2) 1Installation of the generating facilities should be started
promptly after completion of the foundation work, Work for

machipery and electric equipment should also be conducted 4in
parallel with this installation.

3} The following work 1s needed to connect the project generating
facilities with the existing ones and involves the shutdown of
the existing generating facilitieg. Therefore, this work must be
executed by carefully studying specific metheds ineluding the

sequence of execution and construction period.

‘a) Work for branching and connecting flows of heavy oil, diesel

o0il and cooling water in the existing tank yard

b) Work for installing the switchgear for line connection with
the existing 11 kV distribution facilities in the generator
building :

¢) Work for installing cables in the existing cable pits in the

genetator building

4) Work for connecting the steam pipe from the Project exhaust

gas boiler to the steam header of the existing steam facili-

:ties
542 Implementation Method

This project will be executed un&er the framework of Japan's grant aid,
The project will proceed to execution after it has been approved by both
governments and Exchange of DNotes (E/¥) concluded between them. Subse-
.duently,,the Japanese consulting firm will be selected by the Sierra Leone
:government'and detailed design work will be started, Upon completion of
: documentation for thé detailed design, the Japanese ‘contractor selected by
holding a tpnder will comstruct facilities and procure equipment and

materials;' In executing the project, basic points, particularly those

.. requiring particular attention, are as follows:
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(D

(2)

(3)

Executing Agency

NPA, which is the power sector in Sierra Leone, 1is the agency iIn
Sierra Leone responsible for execution of this project. At NPA, the
Electricity Section, Technical Division, 1is responsible fog this
execution as shown in 2-2-1. The Slerra Leone gbvernmeﬁt is fequi;ed
te appeint a full-time official in chiarge of this projéct in order to.
maintain close contact and conduct discussion with the Japanese
consultant and contractor, and smoothly carry out .all the work under

the project.

The director.of the: Kingtom Power Station is counsidered best suitéd
as this responsible official because 'the ‘director should bé most
familiar with the condition of the propoSed construction site, This
official must fully explain to his staff at the Power Station and
haﬁe them thoroughly understand contents of the project, and remind
them to ensure safety during. execution of. constructlon work, and

instruct them to cooperate in smooth progress of the project,
Consultant

To construct the facilities and proéure eguipment and materials under
the grant aid for this project, the Japanese consultant firm will
conclude a consultant contract with the Sierra Leone government and
conduct the detailed design for the construction and procurement and
carry out supervision and contrel of the construction 'wofk. ‘The
consultant firm will also prepare tender documentation.and promote

the tender on behalf of the Sierra Leone side.

Contractor

Under Japan's grant aid, the Japanese contractor selected in a public
tender will construct the facilities and procﬁre necessaiy.eqdipment
and materilals. ' ' .
It is considered necessary for the_cohtractof to continue to. supply

spare parts and render services at the time of failures even after

completion of the facilitiés construction work. Therefore, the
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(4)

(53

contractor should give due consideration to communications and

coordination between the Sierra Leone side and the Japanese counter-

part after completion of the construction work,

Necessity for Dispatch of Engineers

The construction_work for the generating facilities requires special,
experienced engineers who are well versed in the configuration and
functions of these facilities, The manufacturer of the generating
facilities in Japan are required to send engineers well versed in
construction, etc., of the generating facilities to the site because
no - such technically qualified engineers are available in Sierra

Leone.

Instructions to be Followed in Execution

In view of the fact that comstruction work for the generating facili-
ties is carriled out in the compound of the Power Station in operation
and that it is a project under grant aid, due consideration should be

given to the following points:

1) The execution methods and construction machinery should be

carefully selected to avoid damage to existing facilities in the

Power Station,

2) Temporary facilities and equipment and materials stock yard
required for construction work should be located in areas wvhere
they will neither interfere with existing traffic lineg of the
Power Station nor adversely affect NPA's future rehabilitation

and improvement plans for the existing facilivies,.

3) For work requiring interruption of the Power Station's operation
such as connection with the existing facilities, the contractor
should confirm the date, required number of hours for stoppage of

operation, etc. with NPA in advance and strictly adhere to these

polnts.
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4} To strictly meet -the extremely short 'implementétion period,
several works should be executed simultaneously under an over-

lapped schedule.
5-4~3 Supervisory Control Plan

Under the the role for Japan's grant aid and the main objectives of the.
basic design, the consultant firm will organize a consistéent project team
for detailed design and superVisory:erk and smoothly perform all this
work. In.the'superviéory control étage,-tﬁe consultant firm will send to
the site technically qualified field supervisory pefsonnel for liaison'énd
guidance on the execution of work. The field supervisory personnel will

be dispatched according to the construction schedule as follows:

First half (about 2.5 months 1 civil engineer (sUpérvisibﬁ'of

before rainy season) : foundation work for major eqﬁipment)
Second half (about 5 months 1 mechanical engineer (supervision
after ralny season) _ of equipment installation work)

In addition, the consultant firm will send am engineer resgponsible for
each field of design for a short period of time as required according to

the progress of work to supervise execution and witness inspection.
(1) Basic Policy for Supervisory Control of Execution

The consultant firm 1s required to pgrfofm*apprdpfiate supervisory
control over the entire work so that the COnsttuétion work Can:be
positively and safety executed within the ;required constriction
period. For - this purpose, the consultant firm will render its

service under the fbliowing basic policy:
1) Management of work progress
a) To perform control over the 'manﬁfactﬁre” and- delivéry of
equipment and materials, and*progreés'of work, all based on

aectual performance by comparing féspective plans and “com-~

pleted work
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(2)

b) To control the schedule for each item of work by month, week

and day and give guidance to the contractor to rigidly meet
the delivery under the contract

2) . Quality control

a) To control quality of equipment and materials by checking

-them against detailed design documentation

b) To witness accuracy inspection, work process inspection, and
various performance tests, regarding installation work,
piping work, wiring work, connmection work, ete.,, that are

undertaken In the field
3) Safety control

a) To give guidance to the contractor so that workers down to
those at the lowest level will be conscious about prevention
of'various accidents while the foreman class will be trained

in how to prevent hazards

| b) To make efforts to prevent accidents by always checking

condition of heavy equipment and machines such as cranes

¢) When transport vehicles, construction equipment, etc. travel
within the construction site, slow driving will strietly
instructed and evefy caution will be taken to prevent
traffic accidents which may cause injuries or damage

existing facilities.
General Relations When Supervisory Control is Performed

The following éhart shows general relations of the supervisory

.control'system and related organizations when supervisory control is

performed.
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Government Exchange of Notes

of Japan

. Approval of detailed design

. Approval of tender documents
. Approval of respective contracts

. Construction work report

Y

Japanese consultant firm

. Detailed design

. Preparation of tender
documents

. Instruction of tender

. Construction supervisory

-

Governmént of the Republic of
Sierra Leone

| National Power Authority (NPA)

*Cbnsultant'

contract

Supervisory

control

A

*Construction
-contract

v

;b-Jépanésé contractor

‘Manufacture and procurement

of equipment, and matevrials
Trangport
Construction of facllities

- Procurement of equipment and

materials

..oJr -

. Field test and delivery

Remarks: * Both consultant and_qoﬁétruction contracts are subject to

verification of Japanese government.

Pig. 5-1 Chart Showing Relations in Execution of Project
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(3)

Execution Supervisor

for the contractor to complete construction of the facilities con-
forming to the detailed design documentation within the construction

perlod, the execution supervisor requires the abiiity to smoothly

manage joint work with local execution contractors and give adequate

technical guidance to such local contractors. Additionally,. it is
desirable that the execution supervisor have experience in similar

projects in order to secure a higher quality of work,

According to the scale and contents of the facilities under the
Project, 1t 1s assumed that the contractor station the following

class and number of execution supervisors in the field:

Site manager : 1 person

To supervise whole work and give 0JT

Mechanical supervisor : 1 person

To supervise installation of mechanical

equipment and manage progress of work

Electrical supervisor : 1 person

To supervise installation of electrical

equipment and progress of work

¢ivil work supervisor : I person

To supervise work for equipment founda-
tion, enclosure, etc, and manage

progress of work

Administration supervisor : 1 person (site manager will carry out

this duty)
To supervise import of equipment and

materiéls, labor and clerical work

Aéidé-from the above, engineers should be sent to the site for super--

vision of equipment installation, test runm, and adjustments as

required for each item of work according to the progress of work.
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5-.4~4 Procurement Plan

(1) Source of Equipment and Materials

Equipment
machinery

countries

and materials for both cohstruétionAﬂand prqcufemént of
for this project will be supplied from Japan or third

with the exception of aggregate for concrete. This is

because such equipment and materials are not localiy ravailable.

Sierra Leone Imports some of these items but such imports cannot be

used because they would have difficulty in meeting delivery or

quality requirements.

As a result .of a comparative study - in standards;- specifications,

quality, production, stability of supply and lead time, equipment and

materials for the project will be obtained from following sources:

Table 5-5 Sources of Equipment.and Materials

" Source

Equipment and Materials

Remarks -

Sierra Leone

Sand and gravel
Fuel oil

Third countries

1l kV switchgear for line
connection ’

Required to conform to
existing BRUSH unit (UK)
in ¢onfiguration and
mechanism

Japan

Diesel engine

- Generator

Enclosure .

Transformer _

11 kV switchgear on generator
side _ _

Mechanical auxiliary equipment
Electtrical auxiliary equipment
Piping facilities

Cabling facilities

Steel products

Cement

Paints L
Special tools for maintenance
Spare parts
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The radiator may be procured in a third country for quality and

delivery considerations because Japanese manufacturers do not have

much experience in production of large capacity radiators.

(2) Transport Method

Considering conditions at the unloading port in Sierra Leone and the
project site, construction equipment and materials will be in prinei-
ple shipped from Japan as container cargo. However, separate trans-
port methods will be studied for large equipment such as engines that

cannot be loaded into container,

As described earlier (see 3-3-1), freight vessels fitted with cranes
will . be used for shipment from Japan because no cargo handling
_equipment capable of handling ﬁeavy loads is available at Queen
Elizabeth IT Port. Trailers, etc., will be used for inland transport
oﬁer a distance of about 5 km from the port to the Kingtom Power

Station,
5-4~5 TImplementation Schedule

In the event this project is executed under the Japan’s grant aid, the
.facilities'will be constructed and equipment and materials procured in
followiﬁg threé stages after conclusion of the Exchange of Notes (E/N)
between both governments: (1) Preparation of detailed design document, @
tender and contract of the construction work, and (3) execution of

" construction. work.

