 (contd.) .
PACKAGE III - SUB-PACKAGE N° 2
IITLE' NANGBETO AND MOMEHKC‘OU“ “HP- STA’EIONS »
LIST OF SELECTED *@ANDIDA’I‘ES IO .
- . Firm or group ' ]
". Countty of fims S N - jAddreSS .
. . oo _ > A
u | Italy SOCIETA ANOKIMA ELECTRIC |Via, GustavoiFara 26 ‘-
(S.A.E. SPA) uxu.no (Italie) .
12 SADELMI COGEPI Via 8. Pergolest 25 e
20124 MILANO (Italie)
h Gl
n SOCIETA IMPTANTI ELECT | SIELTE “SPA
. ’ Viale Belffiore 26 CAP
50144 FIRENZE (Italie)
1% CIE " lvia ‘¢dbisetano Caboco 3
20094 CORSICO (Milano) :
—— " E‘.EQGOINVESI R ¥ ~:P~*‘b ) B :.158 ]
15 . '3 NET V. oX
Yugoslav;a. l SARATEVO' (Yugoslavia)

PR



ANNEX. 9
p. 11/15

List 3 (contd.)

PACKAGE 11T - SUB-PACKAGE N° 2
TITLE: NANGBETO AND MOMEHAGOU HP STATIONS
A . ;
LIST OF SELECTED CANDIDATES 3

) | . e . .
L

Firm or group Address
N® Country of firms -~ ) )
1, | Italy SOCIETA ANONIMA ELECTRIC |Via Guscavo Fara 26
| (S.A.E. SPA) MILANO (Italfe)
12 SADELMI COGEPI Via G.E. Pergolesi 25
: 20124 MILANO (Italie)
13 SOCIETA IMPTANTI ELECT {SIETTE SPA
' Vi{ale Belfiore 26 CAP .
50144 FIRENZE (Italie)
1 GI1E : Via Sebastiano Cadboto 3
” 20094 CORSICO (Milano) ,
15 . ENERGOINVEST P.0. Box 1S8
15 Yugoslavia SARATEYO (Yugoslavia)
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List. 3

PACKAGE 111 ~"SUB-P
TITLE:

CANNER §
p. 1211

AGKAGE N° 2

NANGBETO AND MOMERAGOU P sramrons

LIST oF SELECTED CANDIDATES .

5

Firm or group

38050 GRENOBLE CtueX

Country - . Ady.
Ne Y of firms N éddtess
1 | Germany BROWK, BOVERIE & CIE Kallscadler Strasse 1 BP 351
6800 MANHEIM 1 (RFA)
2 TARXSTIROM-iNLAGEN GmbH | 8P 4289
Guiellettstrasse Lh-46
6000 FRANKFURI/MAIN (RFA)
3. |France CGEE~ALSTHOM (COGELEX) - { Courcellor .1l
' '33=Ss’¥u§“aixxss¢e
1 92531 LEVALLOIS-PERRET
L o™ Inrzxséxlcr‘ |61, avente Jules Quentin
BP 326
92003 NANTERRE CEDEX
s ALFRED BERLICQ & FILS 35, rue de Bassano
, 75008 PARIS
6 SPIE BAIIGNOLL{.:S Tour Wi..ncerchu;
92085 PARIS LA DEFENSE
CEDEX 18
7 TRINDEL L4, rue de Lisbonne
75008 PARIS
€ i v CEM 12, rue Portalis
; 75006 PARIS
¢ ! ¥|cLevEssy sa 18, rue de Thann
| 68057 MULHOUSE CEDEX
10 ! VEPLIN GERIN Rue Henri Tarze
i
|
i
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‘ ANNEX 9 .
: , ©op. 13715
List 3
PACKAGE -
TIT TII - SUB-PACKAGE N° 2
TLE: NANGB A NG s
ETO POWER~TRANSFORMERS
LIS v
T OF SELECTED CANDIDATES
i
Firm or group
Countr N
N° y of firms éddress
1 Germany BROWN, BOVERIE & CIE Kallstadler Strasse 1 BP 351
6800 MANHEIM 1 (RFA)
2 STARNKSIRCM-A0NTACEN GmbH 3P 4289
Guiellettstrasse 44-46
6000 FRANKFURI/MAIN (RFA)
3 |France CGEE-ALSTHOM (COGELEX) Courcellor 11
33-35 rue d'Alsace
92531 LEVALLOIS-PERRET
" 4 GTM INTERNATICHAL 61, avenue Jules Quentin
BP 326
92003 NANTERRE CEDEX
S ALFRED HERLICQ & FILS 35, rue de Bassano
75008 PARIS
[ SPIE BATIGNCLLES Tour Winterthur
92085 PARIS LA DEFENSE
CEDEX 18
7 TRINDEL LL, rve de Lisbonne
75008 PARIS |
! : 'I
£ i CEM 12, rue Portalis
: 750086 PARIS
]
s ! V| CLEVESSY sa 18, rue de Thann
| 68057 MULHOUSE CEDEX
1
|
!
10 ! MERLIN GERIN Rue Henr{ Tarze ,
: 38050 GRENOBLE Ciiiix
! |
: . '