(1) Detailed Design Work

After conclusion of E/N, the Japanese consultant firm will immedia-

teiy conclude the consultant contract with the Sierra Leone govern-

ment and start detailed design work,

Baéed on confirmation results of basic and detailed design surveys,
the consultant firm will prepare the tender document (including

tender specifications and detailed design drawings). The consulrant
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(2)

(3

firm will hold thorough discussion with responsible organizations in
Sievra Leone in both the dnitial and final stages of detailed design,
and proceed to tender business upon approval of the final work by the

Sierra Leone side.
All this work is expected to take 3 months.
Awarding of Contract

Actiﬁg for  Sierra Leone, the consultant  firm wiil make tender
announcement, accept applications fof participation in tender,
evaluate tenderers for prequalifications, hold priefings on the
tender, and distribute tender do¢umentation.' After allowing a
certaln period of time for preparation of the tender, the consultant
firm will accept tenders and promptly examine them, and promote
conclusion of a construction contract between :Sierra Leone and a

Japanese contractor.

The tender is opened in the presence of all parties concerned and the
participant who tendered the lowest price will become the: successful

bidder if contents of the tender are found appropriate and will

conclude the comstruction contract with the Sierra Leone govarnment,

The period from the tender to conclusion of the contract is expected

to be 2 months.
Construction Work and Procurement of Equipment and Materials

After signing the construction contract, the contractor will_start to
work upon verification by the Japanese government. Judging from the
scale df the project and contenté of the factlitles, if preparatory
work for which the Sierra Leone side 1is .responsiblé ‘gmoothly
proceeds, the detailed design work is expetted to be completed in 3
months, procurement of equipment and_materiéls in & months and site
construction- from the commencemenfs of foundation works to _fhe

completion of the project in 12 months.
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However, no field work will be undevtaken during the June - September
rainy seasor, which has an average mouthly rainfall of as high as
about 800 mm, because it is éonsidered difficult to ensure safety in
the field work under such condition. To strictly meet delivery for
thg whOIE work, foundation work for major items of equipment should

be completed before the trainy season sets in.

The consultant firm shall hold discussions with the contractor before
éommencement of work, give guidance and supervisory instructions to
thé ¢contractor on the delivery of equipment and materials to the
site, executionrnmthods and comnstruction schedule, perform process
aﬁd quality*cbnttol, and complete all the work within the peried -set
forth in E/N.
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5-4=6 Scoﬁe_of'ﬂork

 (1) Scbpe.of Work

1} .~ Scope of work to be borne by the Covernment of Japan

2)

a)

b))

o

To undertake construction work for diesel generating fac{li-
ties (5 MW)

To procure equipment and materials including spare parts

To. provide 0JT

Scope of work to be borne by the Government of Sierra Leone

"

b)

c)

@

a)

£)

"To ‘relocate or remove existing structures in the construction

site and gecure land for construction

To bear the cost of opening an account at a foreign exchange

bank authorized by the Japanese government and all other

‘costs and expenses, other than those wmet by the grant,

necessary for execution of the project

To promptly unload equipment and materiais necessary for
execution of the project, exempt taxes on their import and

re-export, internal taxes, customs duties and other levies on

‘Japanese corporations and Japanese involved in execution of

the pfoject, and extend other facilities to Japanese or other

foreign nationals dispatched for execution of the project

To secure necessary approval for execution of the project

from relevant Sierra Leone government agencies

To assign OJT trainees

To sgecure the stoppage of power supply of the existing

generating facilities as well as the suspension of fuel oil
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(2).

g)

h}

1)

1)

k)

supply to the facilities as required during the construction
period

To give permission to enter the Kingtom Power Statidn'and

provide necessary information materials

To previde the land for témporary site office, warehouse and
stock yard for construction work, as well as disposal places
for waste oil and waste water that will be -discharged during

construction work

To witness and confirm cOnstruction'work when inspection and
maintenance are carried out, and supply power and water

required for execution of construction work

To provide adequate maintenance control to the genevating
facilities after completion of the project and secure the

necessary budget for this operation

To contrel traffic and remove obstacles'during'inland trans-

port of equipment and materials for the project

Approximate Project Cost to be Borme by Sierra Leone Government

Construction cost to -be borne by the Slerra Leone government is as

follows:

- Relocation and removal of existing

structureg in construction site 115,710 leones

- _OJT training o 75,000 leones

Total : 190,710 leones

Additionally, the following expenses will be incurred:

~ Commission for banking arrangements :'0.0IZ'of E/N value

- Advising commission of Authorization -

to Pay (AfP) . - 1 Approx. 3,000 yen for each

~ A/P 1ssued
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CHAPTER 6 PROJECT EVALUATION AND CONCLUSION

“§-1 Effects

It is believed that implementation of the project will bring about the
following direct and indirect effects:

f-1=1 Difect Effects

"As direct effects, the project is expected to improve the power generating
capacity of the Kingtom Power Station and increase revenues from
electricity charges as a result of this improved capacity,

Table 6~1 shows expected direct effects from execution of this project.

Table 6~1 Direct Effects from Execution of the Project

Anticipated - Effect of execution

item output in 1991 of the Project (1992) Remarks
Total output of . 25 MW 30 MW Increase in instal-
Kingtom Power led capacity of
Station’ ' generating facili-
ties (5 MW)
'Aﬁfidipéted' ' Approx. 28.0%4 million
~inerease in. = - leones
revenues from
electricity

“charges (reve-
nues and expen-
ditures of

~ operation)

Assumed conditions for study:

(1) With the subject year study set at 1992, it was assumed that the
rehabilitation plan for Kingtom Power Station will be completed in

. 1991 (see 3-4-2).
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(2)

The expected increase in revenues from electricity charges was based
on antilcipated revenues and expenditures when the generating
facilities are operated at an annual operation rate of 907 (an annual

operation of about 7,780 hours). (see 4w2~2(2))

It is expected. that the total number of consumers served by the
Kingtom Power Station (beneficiary population)-in_l99? will be 33,000
households (about 231,000 persons). (This is based on the following
conditions: Average number of péréons per houéehdlds'is 7. popula-
tion growth, 5.8%/year, and electrification, 32Z. See 2;1—2 and
2-2-3.)

6~1-2 Indirect Effects

Implementation of this project is expected to bring about the following

indirect effects:

(1)

(2)

Use of Electric Power

1) The generating facilities installed by the project will provide a
solid foundation for the greater Freetown area power supply plan

that the Sierra Leone government has already formulated.
2) Transfer of O0&M technology will improve technical capability,

contribute to securing a stable source of power suppiy, ‘and

self-reliance and efficiency of maintenance control work,

Civie Life
1) Stable power supply will stabilize people's daily lives and
promote stable operation and Improvement of social welfare

facilities including education and medical service.

2) Reduction in blackouts by pawer cuts will coutribute to main-

taining public peace ‘and order.
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(3) Soclo-economic Conditions

1) Stable emergy source for public facilities will vitalize economic
‘activities.,

2) Stable power supply will also promote economic activities,

3) Improved power supply will contribute to "increased food self—
sufficiency under expanded agricultural policy,'" which is one of

the major targets of the 3rd 5-year development plan.
6-2 Propriety
6-2-1 Technical Aspect

"~ The -planned installed capacity of the generating facilities is optimum in
seale to meet ﬁhe power demand for social welfare facilities including
hospitals and schools in the completion date of the project (assumed to be
1992), Also, it i1s planned that these generating facilities will make
effective use. of the existing facilities while causing no interference
with the implementation of NPA's future plan, "the rehabilitation of the

- existing diesel generating facility at Kingtom Power Station."

From these facts, the project for construction of the generating facili-

ties .is comnsidered technically proper.

=22 Financial Aspect

Since sustained increase in revenues from the supply power can be expected
“by installétion of the proposed generating facilities, the project will
contribute to changing NPA's financial condition for the better. Mean-

while, no increase in the cost of operation personnel will be incurred by

the: Sierra Leone government. This is because the operation and
maintenance of the new generating facilities will require no additional

personnel and can be handlied by the present operating crew.
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6-2-3 Maintenance and Control Aspect

8-3

Upon provision of OJT under the project, the Sierra Leone side is expected
to be able to maintain and control the generating facilities with their
oun technical capability and to apply this capability to other generating

facilitles as well.

Consequently, the propriety of this project i1s high based. on its evalua-

tion from technical, financial and maintenance and control aspects.
Conclusion

As described earlier (see 3-4), the greater Freetown area suffers from a
difficult power supply situvation because of obsolete pgenerating facili-
ties, lack of proper operation and maintenance technology and acute
shortage of spare parts due tb scarce funds. These various problems have
reduced the output  of the generating facllities or stppped their bpefa—
tion. In 1989, the difference betﬁeen the peak power demand {about 40 MW)
and total available capacity (12.7 MW) widened to as great as . about
27.3 MW. The resulting daily power cut has seriously,affected-thg'1ives
of the people, operation of social welfare facilities and- industrial- and
economical activities in the area. However, the difference between demand
and supply can not be improved in a short period of time in view of Sierra
Leone's financial condition. It 1is desired that the  situation- be
gradually improved by implementing medium and long range plans. .

This project is intended to serve as an emergency power supply impfovgment
plan based on the medium range power supply plan which Sierra Leome has
already formulated. Thus, the generating facilities to be constructed
under the project are expected to stabilize_activities_of'soC1al welfare
facilities and improve civic 1ife in the greater Freetown area. Further-
more, the scale of the project is considered the most idgal as a resﬂlt'df
study on the planned 1installed capacity from technical, financial énd

maintenance control aspects.
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Also,
‘an emergency measure for improvement of

the targets listed in the 3rd 5-year plan,

the pro}
fie project conforms to Sierra Leome's national development plan as

energy supply in suppert of one of

"Strengthening of Self-reliance

by expanding agriculture policy," as already described (see 2-3-1).

Kingtbm Power Station,

will be constructed,

where the generating facilities for the project

is the sole supplier of power to the greater Freetown

area. Consldering this fact, the implementation of the project will have

a great beneficial effeet on stable

lives of people in Sierra Leone,

particularly those of residents in the community, as well as economic and

indﬁstrial'activities.

-Based on the above, it is considered that the 'implémentation of the

project under Japan's Grant Aid is highly significant and proper.

6-4. Recommendations

6—-4~1 Recommendations on Implementation of the Project

The generating facilities for the project will become an integral part of

Sierra Leone's stable power supply system. To secure and wmaintain this

function over a long period, the Sierra Leone side should take following

measures:

(1)

(2)

Engineers in Sierra Leone should review the operation plan for the
whole of Kingtom Power Station including the generating facilities
for the project and its other generating facilities. Based on this

review, they should develop a specific operation and maintenance

.control plan for the proiect generating facilities and establish

highly reliable power supply system.

To effectively implement the project and attain its objectives and
goals, -the Sierra Leone side should appoint full-time engineers who

will actually carry out control and maintenance of the generating

. facilities, and have them participate in 0JT from classroom training

until completion of the construction work.
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(3) The Sierra Leone engineers assigned to OJT should acquire 0 & M tech-
nology from Japanese engineers and strive to improve their technical
level by continuing their study even after completion of the cons-

truction work.

(4) Engineers assigned to OJT should transfer acquired technology to
other Sierra Leone engineers who -could. not participate. in OJT,
thereby striving to sgpread this technology and raise technical level

in Sierra Leome.
6-4-2 Recommendations on Future Power Supply Operation

For the future power supply operation, it is considered necessary that

Sierra Leone take following measures:

(1) To secure reliability in power supply (to secure reserve geperating

capacity)

In powef supply service, efficient and stable operation of generating
facilities is an essential requireément., To cope with the uncertainty
element of a drop in supply capacity due to equipment bfeakdown,
accldents, ete., efforts should he made. to secureﬂadequate regérve

capacity and increase reliable facilities,

Whenr the 2 on-going projects .(Kingtom Rehabilitation Plan ‘and
Bunbuna Hydroelectric Power Station Comstruction Plan) are completed
(scheduled for 1995), the total generated energy 'in the greater
Freetown area (60.5 MW) is exéected t63SUrpass'only slightly the péék
demand {58.8 MW). ~-However, firm capacity (total_ generated energy
minus output of the largest generating facilities) will be far short
of peak power demand. As a result, a stoppage owing to a breakdown
or maintenance at a certain power station would cause the situation

in which a frequent power cut is again necessary. (see 3-4-2(2))

To cope with such situation, provision of adequate reserve generating

capacity is considered necessary.
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(2)

Improvement of Technical Capabiltities

Sierra Leone should develop both short— and long- range plans to
improve technical capabilities for planning, operation and main-
tenance control of power supply, and conduct follow-up efforts on
these plans, Particularly, it is considered an urgent task to train

engineers for operation and maintenance.

.For this purpose, Japan's technical cooperation in the following

speéific areas is considered most effective. Tt is thus believe
desirable that the Sierra Leone government make a request for this
cooperation separately from the request for the project.

1) To provide training in generating facilities in Japan

2) To send specialists in O & M of the generating facilities for the

project after completion of this project

(Electric and mechanical engineers: 1 each)
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" APPENDIX 2 - Ficld Survey Sehedule







Field Survey Schedule

‘Bay. of Place Detai
. e U etail of
No.. Dat the Week Weather of Stay Schedule study items
1 Nov. 26 Sun. Fine in air- Lv. Narita Departure of Basic
plane SR-163 Design Study Team
21:00 from Tokye,
2 Nov. 27 Mon. Cloudy  Zurich Ar, Zurich Internal meeting of
: : 5:30 the Study Team
3 Nov. 28 - Tue. Fine Monrovia Lv. Zurich
o : SR-248
12:30
Ar. Mom-
rovia
20:20
4 Nov. 29 Hed. Fine Monrovia Internal meeting of
' the Study Team.
Study Team paid a
courtesy call to
the Embassy of
Japan in Liberia
and had a meeting.
5. Wov. 30 Thu, Fine Freetown Lv. Mon- . Courtesy call to
rovia the Embassy of
KL-580 Japan in Freetown.
21:45
Ar. Free-
town 22:50
6 Dec. 1 Fri. Fine Freetown Study Team paid a
‘ . courtesy call to
the Ministry of
Foreign Affairs,
the Ministry of
Energy and Power,
and the National
Power Authority
(NPA) and had
meetings.
Fine Freetown Inspection of King-

7 Dec. 2

Sat.

tom Power Station
(K.1/P,58), Falcon
Bridge Power Station
(F.B/P.S) and Black
Hall Road Power
Station (B.H/P.S)
Meeting of NPA




No.

Date

Day of
the Week

Weather

Place
of Stay

Schedule

Detall of
study items

Dec. 3

Sun.

Cloudy

Freetown

‘Internal meeting of
" the Study Team.
. Preparation of

Minutes of .
Discussions (M/D),

A Team member
Komiya's arrival in

- Freetown

Pec. 4

Mon.

Fine

Freatown

Meeting of NPA

'Explaﬁatibnrof
Inception Report,

Questionnaire and
Japan's Grant Aild
Program

10

Dec. 5

Tue.

light
rain

Freetown

Signning of M/D.

11

Pec. 6

Wed,

Fine

Freetown

Courtesy call to
EEC, Gollection of
data and information
and study of K,T/
P.S, A wvisit to
NPA, collection of

~data and infor-
‘mation. The Team

leader Acki left
Freetown for Japan

12

Pec. 7

Thu.

Fine

Freetown

Study of K.T./P.S.
A call'to NPA

13

Dec. 8

Fri.

Light
rain

‘" Freetown

Study of K.T/P.S
Study of data and
information

14

Dec¢c, 9

Sat.

Cloudy

Freetown

Study of K.T/P.S.
Study of data and
information

15

Dec.10

Sun.,

Fine

Freetown

Preparation of
Field Report Inter-
nal meeting of the

- Study Team

16

Dec.1l

Mon.

Fine

Freetown

Study of K.T/P.§
Collection of data

"and information.




No. Date

Day of

the Weak

Weather

Place
of Stay

17

Dec.12

Tue.

Fine

Schedule

Detail of
study items

Freetown

Study of X,T/P.S.
Collection of data
and information

18

Dec.13

Wed.

Fine

Freetown

Study of K.T/P.S.
A call to EEC office
and preparation of
Field Report

19

‘Dec.l4

Thu.

Fine

Freetown

Study of K.T/P.S.
Collection of data
and information

20

Dec.15

Fri.

Fine

Freetown

Study of ports and
transportation
routes, and of B,H/
P.S. and of data
and information

21

Dee,.16

Sat.

Fine

Freetown

Study of data and
info., {Collection
of Questionnaire)
Preparation of
Field Report

22

Dec.17

Sun.

Fine

Freetown

Preparation of
Field Report

23

Dec,.18

Mon.

Fine

Freetown

Study of K.T/P.S
and explanation of
Field Report

24

Dec.18

Thu.

Fine

Freetown

Call to N.P.A and
explanation of
Field Report

25

Dec.20

Wed.

Fine

Freetown

Call to the
Ministry of Energy
and Power and ex-
planation of Field
Report. Call to
N.P.A, and approval
of Field Report




‘ Day of Place ... - Detail of
No., Date the Week Weather of Stay  _Schedu1e © study items
26 Dec.2l Thu. . Fine © Monrovia Lv. Free~ - The Study'Team _
town KL.-579 called to the
19:25 " Ministry of Energy
Ar., Mon- _anleower;and_to
rovia the Ministry of
20:40 Foreign Affairs
27 Dec.22? Fri. Fine Monrovia ' Call to the Embassy
of Japan in Liberdia
" with the Final
" Report
28. Dec.23 Sat. Fine London - Lv. Mon-
rovia -
BA-083
9:40
Ar. London
20:10
29 Dec.24 Sun, Cloudy in alr- Lv. :London
plane BA=-007
' 14:30
30 Dec.25 Mon, Cloudy  Tokyo Ar.."Tokyo - Arrival at Tokyo
11:30 : S
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List of Interviewees

Pléce of Work and Name

Embassy of Japan in Liberia:
H.E. Hirosuke Oshima

Mr. Mikio Morimoto

‘Mr. Hideki Yamazaki .

Mr. Masaru Hattori

Mr. Kimitoshi Yamaguchi
JICA:

Mr. Minoru Yo?himura
Ministry of Foreign Affairs:
M, W.A.Jones
‘Mr. S.S.A.Sankoh

Mr. J.A.Goodwyll

Ministry of Energy and Power:
Hon.Dr. Sheku Sesay
Mr. E.C.S.Kargbo

Mr. 8.Garber

Ministry of Finance:

Mr. Sylvanus.Téylor

. National Power Authority (NPA):

- Mr, Dumbuya -

" Mr. 8.S.Labor

‘Mr. A.Conteh

Mr. Mﬁstapha-Kargbo
Mr. A.S.Kanu

Mr. 8.T,Powers

Mr., J.A.M.Wilkinson
Mr. M,Kamara-

Mr. A.F.Yartch

Mr. A,Timbo

Mr. M.Dumbuya

Mr. A.S.Jabba

Position

Ambassador Extraordinary &
Plenipotentiary
Counsellor

Second Secretary

Third Secretary
Administrative Officer

Coordinator

"Acting Secretary to the Minister of

Foreign Affairs

Acting Directar of Economic Affairs and

Technical Cocperation Division
Assistant Secretary

Minister
Acting FPermanent Secretary
Deputy Secretary

Principal Deputy Financial Secretary

General Manager

Deputy General Manager

Chief Engineer

Distribution Manager

Acting Finance Director
Commercial Director

Assistant Superintendent
Assistant Commercial Manager
Acting Planning Manager
Planning Officer (Electrical)
Planning Officer (Mechanical)
Planning Officer (Electrical)
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Kingtom Power Station (NPA):

Mr, Mahdi
Mr. Lowson
Mr. Macauley
Mr., A.Vandi

Acting Generation Manager
Electric Engineer
Mainternance Engineer
Mechanical Engineer

Ministry of Lands, Housing and the Environment:

Mr. 1.0.K.Otoo

Falcon Bridge Power Station (NPA):

Mr. E.O.Jarrett

Central Statistics Office:

Mr. M.Williams

Consulate of Japan in Sierra Leone:

Mr. Kishore Shankerdas

EEC:

Mr. J.Trestour
Mr., Hegarry

Ministry of Development and Economic

Mre. Olabisdi Taylor

Connaught Hospital:
Miss. Fatmata Sankoh

Mrs. Rita Kamara

Senior Surveyor of Topographical Survey
Division '

'Senior.SupErintendent

Statistician of Demographic Section

Honorary Consul of Japan

Delegate of the Commission
Engineering Advisor

Planning:

Deputy Director of Planning, Central
Planning Unit

Forensic Analyst of Public Health
Laboratory
Laboratory Superintendent
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MINUTES OF DISCUSSIONS
Oy
THE PROJECT FOR
IMPROVEMENT OF ELECTRICITY BOWER SUPPLY
T0 GREATER FREETOWH
N
THE REPUBLIC OF SIEARA LEONR

In response to the request of the Government of the Republic of Sierra
Leone, the Government of Japan decided to conduct a basic design &tudy on
the Project for Improvement of Electricity Power Supply to Greater Freetown
and entrusted the study to the Japan International Cooperation Agency
{Jica). JICA sent to the Republic of Sierrn Leone the study team headed by
Mr. Toshimichi Aoki from November 30 to December 21, 1989,

The Japanese team had a series of discussions and exchanged views on
the Project with the authorities concerned of the Government of the Republic
of Sierra Leone headed by Mr. Ahmed C. bumbuya, General Manager, National

Power Authority and conducted a field survey on the sites.