ANNEX' 9,4
p- 14/15

List 2
PACKAGE III - SUB-PACKAGE N° 1
TITLE:,'NZﬁGBETO POWER TRANSFORMERS
LIST OF SELECTED CANDIDATES

Firm or group~ { Address ' o |
i i o
i Germany i BROWN, BOVERIZ & (it ;?l:-_';lstac'ler Strasse 1 !
{ D6300 MANNHEIM (RFA)
]
2 | France CEM 12 rue Portalis ‘vz
75008 PARIS (France) 1‘
‘ 3 JEUMONT SCHNEIDER 31/32 Quai de Dion-Bouton 'j
5 92811 PUTEAUX (France) -
i 4 ALSTHOM ATLANTIQUE 38, averue Kléber
;’ 75795 PARIS CEDEX 16 (France)
. : ’
i’ . 5 Japan TOSHIBA Audrey House
" { Ely Place } :
LONDON ECL (Fngland) :
6 MARUBENI (HITACHKI) | 4-2 Ohtemachi 1 - Chome
CHIYODA-KU - TOKYO (Japon)
“; 7 Italy GIE Via Sebastiano Caboto 3- ;
3 2009% CORSICO (Miiano) [
|
b
b
3
!
&
‘r £
i
L3



ANNEX. " 9

14 P. 15/15

List 2
"PACKAGE TTI ~ SUB-PACKACE F° 1
. TITLE: NANCBETO POVEP. TRANSFORMERS
LIST OF SELECTED CANDIDATES

‘o Country Firm or groun ! Address
N . T
o of firms |

1 Germany i BROWN, EO\ERIZ & Cit ; {elistadier Strasse 1

| D6300 MAKNHEIM (RFA)
—. 1

2 | France CEM 12 rue Portalis
75008 PARIS (France)

3 JEUMONT SCHNEIDER 31/32 Quai de Dion-Bouton
92811 PUTEAUX (France)

iy

4 ALSTHOM ATLANTIIQUE 38, avenue Kléber
75795 PARIS CEDEX 16 (France)

S Japan TOSHIBA Audrey House
Ely Place
LONDON ECL (England)

6 . MARUBENI (HITACKI) 4-2 Ohtemachi 1 - Chonme
CEIYODA-KU - TOKYO (Japon)

|
i 1 {Italy GIE Via Sebzstiano Caboto 3

20094 CORSICO (Milano)




| . L ANNEX:. 10
NANGBETO HYDROELECTRIC DAM PROJECT Page 10f 2

GENERAL ORGANIZATION OF PROJECT
SYNOPTIC ORGANIZATION CHART

PR EnRF s

CEB INTERSTATE 'SUPREWME COUNCIL - { "+
DONORS .
e (BENIN TOGO : MINISTERITAL-EEVEL:) - - s
5 ! ‘
PR R s ‘
I— CAt—  Sr— — s —# | E———— Gm——— S—— m—p— — — — e — — ]
PROJECT MANAGEMENT e
[ o S
| + S . AUIAEP Y LRI N S D 'l
I EXPERTS cesB CEB : FOLLOW-UP COMMI '
| | COMMITIEE ~ I GENERAL MANA GEMENT (HIGH AUTHORITY) I
| :
; | L ' A I
| | |
| . | PROJECT MANAGEMENT ‘
CENTRAL MANAGEMENT( L OME )
| | _ « l
| TECHNICAL -
| L AOMINISTRATIVE > MANAGEMENT
l L FINANCI AL ’
] 4 ' et
LOCAL MANAGEMENT (LOCATION)
TECHNICAL :
ADMINISTRATIVE > MANAGEMENT
| ACCOUNTING
—t
L = — _