As a result of the study and discussions, both parties mutually agread
to recommend to their respective Sovernments that the major points of
understonding reached between tham, attached herewith, should be examined

towards the realization of the Praiect.

Freetown, December 5, 1989

o 'y . i

/-‘ﬁ ’ i ."Jl. .7’

Toshimichi Aoki Ahmeq LQ_)umbuya

L.eader Gengta} Managgr _
Basic Design Study Team Hational Power Authority

Japan International Cooperation Agency

S.S.h.'Sankoh

Director ' o
Feonomic and Technical Cooperation Division

Minictry of Toreign Affairs



e/

ATTACHMENT

Objective of the Project
The objective of the Project is to improve electricity pcwer supply to

Freetown and Greater Freatown.

Description of the Project
‘'he Project consists of the following items:

{1} Supply and installation of one{1) Diesel Engine Generator A
(approximately 5MW) with necessary auxiliaries, including On-the-
Job Training'for NPA's staff for operation and maintenance during

the implementation period.
{2) Commissioning work for above (1)
(3) Supply of spare parts for abo;e.(l)
(4) Foundation work for above (1)

Execuling Agency for the Froject
National Power Authoriiy (¥PA)

Project Site
The Project site is located at Kingtom power station in Freetown as

shown in Anpex-1.

The Sierra leone side umlerstood contents of the inception report as

explained by the study team.

The Sierra Leone side understood'the Japan‘errant hAid system as 3
explained by the study team in which contracts are to be concluded with

a Japanese consnlting firm and a Japanese contractor.

The basic concept of the Project will be described in the field report
to be submitted to the Sierra Leone side by the Japanese side at the

end of this field survey.



10.

The Sierra Leone side agreed to take neces sary measures as listed in
Annex-2 on condition that the Grant Ald would bhe
Project.

extended to the

The Slerra Leone side agreed to provide the 1 1ec@ssary budget and
personnel for proper and effective operation and maintenance of the

Diesel Englne Generator {DEG) with audiliaries to be installed under
the Grant Aid,

Final Report {10 copies, in English) will be submitted to the Sierra
Leone side before the end of April, 1999,
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(1)

(2)

(3)

{4}

(5)

(6)

(7)

{8)

(9)

N \
({t\j7 A~ 12

B

ANNEX--2 UKDERTAKINGS BY Tup GUVFRNMENT
OF THE RERPUBLIC OF SIERRA LEGNE

To provide cleared and leveled land for the new DEG and its auxiliaries
to be'installed,

TO'provide'the land for tempnrary site office, warehouse and stock yard
during the implementation period,

To ensure speedy uUnloading, tax exemption, custom clearance of the
products purchased for the Project at the port of disembarkation in the

Republic of Sierra Leone,

To accord Japanese nationals whose services may be required in
connection with the supply of the products and the services under the
verified contracts such facilities as may be necessary for their éntry

_ inte the Republic of Sierra Leone and stay therein for the performance

of their work,

To exempt Japanese nationals from custons duties, internal taxes and
other fiscal levies which may be imposed in the Republic of Sierra

I.eone with respect.tﬁ the supply of the products and services under the

verified contracts, .

To bear commissions to the Jopannse forelqn exchange bank for the

banking services based vpon the Banking Arrangement.

To bear-all the expenses, other than those to be borne by the Grant Aid

necessary for the execution of the Project.

To provide proper arrangements for the construction, such as water

supply, electricity, drainage, etc., if necessary.

To assign exclusive counter part engineers/technicians for the Project

in order to transfer the operation and maintenaoce technigque for the

new DEG and its auxiliaries to be iustalled.

.

&

- S <. |



{(10) 7o provide proper disposal places of wasle water and oil discharged

during the implementation period.

(11} To provide necessary data for the Project, including samples of water,

fuel oil, etc., and permission to take those to Japan. .

(12} To secure the stoppage of electricity of the switéhgeat for the

connection works of new power cables, when necessary.

A~ 13
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THE BASIC DESIGH STUDY

8]

THE PROJECT FOR

THE IMPROVEMENT OF RLECIRICITY PUMER SUPPLY

TH

GREATER FREETOWH
IH

THE REPUBLIC OF SIERRA LEURE

FIELD REPORT

Decesber 19, 1983

JAPAN INTERHATIONAL COOPERATION AGRHCY
{JICh)
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2.1

(FIELD REPORT)

Introduction

This field report is prepared by the basic desi

(hereinat@e; referred to as "the team") for theggr2§gg¥ Eﬁ?mlmprovement
Of_EIE€trICItY'PDWEr Supply to Greater Freetown (hereinafter referred
to as 'tbe_P?039ct"), based on the field survey and discussions with
the authorities concerned of the Government of Sierra Leone, in
accordance with the Minutes of Discussions concluded between both the

?g;grnment of Sierra Leone and the Government of Japan on Decenber 5,

This report describes some fact findings obtained through the field

survey, as well as the basic concept of the Project including cutline
of main equipment including scope of supply for the new diesel engine
generator set (hereinafier referred to as "DEG")

However all the items of the basic concept shall be subject to the
approval of the Japanese Government.

In addition to the above, this report describes some undertakings to be
carried out by the Government of Sierra Leone if Grant Aid is extended.

As described in the Inception Report, the team will continue the study
in Japan in accordance with this field report.

The finmal report of the Project shall be prepared in consultation with
the Japanese authorities concerned, and will be submitted before the
end of April, 1990 as mentioned in the Minutes of Discussions.

Power demand and supply in Greater Freetocan
Present generating capacity

Thére are two power stations of diesel engine generator (Kingtom and
Falconbridge) under operation by National Power Authority (hereinafter
referred to as "NPA") in Freetown and Greater Frestown .

NPA also has a hydro-electric power station {Guma Dam power station,‘
installation capacity 2.2 M¥) in this area. However this power station
is out of order at present.

Falconbridge power station is used only for black-start of DEG at
Kingtom power station. Therefore all the electyicity posler are
supplied to the consumers by Kingtom power station.

As of December 1989, the firm capacity of Kingtom Power Station is qnly
7.5 MW and available capacity is 12.5 MW, although the peak demand 1n

this area at present is about 40 MH.

The following table shows the present generating capacity in Freetown
and Greater Freetown.
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(FIELD REPORT)

Tahle-1l Present Generatiﬁg Capacity in KingtomfP/S '

e . B - As of _December 1989
Commencement Installed Available

Unit DEG Date of Capacity Capacity Remarks
No. Manufacturver Operation (M) )y . :
1 MAN 1971 6.6 - Out of order

2 MAN - 1964 6.6 - Out of order

3 MAN 1964 6.6 -—  Out of order

4 sutZEn 1978 9.2 5.2 |

5 SULZER 1980 9.2 4.5

6 KHD 1986 3.0 1.5 emergéncy use dhly

7 KHD 1986 | 3.0 - ditto

8 KHD 1986 _ 3.0' 1.5  ditto

9 KHD 1986 3.0 -— ditto

Table-2 Present Generating Capacity in Falconbridge P/S

— i ____As of December 1989
Commencerent Installed - Available - '

Unit DEG Date of Capacity Capacity Remarks

No. Manutacturer Operation {ve) ' (M)}

1 ENGLISH ELECTRIC 1962 1.5 S Out of order
2 ENGLISH FLECTRIC 1962 1.5 - Out of order
3 MIRRLEES 1976 1.0 -~ out. of order
4 MIRRLEES 1976 1.0 0.8 “

5 MIRRLEES 1976 1.0 0.8
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(FIFLD REPORT}

2.2 Future extension and rehabililation plan

- NPA has rehabilitation plans in the medium and long term. The medium
term plan.includes_the rehabilitation of the existing generators and
the common systems in Kingtom Power Station. According to NPA's
figures, the rehabilitation items in the rmedium term are as follows:

Table-3 Rehabilitation Plan in Kingtom P/S

Avail. Capa. Dlanned Available Pianned Tmplement.

Unit Type {as of Capacity (after ation Year and
No. Dec. 1989  rehabilitation) Finance
AW ). L

4 SULZER 5.2 7.5 | 1991, EEC

5 SULZER 4.5 7.5 1991, EEC

6 KHD 1.5 2.5 1990, ERC

i KHD - 2.5 1990, EEC

8 KHD 175 2.5 1990, EEC

g KHD _ - | 2.5 1940, EEBC

2.3 Power balance in medium term

As described in the aforesaid section 2.1, real gap between demand and
the present generating capacily is extremely big {ahout 27.5 M¥).

In order to improve this situation, NPA has made a request to the
Japanese Government to provide urgently one 5 M¥ DEG set in Kingtom
power station by Grant Aid from the view of the medium term of the
power supply system in Freetown and Greater Freetown area.

Figure 1 shows the power balance of western area in the medium term in
case the Project is extended by Grant Aid.

bata fof the power balance in Greater Freetown are givean in the Annex-)
"Power balance of western Area”.
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3.1

(FIFLD REPORT)

Figure 1 Power Balance of western area
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Prosent situation of Kinotom Power Statiom
General

Kingtomr power station is located near the se351de of Klngtom in
Freetown.

The power house accommpdates 3 sets of MAN DEG {cut of operation)  and
2 sets of SULZER DFG (under operation with poor available capacity).
Total available capacity of SULZER DEG sets is 9.6 MW (as of December
138%), while total installed capa01ty of SULZER DEG sets are 18 4 M.

In the power house, some comeon fa01L1tles, such as aux1llary b01ler,
11KV switchgear, remote control panels, etc., are installed.

4 sets of outdoor type KHD DEG are installed in narrow space between .
the power house and workshop. They are under rehabilitation by the KHD
engineers financed by the Government of Sierra Leone.

2 sets of heavy fuel oil (HFO) tank, 1 set of diesel oil tank and 2
sets of water tank for fire protection system are placed in the same
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3.2

3.3

3.4

(FIELD REPORT)

area of the eastern part of the site (tj :
5 ol yard). i

for the entlre DEG sots as common facilitieg. ) they are utilized

Desk type control panels for ail the DEG sets are installed in the 1st

floor of the power house Self-standin i
‘ ) . 3 9 type of switchgear control
panels are placed in front of the DEG control panels. ? °

Although the DC battery system is placed in the ground floor, most of
the battery cells are out of order. When black out occurs in the

station, all the control panels cease to work because of lack of IC
powar source.