A

IMPLEMENTATION STUDIES

SUPERVISION

MONITORING

COORDINATION

SCHEDULE

ESTABLISHMENT OF SALARY STATEMENTS

VCONTRACTOR : l BUILDERS




Inter-StatevSupreme‘Couneil

Steering Committee

Experts Committee
Managing Director's Office

‘Project Management Unit

Executing Agency

8$O/0333M

SRR ANNEX 10
Page 2/2

R F YT T SR L

s theyeeéerning bon of CEB.

"{s- an.-ad :hoc committee, composed of members
of the "High Authority, set upjto- oversee and
control prOJect management.

a group of international experts commissioned
to assist the General Manager of CEB.

already "exists “in the present {institutional
set-up. )

to be esteblished and will be responsible for
overall project implementation :including:

construction works ‘ L TEGTRS
. -displacement and. resettlement ™ it
- health and soc1al problems .
- securmty police.
- etc.

Its tas(s‘ are constructioh supervision,
mobilization ‘and funds management, as well as
financial management of contracts.

This unit will have a representation on the
project site, and will be responsible for
follow-up, technicql administrative and
accounting aspects of the project.

represented on site by the Engineer who will
undertake, the .detailed engineering design,

the control and superv1sion of the works, and
ensure the coordrnation and establishment of
' payrolls :

I Y -1
i
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’ , ANNEX :. 13

NANGBETO HYDROELECTRIC DAM PROJECT

COMMUNAUTE ELECTRIQUE DU BENIN
' ORGANIZATION CHART

INTERSTATE SUPREME COUNCIL
HIGH AUTHORITY
1
GENERAL MANAGER
B. ALIDOU
MANAGEMENT SECRETARIAT
DEPUTY GENERAL MANAGER
Y.NANAN
MANAGEMENT SECRETARIAT
ADMN.& FINANCE DIV. SURVEY & MONITOR. DIV. TECHNICAL Oiv. ;
KOUE HEMAZRO DAGBA GALLEY
|
P
&
VOC.TRAIN. ACCOUNTS ECONOMIC CIVIL ENG. ELECTR. TO0GO BENIN NAN(-,AB;E'E@ "
&SEAEF;;;EG. DIVISION AFFAIRS DIv. DIVISION DIVISION MANAGEMENT MANAGEMENT| STATION R
1S0GBE BODJONA TAOUEMA AZIABLE GOME?Z ABOTS! DEGUEEN_Q,N‘..,: :
‘~1
NUMBER OF PERSONS EMPLOYED IN THE UNITS DISTRIBUTION BY CATEGORY
- General Management 6 - Professionals 15
- Admin and Finonce Division S7 - Control 80
- Survey and Monit. Division S - Implementation 187
- Technical Division 214 TOTAL 282
TOTAL 282




age 1 of 2 l

LI IS -

! - AdjaralaDam:

Type: enrockment with an impervious core
Turbine: 2 x Francis

Installed voltage: 2 x 47 MW

Production: 250 GWh

Estimated cost: CFAF 50 billion

Cost of KiWh: CFAF 21

Internal rate of return: 18%

Source: Feasbility study by Coyne and Belier of December 1988.

2 - Ketou Deyelopment: Prefeasbility study on the: Ketou Hydroelectric

3 -

BSO/0333M

Station (Queme river valley).
Voltage to be installed: 72 MW.
Estimated cost of studies: CFAF 200 million
r nin_Suppl

Construction of line and 161 KV stations Atakpame-Kara (240 km): and’
Kara-Djougou-Parakou (190 km).

Supply of Natitingou in 63 KV as from Kara (80 km).
Estimated Cost: CFAF 14.9 billion - (ElectroQatt).
and/or
Connection by the KV 161 Yendi-Kara Tine (140 km).
Total cost of the entire 161 KV Atakpame-Kara/Yendi-Kara/Kara-

Djougou-Parakou and Kara-Natitingou network including stations:
CFAF 20 billion.