In ;he control room, it is observed that rain water is leaking in the
roof.
In the west side of the power station, a workshop for training and a

class ro0m are situated. Open space, approx. 400m2, igs found next to
the workshop.

‘All the existing DEG sets including common facilities are planmed to be

rehabilitated by NPA in the medium term.

Planned construction area for the new DEG

As a result of the field survey, it is recommended that the open space
surrounded by the power house, the workshop for training, the store for
SULZER DEG spares and KHD DEG sets shall be used for the new DEG.

In consideration of the reguired space for the new DEG as shown in the
attached drawing No.1 "Plot Plan”, the existing store for SULZER DEG
spares and the old store shall be relocated by NPA.

The aréa between the workshop and the clinic may be recommended as a

new space of the store for SULZER DEG spares.

Mechanical system

The existing common mechanical systems wbich will be related with the
Project are as follows:

{1) HFO tanks (407,000 gallons x 2 sets)
(2) Diesel oil tank {11,000 gallons x 1 set), .
(3) Water supply line for cooling system and exhaust gas boiler

(4} Drainage channel
{3) Steam line

Electrical system

Tﬁe existing common electrical systems which will be related with the
Project are as follows:
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4.1

4.2

(FIFLD REPORT)

{1) 11KV switchgears
{2) Control panels
{3) Barthing system

Conceptual pian for the Project

General

This section descrlbes the basic concept of design for the
installation of the new DEG set which will be supplied under the
Praoject if Grant Aid is extended.

As a result of the field survey on the present site conditions such as
site location, power house, fuel cil system, water supply system,
switchgear, common electric supply system, etc., as well as the future
extension and renhabilitation plan of NPA, the followlng items shall be
taken into cons1deratlon of the design for the PrO}ect 1n principle:

(1) One (1) DEG with five (5) MW output capac1ty shall be 1nstalled in
"order to urgently improve the present electr1c1ty povwer shortage.

(2) Outdoor'type with enclosure shall he applied for the new DEG.

(3) Heavy fuel oil shall be used as main fuel.

(4) Medium speed type shall be applied for the engine.

(5) Generated power shall be fed through the existing 11KV switchgear.

(6) The design for the auxiliary system of the new DEG shall be
considered that modifications of the existing common utilities and
facilities such as fuel oil system, cooling water system, stean
supply system, compressed air system earthlng system, etc., will

be minimized as much as possible.

{7) New equipment will not be installed in the area which has been
identified for the rehabilitation and/or extension plan of NPA.

{8) Japanese codes and standards shall be applied.

Design conditions

Considering the site location and surrounding circumstances, the
following design conditions shall be applied for the Project:

(1) Ambient temperature : max. 35°C

(2) Inoer temperature of . max. 45°¢C
enclosure of the new DEG _ -

{3) Relative humidity : max. 98% _

(4} Mean annual rainfall - : approx. 3,500mm

From July to September, approx. 800
mm per month,
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4.3

(5) Wind velocity
{6) Seismic factor

(FIELD REPORT)

In June and October, approx. 300 ma
per month.

D max. 120 km/hour

: not considered

1) Salt ai - i 3

EB; salt air : Salt conditions shall be considered.
— : bust conditions shall be considered.

(9) Soil bearing capacity I more than 10 kg/cmz(according to Gr%

report)

Outline of main eQuipment

Outline of the main equipment for the Project are as follows:

(1)

(2)

(3)

(4)

Diesel Engine

l

!

- Operation duty

Capacity
Revolution speed
Stroke

Engine type

Fuel

Generator

Operation duty
Capacity
Fregquency

Phase

Rated voltage
Revolution speed
Power factor
Connection

Excitation

: Continuous {base load)

: 5,000 KW (approx. 7,090 PS)
not more than 750 rpm

: 4 stroke
: turbo charged, water cooled, inter cooled,

multi cylinder V type
Diesel o0il for start-up
Heavy o0il for main fuel

Continuous
6,250 KVA

50 Hz

3 phase

11 Kv

same as engine
0.8 {lagging)

: Y connection, neutral shall be earthed by

using neutral earthing resistor.
Brushless thyristor type

Other mechanical egquipment

Fuel supply system including heavy oil purifier unit, fuel oil

circulating pump, etc.

Lubrication oil system including lubrication oil purifier,
lubrication oil cooler, etc.

Cooling water system including cooling water radiator, lacket
conling water pump, etc.

Compressed air system including air compressor and air receiver.
Intake air filter and silencer

Exhaust gas silencer

Exhaust gas boiler

Flastic fastening egquipment

Enclosure for the new DEG

Other electrical equipment
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4.4

4.5

4.5.1

{FIELD REPORT)

~ Generator control panel
~ Auxiliary transformer

- 11 'KV switchgear

~ Synchronizing panel

Equipment layout

As described in the aforesaid section 3.2, the new DEG set will be
installed in the open space next to the workshop for training.

In order to minimize the effect of the noise whlch would be created by
the new DEG set on the training center and class room, new engine
shall be placed away from the said buildings as much as possible,
i.e., south side of the project area.

On the other hand, for simple comnection of the power cables from the
new DEG to the new 11 KV switchgear, the new generator shall be placed
by the side of the existing 11 KV sw1tchgear, i.e., north side of the
pro;ect area. '

For easy maintenance work of the new DEG set, rails for removing the
enclosure of the new DEG will be installed on the ground extending to
both the generator and the endgine sides..

In addition, maintenance space for the existing KHD DEG sets is
reguired in a part of the space next to the workshop for training.

Considering the above, the new equipmeht will be ihstalled as the
attached drawings No.l "Plot Plan® and No.Z “General Arrangement’.

Mechanical design
Fuel 01l systen

The existing HFO and diesel oil tanks shall be utilized for the new
DEG. '

Therefore, both new HFO and diesel oil lines shall be connected to the
existing lines.

The connection points for both HFO and diesel oil lines shall be at
the existing tank yard. For the connections, new tee branch pipes
shall be installed in the ex1st1ng llnes._' S .

Please refer to the attached drawlng No.3 "Fuel oil system".

The following fuel oil cohsumptidn for the new DEG will be required:

{1) HFO : approx. 24.5 m3 per day (approx. 210 g/kWh)

(2} Diesel oil : approx. 1 - 2 m (for each starting & stopping)

4.5.2 Lubricating oil system
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- There is no existing comson lub

4.5.3

4.5.4

(FIELD REPORT)

- Ticatin i i 3
luburicating oil tank. g 0il supply systes including

Therefore, the new DES set will h

ave own individu: . c
supply systen. individual lubricating oil

As shown in the attacheent drawing No.4 "Lubricating oi "
: _ : : . . Ang 01l system",
supplementary lubricating oil will be supplied to the the new DEG set.

Cooling water system

According to the GTZ report, the existing common cooling water system
for MAN and SULZER DEG sets using the sea water shall be
rehabilitated.

Therefore an independent. cooling system such as radiator cooling

system and cooling tower system shall be recomsended to be installed
for the new DEG set.

From the point of view of water consumption, comparing the above two
gsystems, the radiator cooling system have much economical benefit
regarding the operation cost than the cooling tower system. In case
the radiator cooling water system is applied, water consumption will

be estimated as 0.6 mB/hour. In case of the cooling tower system, the
water consumption may be ten (10) times of the above.

Maximum outlet water temperature of the radiator will be designed as
430C at ambient temperature 35DC, i.e., 35% plus 8%.

In addition, according to NPA staff at the power station, NPA staff
are familiar with the radiator cooling system which is applied to KHD
DEG sets for their cooling system,

Considering the above, the radiator cooling system will be recommended
for the new DEG set.

The new water piping will be connected with the existing water line
of the fire fighting system at the tank yard.

Please refer to the attached drawing No. 5 "Cooling water systea”.

Steam systenm

To increase viscosity of HFO, the steam system will be Qrgvideq for
héating up the HFD system such as heavy oil tank, HPFO piping line, and

lubricating purifier unit.

The ekisﬁing common auxiliary boiler fdr_MAN and SULZER DEG sets under
operation with poor supply capacity was installed 1n 1964.
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4.5.5

4.5.6

(FIELD REPORT)
According to GTZ report, Volume 5 (Common systeams), major parts of the
existing auxiliary boiler are plammed te be rehabilitated or replaced.

In the rehnabilitation plan, there is no copsideration to increase
steam capacity for the new DEG set.

As for KHD DEG sets, electrical oil heatlng system is applled instead
of steam heating system.

In the light of the present power supply shortage. in Greater Freetown,
consideration shall be made to minimize power consumption for
auxiliary system in the power station.

For the above reéuons it is recommended that an exhaust gas hboiler
w111 be installed for the new DEG set.

By adoptxng this exhaust gas boller system, statlon runnlng cost on
fuel will be minimized. .

Surplus steam generated by the new exhaust gas boiler will.be supplied
to the existing steam header which is connected to the 931st1ng HEFO
tanks. :

For the water supply to this system, the same water line as the
cooling system above will be utilized. :

Please refer to the attached drawing No. & "Steam system".

Compressed air supply

Although there is a common compressed air system which was installed
in 1978 for the existing DEG seis, the syshem is not Operated
satisfactorily at present.

Considering the eqguipment time life, it would be estlmated that the
existing system be replaced.

Therefore, it is recommended that the new DEG set will have its own
compressed air supply system. .

Please refer to the attached drawing NO. 7 “Compressed air system".

Air intake and exhaust system

Suitable air intake and exhaust system will be provided for the new
DEG set with the necessary filter and silencer.

4.5.7 Sluddge treaiment systen
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(FIELD REPORT)

Thgre_is'no.§ludge treatment facility in the power station. The
existing drainage channels are utilized for both rain water and sludge

01l discharge.

According to the GTZ repbrt, an oil separatar is recomsended to be
constructed near the existing HFO tanks, and all drainage channels
will be connected to this separator.

' Forecasting the pollution problems in the future, the ahove separator

shou}d be constructed as an indispensable facility for the power
station and that is expected to be constructed by NPA as soon as
possible.

For the new DEG set, it is recommended that the new sludge separator
tank and oily water separator will be installed near the new DEG set

- and overflowed water except sludge and oil will be drained into the

4.5.8

4.6

4.6.1

existing drainage channel near the new DEG set.

The sludge and o0il accumilated in the sludge separator tank shall be
discharged and proper measures will be taken to avoid environmsental
pollution by NPA.

Estimated waste water, oil and sludge will be as follows:
- Potal : 0.7 maper day (water : 70%, oil : 15%, sludge : 15%)

Please refer te the attached drawing Ro. 8 "Sludge treatment system",

Piping route

The following pipe lines will be required for the new DEG set:
- HFO piping

Diegel oil piping

- Steam supply piping

Water supply piping

b

All the piping will be installed beside the existing piping route.

In the piping route which crosses the existing road, new piping will
he installed in the concrete pipe trench.

Please refer to the attached drawing Ne. 1 "Plot plan”.

Electrical desian

General

The electrical system of the new demerator will be thg same as the
existing generators, i.e., 11 KV, 50 Hz, 3 phase, 3 wire.
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4.6.2

4.6.3

(FIELD REPORT)

Therefore, the generated power of the new generator shall be fed
through the existing 11KV switchgear {BUS "B"M). : :

Oneline diagram is given in the attached drawing Ra. 9.

11 KV switchgear

11 KV switchgear for line connection

One (1) set of new 11 KV switchgear with rating of 11 KV, b0Hz, 3
phase, 1,600A, 350MVA (same as the existing switchgear rating), will
be installed in line with the existing switchgear on ground floor of
the power house. : : '

In order to make easy connection with the existing switchgear (Brush
VSI type), it is recommended that the new switchgear has the same
shape as the existing one. The position of bus bar shall be same as
the existing one. S

11 KV switchgear will be equipped with dver'Current relay and earth
fault relay for protection of new power cable. :

DC power source for new 11 KV switchgear shall_be game as the
existing, i.e., DC 220 Volts. o '

The existing DC power source has been out of order with, the battery
cells. : ,

Therefore, the control power source {DC 220 Volts) for the new 11 KV
switchgear shall be supplied from the new DEG sef. .

Please refer to the attached drawing No. 10 "Outline of HV
switchgear®. S .

Generator switchgear

A generator switchgear with a vacuum type circuit breaker, protection
relays, ete., will be installed in the enclosure.

Control system

[ocal control panel

Start up and shut down of the new DEG set shall principally be
controlled at engine side, in order to observe safety conditions of
the new DEG operation. Therefore a local generator control panel will
ke installed in the enclosure. '

?he local generator control panel wiil be equipped with necessary
instruments, control switches and alarm system.

All the protection relays for the new generator will be installed in
the panels located in the enclosure.
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(FIELD REPORT)

Remote control panel

4.6.4

4.6.5

4.6.6

4.6.7

For’the;purpgse of supervising the new DEG operation, a remole control
panel w111|acc0mm9date necessary instrument, alarm indicators and
control switches including emergency stop hbutton,

The remote control panel will be installed in line with the existing
remote control panel for No.9 DEG set in the existing central control
rocm on lst floor.

Please refer to the attached drawing No. 11 "Layout of contral room".

Exciting equipment

An exciting equipwent, static type, will be installed in control
panels in the enclosure.

¢ system

For the purpose of IX power supply to conirol and protection
equipment, the new DEG set will have own DC power supply systen.

The DC system will consist of lead acid battery and battery charger
{input voltage : AC 415 volts, ocutput voltage : DC 110 valts).

All the DC system will be installed in the enclosure.

Auniliary transformer

An outdoor type transformer, 11KV/415-240V, 50Hz, 3 phase, for the new
DEG's auxiliary equipment and other facilities such as ventilation
fan, lighting, socket outlet, ete., will be installed near the
enclosure.

Earthing system

There are two methods for generator neutral earthing system, i.e., 1)
Connection with the existing earthing resistor and 2) Installation of
new earthing resistor.

In the GT% report, it is described that the existing earthing system
shall be rehabilitated.

In addition, according to the said report Volume 5, gection 5.2.1.3,
it isg planned to operate the existing 11 KV BUS A and BUS B

separately.

'Consiéering'the above, it is recommended that an outdoor type new

earthing resistor be installed for the new DEG set (Plan No.2 above).

The existing earthing electrode will be utilized for the new DEG set.
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{ FIELD REPORT)

4.6.8 Cable route

4.7

4.8

Cable route for the Progect is given in the attached drawing No. 1
"plot plan®. .

The existing cable p1t will be utilized for new cables Necessary
cable racks will be installed in the pit.

For penetration on the existing wall, some modification works of the
existing pipe trench and dra1nage channel will be requ1red.

Please. refer to the attached drawlng No. 12 "Modification plan of
cable pit".

Qutdoor

For cable protection, all the cables will be installed in cnndu1t
pipes.

Spare parts supply

Spare parts for stock will be supplied.

The items and quantltles to be supplied w111 be determlned in the
final report based on the study results of the field survey.

All the items shall be subject to the confirmation with the Japanese
authorities ooncerned.
On—the~30b training (OJT) progra-

QJT for operation and maxntenance (G&H) wlll be carried out by the
Japanese contractor of the Project during the implementation period.

The program will contain the following items:

(1) O2M plan of the new DEG including 03M schedule control, spare parts
control and 0&8M record and document oontrol.

(2) 0&M procedure of the new DEG set.

{3) 0&M execotion know-how of the new DEG_Set.
Undertakings by the Govexmwent of Sievrra Leose

The undertakings by the Government of Sierra Leone are described in the
Minutes of Discussions (M/D) concluded on December H, 1989.
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In addition to the above, necessary measures for the following

additional notes and/or items shall also be taken by the Government of
Sierra Leone if Grant Aid is extended.

Items marked with "*" show additional items to M/D.

(1) To provide cleared and leveled land for the new DEG and its
auxiliaries to be installed.

‘This item shall include relocating of the existing SULZER store and
old store.

(2} To provide the land for temporary site office, warehouse and stock
yard during the implementation period.
The spacez, min. 600 mz, will be required.

(3} To provide proper arrangements for the construction, such as water
supply, electricity, drainage, etc., if necessary.

This item shall include the supply of the fuel oil for test run and
copmissioning of the new DEG set.

%(4) To secure the stoppage of supply of fuel oil for the connection
works of new fuel pipings, when necessary.

*(5) To obtain necessary permission required for implementation of the
Project.

*(6) To witness and confirm by authorities concerned when the test run
and commissioning for the Project are carried out.

x(7) To arrange necessary traffic conirol when eguipment and facilities
are transported from port to the site.

%x(8) To relocate temporarily the existing obstruction such as overhead

wires and cables on the road from port to the site.

Tentative implememtation schedule

. The Project may be executed in accordance with the attached tentative

implementation schedule on condition that Grant Aid is extended to the
Project..

Please refer to the Annex-2 "Tentative implementation schedule”,
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: ‘
power Balance in Greater Froetown (URLT : ¥H). . T //Z

(PURPOSE) (PROJECT) 1985 1986 1987 1988 1985 1950 1991 1992 1993 1894 1995
peak demand

1.
1.1 Peak demand (NPA) 28.2 40.3 32.6 35.¢ 40.0 19.0 43.0 45.0 50.0 52.0 58.8
1.? Peak dewand (Private) 4.0 14.7 15.5 17.0 15.0 20,0 20.0 22.0 22.0 24.2 24.2
1.3 Peak demand (Total) 47,2 45.0 48.0 52.¢ 55.0 59.0 63.0 &7.0 72.0 76.2 8.0
2. Installed capacity
2.1 #ing Tom Power Station . : i
No.1 DEG (MAN) BASE ¥B-RPLC §.6 6.6 ©.6 6.6 6.6 65.6- 6.6 6.8 6.6 6.6 &6
Ho.2 BEG (HAK) BASE ¥B-RPLC §.6 6.6 6.6 6.6 6:6 6.6 6.6 66 6.6 6.8 6.5
No.3 DEG (HAR) BASE WB-RPLC 6.6 6.6 6.6 6.6 66 6.6 6.6 6.6 66 6.5 5.6
No.4 DEG (SULZER) BASE EC-RHBL,199) 9.2 9.2 9.2 9.2 9.2 92 -82 9.2 9.2 9.2 9.2
No.5 DEG (SULZER) BASE EC-RHBL,199¢ 9.2 9.2 9,2 9.2 &2 9.z 9.2 9.2 8.2 9.2 4.2
No.§5 DEG (KHD) PAkK EC-RYBL,1880 3.0 3.0 3.0 3.0 3.0 3.0 30 3.0 30 30 3¢
Ne.7 DEG (KHD) PEAK EC-RHBL,.18%¢ 3.0 3.0 3.0 3.0 30 3.0 3.0 3.0 30 o 3¢
Ho.8 OEG (KRD) PEAK EC-R¥EL.1920 3¢ 3.0 8.0 3.6 2.4 3.0 30 3.0 30 0 3.0
Ne.§ DEG (KHD) PEAX EC-RHBL,1990 4.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 30 3.0 3.0
No.10DEG (JAPARESE) BASE JPN-GRY.1892 0.0 0.0 0.0 0.0 0.0 -0.0 0.0 50 50 350 5.0
(Total) 50.2 50.2 50.2 50.2 58,2 %0.2 0.2 55.7 55.2 55.2 55.2
2.2 Falconoridze Power Statioen
No.1 DEG (ENGLISH ELEC.) BLK-SIRT .5 1.5 1.8 1.5 1.5 1.5 1.5 1.5 15 1.5 1.5
Ho.2? DEG (ENGLISH ELEC.) BLK-SYRT 1.5 -1, 1.% 1.5 1.% 1.5 .5 L5 L5 LS5 LS
No.3 DEG (MIRRLEES) BLK-STRY t.¢ 1.9 1.6 10 1.0 1.¢ lo 19 1.0 1.0 1.0
No.4 DEG (NIRRLEES) BLX~STRT 1.0 1,0 1.0 1.0 1.0 t.¢ 0 1.0 1.0 1.0 1.8
No.5 DEG (¥IRRLEES) BLX-STRT 1.0 "1.0 1.0 1.0 1.0 ‘1.0 1.0 1o L0 1.0 1.0
(Total) .0 5.0 §.0 6.0 60 606 6.0 650 &9 50 6.0
7.3 Bumbuna Power Station
¥o.l Hydro-Elec. Gene. BASE LDAN. 1895 g.¢ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 47.0
(Tatal) 0.0 0.6 0.0 0.9 0.0 0.0 9.0 0.6 0.9 0.8 470
2.4 Telal Installed Capasity ' 56.2 56.7 56.2 96.2 56.2 56.2 56.2 6L.2 61.2 §1l.2 108.2
(3. With Japan's Grant &id)
3. Available capacity
3.1 King Tos Power Station . ) ’
No.1l BEG (MAN) BASE YB-RPLC 6.0 0.6 9.0 00 0.6 0.0 0.0 0.2  0:0 0.0 0.0
¥o.2 DEE (HAN) BASE WB-RPLL 2. 2.5 2.5 2.5 0.0 0.0 9.0 0,0 0.0 0.0 0.9
Ne.3 DEG (HAWD BASE WB-RPLC 0.0 0.0 9.0 0.0 0.0. 0.0 0.0 0.0 0.0 0.0 0.0
No.4 DEG (SULZER) BASE EC-RHBL,189¢ 5.2 5.2 %.2 5.2 52 52 75 1.5 15 1.5 1.5
No.5 DEG (SULZER) BASE EC-RHBL,1991 4.5 4.5 4.5 4.5 4.5 4.5 7.5 1.5 1.5 L& 1.5
No.6 DEG (KHD) PEAK EC-RHBL,1990 0.0 3.0 3.0 1.5 1.5 2.5 25 2.5 2.5 2.5 2.5
Ro.7 BEG (KRD) PEAK EC-RHBL,199¢ 0.0 3.0 3.0 0.0 0.0 2.5 2.5 2.5 25 2.5 2.5
Ho.8 DEG (KHD) PEAK EC-RHBL,1990 ¢.0 3.0 4.0 1.5 1.5 2.5 25 2.5 2% 2.5 2.5
No.9 DEG (KHD) PEAK FC-RHBL,1990 9.0 3.0 3.0 ¢.0 0.0 2.% 2.5 2.5 2.5 2.5 2.5
Ho.10DE6 (JAPANESE) BASE JPN-GRT.19%2 -0.0 0.9 0.6 9.0 0.0 ¢.¢ 0.0 50 50 54 5.0
(Total) 12.2 24,2 24,7 15,2 12.7 i9.7 5.0 206.0 30.0 3¢.0 30.¢
1.2 Falconbridge Power Siation
¥o.1 BEG (ENCLISH ELEC.) BLK-SIRT 6.0 0.0 0.0 0.0 ¢.0 00 00O 0.0 6.0 00 0.0
Mo.2 BEG (EMGLISH ELEC.) BLE-STRT 9.0 9.0 0.0 0,0 ¢.0 6.0 0.0 0.0 00 00 &0
Ho.3 DEG (AIRRLEES) BLK-STR? .0 0.0 0.0 ¢0 00 9.0 0.0 00 00 60 0.0
Na.4 DEG (NIRRLEES) BLK-STRY 0.8 0.8 0.8 ¢.& 0.8 ¢ 0.8 0.8 08 038 0.8
Ne.5 DEG (HURRLEES) BLK-STRT p.8 0.8 04 08 08 08 08 0.8 08 08 0.8
(Total) 1.6 1.8 1.6 16 1.6 1.6 1.8 LB 1.8 1.8 1.8
3.3 Buombuna Power Station
No.1 Hydrs-Elec. Gene. BASE LOAN. 1995 0.0 0.0 0.0 0. 0.8 0.0 0.0 0.0 0.0 0.0 30.5
(Total) 6,0 H.0 6,6 0.0 0.4 0.0 0.0 00 0.0 0.0 30.5
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3.4 - Total Available Capacity(inel Black-start) 19.8 25.2 25.8 16.8