»
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ANNEX .14
Page 2 of 2

78 km with a 161/2Q KV station -at
Boh%con

-~ Cost: CFAF 2.7 milon

an;gng_ﬁunnlx és from Bawku in 161 Kuwline operated in 34, SKV to begin
with: . -

- Length: 35 km R

--  Cost: CFAF 850 millton

Tori Bossito Supply: 161/20 station
-- = Cost: CFAF 600 million

Management Centre centralized at the CEB headquirters fn

Lome. - '
G Ucost: CFAF 2.9 billion

Akpare-Nangbeto Road: Planning and tarring 25 km
-~ Cost: CFAF 800 millton
- Financing: World Bank and CEB

Akpare-Atakpame Road: Planning and tarring 25 km
—— Cost: CFAF 1 billion
-~ Financing tQAbg sought

Cge e

10-

-

BSO/0333M

Hydro-agricultural Development on the M@mofRiver:
- Detailed study of 2 priority perimeters
- Land and Topographic study

_— Management structure study

p— Surface 2 x 2000 ha

_— Cost: CFAF 177 million

Sakete Transformer Station to replace the second. emergency transformer
planned for Cotonou:
-~ Cost: CFAF 700 million

' P ) . . -
ot i e St i L el sl e sicl e e e W 5 Bl

LSV, SEEWR
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ANNEX 1

NAN DROE AM _PROJE!
TARIFFS TREND SINCE 1975

The table below gives the successive VRA rate increases since the CEB started
activities in January 1973 up to Ist April 1988, date of the last increase.

Difference] % valngrgasg ]

]

] $ 1 Compared ] Compared ]

] 1 with 1 with ]

1 1 previous. 1 1973 ]
1 (i) Janvary 1973 to June 1976 ] ] ' 10 |
] - Fixed monthly charge: US$ 24 500. 1 1 1 ]
] - Power : US$ 2.00/Kw/month ] - ] - ] - ]
] - Energy : US$ 0.002/Kw. 1 - 1 - ] - ]
] 1 ] ] )
1 (ii) July 1976 to June 1978 ] ] ] ]
] - Fixed monthly charge: US$ 24 500 (unchanged) ] ] ] ]
] - Power 1 US$ 2.50/Kw/manth ] 0.50 ] 25% ] 25% ]
] - Energy : US$ 0.003/Kw. ] 0.00n ] 50% 1 50% -]
] ] ] ] ]
3 (iii) July 1978 to March 1982 ] ] ] ]
] - Fixed monthly charge: US$ 24 500 (unchanged) ] , 1. . ] ]
] - Power : US$ 4.475/Kw/month . 1 1.975 ] 79% ] 123.75% ]
] - Energy- : US$ 0.00537/Kw.. ] 0.00237 ] 79%, | 168.50% ]
] ] ] ] )
] (iv). As from st April 1982 ] ] ] ]
] - Fixed.-monthly charge: US$ 24 500 (unchanged) ] ] ] ]
] - Power: : US$ 6.35/Kw/month ] 1.875 ] 41.9% ] 217.5% ]
] - Energy : US$ 0.0115/Kw.. ] 0.00613 ] 114.2% ] 475% ]
] ) ] ] ]
3 (v) As. from 1st Apri] 1985 ] 1 ] ]
} - Fixed monthly charge: US$ 24 500 (unchanged) ) ] ] ]
] ~ Power 1 US$ 6.50/Kw/month ] 0.15 ] 2.36% ] 225% )]
] - Energy : US$ 0.037Kw. ] 0.0185 ] 160.9% ] 1400% ]
) ] ] ] ]
J (vi) As from st April 1988 ] ] ] ]
] - Fixed.monthly charge: US$ 24 500 (unchanged) ] 1 ] ]
] - Power : US$ 7 Kw/month 1 0.50 ] 7.69% 3 250% ]
} - Energy : US$ 0.0343/Kw J 0.0043 ] 14.33% ] 1615% ]

] ] ] )|
N.B: - Average annual increase calculated up to Ist April 1991, date for next VRA.tariff

revisions i.e. over 220 months of CEB activity.

Power: 250 x 100 = 9.47%/year
220 x 12
Energy: 1.615 x 100 = 61.17%/year

220 x 12

These percentages prove that it is in the interest of the CEB to develop its own
means -of production in the long run.