_ 4.3 21.3 26.6 31.6 31.6 31.5 62.1
3.5 ~ Total Avail. Capa(without Black-start) 12.2 24,7 24.2 15.2 1é 7197 2% 30 30 30 50.5
4. . Firm capacity(vith Japan’s Grant Aid) 7.0 19.0 19.0 10.6 7.5 14.5 17.5 22.5 22.5 22.5 20.0
5. _ Balance

5.1  Firm capa - NPA peak dewand -21.2 -11.3 13,6 -25.0 -32.5 -24.5 -25.5 -22.5 -27.5 -20.5 ~78.8

(II. Without Japan's Grant Aid)

5.  Available capacity
8.1 King Tom Power Station i
No.1 DEG CHAN) BASE . WB-RPLC

0.0 0.0 0.0 0.0 0.0 0.0 6.0 6.0 0.0 0.0 0.0
No.2 BEG (HAN) © BASE WB-RPLL 2.5 25 25 2.5 0.0 0.0 6.0 0.0 0.0 0.0 0.0
Ho.3 DEG. (MAN) BASE WB-RPLL 6.0 0.0 6.0 9.0 00 0.¢ 0.6 0.0 0.0 0.0 0.0
No.4 BEG (SULZER) BASE EC-RHBL,199] 5.2 5.2 52 52 52 &2 75 1.5 1.5 7.5 1.5
Ho.5 DEG (SULZER) BASE EC~RHBL,1991 4.5 4.5 4.5 4.5 45 4.5 7.5 1.5 7.5 7.5 191.5
" Ne.6 BEG (KHD) PEAK EC-RHBL,1990 9.0 3.0 3.0 1% 1.5 2.5 2.5 2.5 2.5 2.5 2.5
‘ Ne.7 DEG (KHD) PEAK EC-RHBL,199¢ 0:0 3.0 2.0 0.0 0.0 2.5 2.5 2.5 2.5 2.5 2.5
Ho.8 DEG (KHI PEAK EC-RHBL,1990 0.0 3.0 2.0 L5 1.5 2.5 2.5 2.5 2.5 2.5 2.5
No.9 DEG (KHD) PEAK EC-RHBL,1996 0.0 3.0 2.9 0.0 0.0 2.5 25 2.5 2.5 2.5 2.5
Ho. 10DEG (JAPANSSE) BASE JPN-GRT.1992 0.0 0.0 0.0 4.0 00 8.0 .0 0.0 0.0 0.0 0.0
{Total) 12.2 24.7 24.2 15.7 12.7 13.7 25.0 25.0 25.0 25.0 25.9
6.2 Falconbridge Power Station
No.1 DEG (ENGLISH ELEC.) BLK-STRT 9.¢ 0.0 9.0 0.0 6.0 0.3 0.6 0.0 H.0 €¢.0 0.0
No.? DEG (EMGLISH ELEC.) BLE-STRT 0.6 0.0 00 0.6 0.0 0.0 0.0 9.0 0.0 0.0 0.0
%0.3 DEG {MIRRLEES) BLK-STRT 9.6 0.8 0.0 0.¢ 0.0 €0 0.0 0.0 0.0 0.0 0.0
Ko.4 DEG (MIRRLEES) BLX-STRT 6.8 08 0.8 0.8 0.8 08 6.8 0.8 08 0.8 0.3
Ko.5 DEG {(IRRLEES) BLX-STRT 0.8 0.8 0.8 0.5 0.8 0.8 0.8 0.8 0.8 0.8 0.8
{Total) 1.6 1.6 &6 1.6 1.6 1.5 1.6 1.6 1.6 1.6 L.§
§.3 . Bumbuna Power Station i
No.I Hydro-Elec. Gene.  BASE LOAN. 1995 0.6 0.8 0.0 0.0 0.0 ¢.0 0.0 0.0 0.8 0.0 30.5
{Totai) 0.¢ 0.0 ©0 90 0.0 ¢$0 0.0 0.6 0.¢ 0.0 30.3
6.4 fotal Available Capacity(incl Black-start) 13.8 25.2 25.8 16.8 14.3 21.3 6.6 26.6 26.6 26.§ 57.1
6.5 . Total Avail. Capa(without Black-start) 12.2 24.2 2¢.2 35.2 127 197 ¥ 25 25 25 55.5
7. Firs capacity(vithout Japan's Gramt Aid) 7.0 15,0 18.¢ 19.6 7.5 14,5 7.5 17.5 11.5 115 25.0
8. Balance

8.1 Firm capa - NPA peak demand 271,72 -11.3 ~13.§ ~25.0 -12.5 -24.5 ~¢3.5 -27.5 -32.5 -34.5 -33.8
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PPENDIX 6 Submlssmn and 'Req"uefst of Approval on the Field Report -







Head Officer

A, .
[ - ﬁy) (()Cafid "_al @g_“gez d&i(i{ﬂ F.{'i'g Blectricity House
b r‘) 36 Siaka Stevens Street, Frectown

Uncorporating Former Sierra Lsone Elactricit i
¥ Comoratlon)
Republic of Sitrra Leone, West Africs

CTRON FREETOWN
Telephones: 24361/4, 2572073

Postal Addreas: Private Mail Beg, Frectown

...... 20th.Decemher,..198q.........
M/T/18

Mr. M. Nishikawa,
Bagic Design Study Tesm,
Japan International Co-operation Agency,

Dear Mr. Nighikawa,

SUBMISSION AND REQUEST OF APPROVAL ON THE FISLD REPORT

We refer to your letter dated 19th December, 1989 and the discussions
held in my office and submit our comments on the Field Report:

1)  DIESEL ENGINE GENERATOR

During our initial meeting when the inception report was discussed
we had requested a low speed engine for the proposed project for
the following reasons:

a) High efficiency of 48 - 50% (low fuel consumption)

b)  Low maintenance cost (lese wear and tear)

¢) Longer life time of 20 years {(minimum)

d} Low lubricating oil consumption

e} Low grade of heavy oil can be used,

In your ¥ield Report you have proposed a medium speed engine which
we will accept for the following reasons!

i) Limitation of the available Budget (750 Million Yen)

ii) Space requirement,

We however propose that consideration should be given to a speed
of 500 R.P,M., in the final design.

eeel/?
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2)

3)

h)

5)

6)

ELECTRICAL SWITCHGFRAR

We have noticed that you are proposihg.thé extension of the ekisting
11KV Brush Panel to incorporate a VSI Switchgear° Circuit Break
type will bs vaguum,

Whilst we agree to this extension, we wish to draw your .

attenti on to plans being made to replace the complete switchgear
because of age and possible obgolescence., It is possible that

the breaking capacity of 350MVA of the switchgear cannot now be
achieved,

We are therefore proposing that a- switchgear of SCOMVA rating be
prov1ded

SPARE PARTS

Spare parts for 24,000 hours operation will be required. These
should include consumable end maintenance spares. Insurance spares
such as turbo-chargers ete. w111 be raqulred
 COMMUNICATION .

We are proposing that telephone link between the existi ng Control
Room and the Lo cal Control Board of thee propoaed Power Station
be in-stalled,

PROTECTION AND SAFETYY

We are proposing that protection and safety equipment such as ear
mufflers be provided for operational ataff.