B50/0333M
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NANGBETO HYDRO—ELECT

RiC DAM PROJECT

1. SBEE (VEDQKO)
Fixed Monthly Charge
Power
- Energy

SBEE (ONIGBOLO)

- Fixed Monthly Charge

- Power
- Energy

SBEE (LOKQSSA)
- Power
- Energy

II. TOGQ

2. CEET_(TOKQIN)
- Fixed Monthly Charge
- Power
Energy

EET R
- Power
- Energy

CEET (TABLIGBO)
-  Power
- Energy

=SN

w

Power

- Energy
III. GHANA

4. AFLAO_FEED BACK

- Power
- Energy

BSO/0333M

Fixed Monthly Charge'

non 8 u

us $ 2
us $7.
Us $ o.

US $ 16.667
US $ 8.70 per KW monthly
US $ 0.0585 per kMh

0. 460 OOO
865 per kW
038l>per kih

US $ 8.70 per Kw’ monthly o

US'$ 0.0585 per khh

US $ 16.667
US $ 8.70 per KVA
US $ 0.0585 per kKh
US $ 8.70 per Kw
US'$ 0.0585 per kkh

US $ 8.70 per KVA
Us $ 0585 per khh

CFA F 8.667 000 . ’ '
US'$ 9.46 (1 - Cos O -0.8)
per KW monthly

US $ 0.0508 per khh

US $ 8.82 per KW monthly
US $ 0.046 per kWh

-t s b o]

e T
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ANNEX 18
Page 1 of 2

BENIN/TOGO
NANGBETO HYDROELECTRIC DAM PROJECT

Annex

STRUCTURE OF THE FURTHER TRAINING SYSTEM SHOWING

HOW TO FOLLOW UP CURRENT LOCAL ACTIONS

During on-going further training sessions, the training team prepares
reports which make it possible to grade participants at the end of each course.

Three levels have been defined in terms of the worker's possibility to

improve and to work towards appropriate future training actions.

Level 1:

Level 2:

BSO/0333M

for very low level, illiterate and semi-illiterate workers with
hardly the ability to improve. Further training courses for
this level will entail the teaching of professional gestures
and operating systems plus basic elementary notions and
information, in order to improve their 1levels and motivate
them; these activities should be carried out at local level.

A socially geared further training course (literacy education)
can also be organized for the younger workers, in particular.
Some workers may find themselves moving up to Level 2 from
Level 1 in the event of an initial misjudgement of performance.

intended for workers who at first sight have the potential to
develop and pass on to further training courses, centralized at
the Vocational Training Centre in Abomey-Calavi after a more or
less thorough brushing-up.

General theoretic and technological knowledge are the main
pivots on which this action swings; to make it more
far-reaching at operations level, it must be supplemented by a
section relative to professional gestures and operating methods.



- T

Level 3:
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Again, these actions are to be_carrjed qut at local level.

The length of time devoted to upgrading workers varies: workers
from level 2 should normally. reach level 3 but it is likely
that many do not anH‘viFl'Bé f?directéd fbwqrd5\1evel 1 type
actions. - o

intended for workers ‘recogﬂized as being apt to join the

centralized course system programmed at the Vocational Centrer:

in Abomey-Calavi. This system comprises a multi-level range of
modules which cover the main fields of act1v1ties in firms By
appropriately adapting each module to ‘the issue in quest1on all
the usual aspects of further trainlng are dealt with namely:

- retra1ning

-- upgrading

- promotjon

The supervisory staff who were not 1nQolved 1h these Tlocal

grading actions, will be chosen by the Tline management to
participate directly in the centralized courses.
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ANNEX 23
Page 1 of 2

IRR CALCULATION
(CFAF Thousand)

1. Investments

In calculating investments, account was taken of the actual project
fnvestments i.e. the various amounts disbursed form 1985 to 1989, based on the
various quarterly values of the UA in CFA Francs and over the period in
question.

2. Operating Costs

Operating costs are made up of expenses on staff assigned to the
development operation and of maintenance and miscellaneous expenses. From
1989 to 1990 real expenditure in CFAF Francs were as follows:

1987 1988 1989 1990

Personnel 15 43 51 52
Maintennce and miscellaneous - 50 5% 60

In 1987, the semi-industrial operation which lasted only two months -

(November, December 1987) did not entail any maintenance cost but rather

take-off and personnel expenses. With the start of maintenance in 1988

maintenance products were needed. In 1989 and 1990, the dam started to be
fully operative; owing to the 1990 drought, however, normal production was not
possible. In the future and given the fact that the commitments made with the
VRA for the importation of electric power should be reviewed, Nangbeto's
production should increase considerably with a rather significant increase in
operating costs which will mean 10% per annum for personnel expenses and 12%

per annum for maintenarce and miscellaneous costs from 1990 to 1995. Other

than that, a 10% increase has been maintained for the former and a 12% for the
latter, giving the following table in CFAF 106 :

BSO/0333M
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1991 - 1992 1993 1994 1995 - 1996 1997 1998 1999 2000

Personjel 57 63 69 76 84 92 1ol 111 122 134

% miscel. _67 _75 .84 94 105 121  _139 160 _184 _212
Total . 124 138 153 170 189 - 213 240 271 306 346

3. . Income

. Nangbeto's production was 46.106 Kwh' in 1987; 211.106 Kwh 1in
1988, 180.106 Kwh in 1989 and 150.106- Kwh in 1990.. This 150  GWh -

production will remain constant after 1990. The CEB management has projected
the following annual sale prices in CFA francs on the basis of the cost price
of the Nangbeto dam KWh production;

1987 1988 1989 1990 1991 1992 1993
20.32 23.89 24.82 23.92 24.88 27.00 28.0

1994 1995 1996 1997 1998 © 1999 2000
30.42 34.16 35.53 36.95 -38.43 .~ 39.97 . 41.57. -

With the actual 1987 to 1990 figures and the projected annual sale
price to consumers, when one takes into account the dam's annual production,
we arrive at: 46 Gwh; 1988: 211 Gwh; 1989: 180 Gwh; 1990 and after: 150 Gwh
per annum. Revenues are shown on the IRR calculation table:

Year Investments Operating Costs Revenues Cash-Flow

1985 13 131.26 o (13 131.26)
1986 13 212.44 S (13 212.44)
1987 10 553.43 15 934.72 (9 633.71).
1988 3 933.62 93 5040.79° 1 014.17
1989 375.24 106 4 467.60 3 986.36 -
1990 12 3 588.00 3 476.00
1991 124 3.732.00 3.608.00
1992 138 4, 050.00 3 912.00
1993 153 4 332.00 4 179.00
1994 170 " 4 563.00 4 393.00
1995 . 189 ° -5 124.00 4 935.00 -
1996 - 213 5 329.50 5 116.50
1997 240 5 542.50 5 313.50
1998 271 5 764.50 5 271.50 .
1999 306 5 995.50 5 689.50
2000 346 6 235.50 5 554.50
TRI : 5.32 %

BSO/0333M

B P R o T T T . S



ANNEX 24

p. 1/2
LATION-OF THE ERR
i s and revenue
A. The item "interests during construction" which are purely financial

costs were deducted from the projects overall investment costs. Revenues from
power sales are calculated on the basis of what is produced and actually sold
to consumers on the basis of 46 GWh in 1987; 211 GWh in 1988; 190 GWh in 1989
and 150 GWh for the remaining years with actual selling prices. Regarding
operating costs, they have been equalized to those fixed yearly in the IRR
calculation.

B. The projects completion has meant power at more than interesting
prices for some areas previously supplied by the thermal station. The towns
of Atakpame in Togo, Bohicon and Abomey in Bénin have since 1988 been supplied
by hydro-electricity from Nangbéto. Atakpame's annual consumption evaluated
at 5 GWh 1s now billed at CFAF 27 per KWh instead of CFAF 57, and the other
two towns at CFAF 30 per KWh instead of CFAF 80, for an annual consumption of

10 GWh. The annual consumer profit is evaluated at CFAF 1.5 billion for Togo

and CFAF 5 billion for Benin making an annual total profit of CFAF 6.5 mi1lion.

C. The project is an appreciable support to agricultural development.
At least 1000 ha will be developed every year and the value added per
developed hectare is around CFAF 400,000 giving a minimum annual profit of
almost CFAF 400 million.

D. As to fishing, production which starts soon (In 1991) is estimated at
almost 800 tons and will be sold at CFAF 200 million per annum.
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