We have observed that you have made arrangement for the supply of
fire fighting equipment

TRAINING QF STAFF

Accordlng to the tentatlve implementatlon plan, on the job tralnlng
for staff will be carried out locally,

We are proposlng that in addition to this type of tralnlng, attachment
to F actories in. - Japan will be required. This will enable trainees

to apprecidte manufacturing processes prior to erection of the
engines. :

00'0/3
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) TECHNICAL ASSISTANCE

One Mechanical Engineer and one Electrical Fngineer for a period
of three years will be required for the sustained maintenance of

the engine after commissioning for the transfer of technology and
‘operational and maintenance skills to indigenous staif.

We approve of the Field Report and look forward to the Final Report which
will be submitted in due course.

Pleasge be asssured of our usual co-operation,
" Yours sincerely,
Z’;Ecgo Duﬂtbuyé
GENERAL MANAGER.
t.c, P.S., MEP
" Mr, 5.9.,A. Sankoh
Ag. Di rector of Economic Affairs,

‘Min. of Foreign Affairs.
LU DIGlMQ - NPA
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 APPENDIX 7 Country Data -







Basie Indexes

(1)

(2)

(3)

(4)

(5)

(6)

The Republic of Sierra Leone
Capltal: Freetown

Territorial land and population

Area i 71,740 km?

Population i 3,515,812 persons (1985/86 census)
Population density ¢ 49 persons/km? ( " )
Population growth rate: 2,5%/year ( " )
Currency

lLeone = 100 cent
1Us$ = 65 Leone (as of Dec. 1989)

Meteorological Data

Rainy Season from Jure to September, especially from July to
September, it rains heavily. At the beginning and at the end
of this season, it has a tremendous clap of thunder., Dry
Season from October to May.

Topography

From the pacific coast to 11?2 km inland are large flatland with
few small-sized mountains in Freetown. TFar more in the conti-
nent are middle-sized forest with eight rivers, and east
boundary areas are plateaux or mountains.

Latitude longitude
7° to 10° North latitude, 11° to 13° West longitude

Socio—economic Indexes

(1)
(2)

3

GDP: About US$1,645 million (1983/84 COUNTRY PROFILE, EIV)

Per capita GNP: About US$310 (as of 1986, AFRICA RECOVERY '89
Oct., World Bank)

Composition of Industry:
Main industry: Agrieulture but abundant in undexground

resources like diamond, ironore, bauxite. )
Main export countries: Belgium, West Germany, U.S., U.K,
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GDP Rate of Each Industiies (1984/85)

Industrial Item GDP rate
Agriculture : 35
Transportation & 20
Communication :
Trade & Tourism 11
Mining 16
Technology & 6
Handicraft

Others 18-
TOTAL (100)

(Source: UNDP, ISSUE AND .OPTIONS IN
THE ENERGY SECTOR, 1987)

(4). Inflation rate

Changes of the Consumer Price Index

988

Item 1981 1982 1983 1984 1985__ 1986 1987
Consumer price ' :
160, . . 572.6 1,011.1 1,328.7 6" .7
Index (1978: 100) 60.7 204,0 343.3 , + 3 .! 5,096 .6,760
Change rate in o _ .
Consumer Price - 1.3 1.7 1.7 1.7 1. 3.8 1.32

Index

(Source: Central Statistic Office, 1989 Annual Statistical Digest)
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(5) TFinancial Account

{Unit: million Leone)

Ttem Actual Actual TEstimates
1986/87 1987/88 1988/89

1. Total Revenue & Grants

Tax revenue 1,227 1,786 2,590
Non tax revenue 37 128 60
01l account surplus - 341 -
Grants - 838 305 850
(Sub-Total) 2,102 2,560 3,500
‘2. Expenditure
Current expenditure 2,839 3,189 4,350
Development expenditure 1,398 999 1,980
. Dther expenditure 1,201 640 300
{Sub-Total) 5,438 4,828 6,630
3. Qverall Deficit -3,336 ~2,268 -3,130
4, External Financing
Drawings 560 800 1,000
Amortization -158 -1,368 -1,500
{Sub-Total) 402 -568 ~500
5. Change in Arrears (Decrease)
Domestic 250 =270 -
External . 528 1,659 2,180
(Sub~Total) 718 1,389 2,180
6., Domestic Financing
ADB Project accounts deposit - 192 -
Non-Bank sources 210 26 150
Bankibg system 1,946 1,229 1,300
_(Sub~Total) 2,156 1,447 1,450

(Source: Government of the Sierva Leone, Estimates of Revenue
and Expenditure 1988/89)



(6) Fluctuating of'the'exchange.rate

Unit: Leone

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987

?;g$ 1.046 1,057 1.050 1,158 1.238 1.678 2,510 4.730 8.396 30.769

(Source: IMF, TNTERNATIONAL FINANCIAL STATISTICS)

3. Others
(1) WNational holidays (1990)

New.Years Day - Jan. 1

Good Friday o _ Apr. 13
Easter Mondayr - Aﬁr. 16
Indepenaeﬁce Anniversary Day Apf;L27‘
Feast of Eid-ul-Fitri pending .
Feast of Eid-ul-Adha ' peﬁ&ing_
Feast of Moulid-un-Nabi pending
Christmas Day Dec. 25

Boxing Day _ Dec., 26

(2) Office time 8:30 - 16:30'(lﬁﬁch time: 12:00 - 13:00)
Day off: Saturday and Sunday
Friday : 8:30 - 15:00
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'APPENDIX '8 Estimated Generation Supply of Freetown Avea







Fewer Balance in Greater Freetown

{UNLY :
HPOSEIL DR
1. Peak deaand (VIS TRLIECT) 1983
L Peal deaand (xidp Wt
1.2 Poak desaml (Privale) ."0
1.3 Peak deaand (Tolald ;1.1
2. tostalied capacily
2,1 King Tos Pover Slatien
Ko.l BEG (#AN) BASE 6.p
Bo.Z DEG {HAN} BASE. 5.6
Ha.1 BEG {WAN) UASE Vi-RrEe 5.5
¥o.4 DEG {SUL7FR) PASE EE-fBL, 159] 02
¥a.5 DEC (SULZER) Bask  EC-BEL.ISY] 9.7
Ho.& 0i% (kuD) PIAS  EC-RUMLLISS0D 3.9
Ho_7 DEE {XHB) PEAY  EC-RARL.1990 3.9
¥o.3 DEC (K1) PEAR EC-RWAL.1S90 1.9
Ho.9 GEG (KDY PEM EC-RIBL, 1996 1.0
Ho.L1ODEG (JAPANESE) BASE IPN-CRT. Y992 0.0
(Tstal) 5.2
2.2 falconbridge Poser Slalion
Ho.L DEG (ENGLISK ELEC.} BLK-5TRT L5
Ho.Z DEG (FRGLISR ELEC.} ALK-STRT 1.5
Ne.d DEG (AZRRLEES) HLK-STRT 1.0
He. 4 GEG (NIRRLEES) BEK-SIRT 1.0
Ho.5 DEG (KERRLEES) BLA-STRT 1o
{folal) 5.0
2.1 Buabuna Pover Station
Mo.l ilydro-Elec. Gene. TASE LOAN, 1395 0.0
{fatal) a8
2.4 Tolal instalied Capacity 56.2
(I. ¥ilh Japan's Grant Aid)
3 Available capacity
3.1  Ring Toa Power Stalion
Ho.1 BEG (mAd) BASE ¥B-RI'LC )
Lo.2 DEG (XAW) BASE WB-RPLL 2.3
¥a.) DEC {XaM) BASE ¥B-&PLC 0.0
Ho.d DEG {SULZER) BASE EC-RHBL, 991 5.7
%n.3 RES {SULZER) SASE EC-RHUBL, 1991 4.5
Ko, DEG {ZHD) I'ERX EC-RHBL, 1990  ¢.0
0.7 JEG {1R1D) PEAR EC-RHEL, 1990 0.9
¥a.6 DEG (RHD) PEFR EC-KHRL, 1990 9.4
No.§ BEG (XHD) PEAL EC-RilRL . 1930 0.0
Na JODEC (JAPANESE) BASE JIK-LRT. 1932 0.0
(Total} 122
3.2 Faleonbridge Pover Slation
Ro.3 OZ6 {ENELFSIl ELEC.) BLR-5IRT 2.9
No.2 OFG {ENGLISH ELEC.) @LK-SIAT 0.5
Ko.} DEC {XIRRLEES) BLE-ZTRT 0.0
Ho.4 BEG (N!'RRLFES) BLE-STRT 0.8
Wo.5 DEG (AIRFLEES) BLE-5TAT 1.2
(Fatal} 16
3.3 tyabuna Tover Hlalion
No.l Hydio-Elec. Gene. 2ASE LOAN. 1995 0.0
(Total) 0
3.4 Total Avaiiable Capacily(ine]l Black-stari} 13.8
2.5 total Avaii. Capa(withooi Black-start) 12.1
4. Fira capacity(with Fapan’s Granl aad) 7.t
5. Halance
5.1 Fuea capa - SP& pezk desand -1
(1. ¥1thoul Japaa's Gfant nid)
E. Avsilable capacity
.1 ¥ing Tos Poxweg Slalven
Ko.l DEG (AaH} a9
Fo.Z DEG (HANY 2.5
K.} DEG (KpX) 2.0
¥o.4 DEG (SULZER) 5.2
N9.5 0E6 {SULZER) 4.9
Ko § BEG {KitD) EC-RABL.1938 4.9
No.7 DEE {KND) EC-RiBL,19%0 0.9
X¥o.A QEG (XHD) EC-RHBL.J99D Q.0
¥o.9 DEG {KHD) EC-RHBL, 1592 0.0
Ho. 1ODEG (JAPANESE) Ji-ertI%92 0w
(Tatal) 2.2
6.2 Faiconbridge Pover Stalion
Ho.l DEG (ENGLIGH ELEC.) BLX-STRI .G
¥5.2 DEG (EMGLISH ELEC.) BLE-STRI eo
Ko.3 DEG (REIRRLEES) BLA-STHI 7.9
Ho.4 Tch (MERRLEES) ELX-STRE ¢.8
Ha.5 DEE (MIRALEES) BLE-STRT ¢a
(Tolai} 1.6
6.3 Buabuna Fower Slation
No.l Hydro-Elec. Gene. DASE LOAN. 1995 2.0
{Total} 0.9
6.4 Total Available Capacily{inci Black-slart} 12.8
6.5 Total Avarl. Gapa(vithout Black-slast} 132
1. Fire capacity{uithaut Japan's Grant did} 1.8
2. Exlance Y
8.1 Fira capa - HPA peak denand 212

)

19951587 1958 1909 1swg 1991
J0.303206 3650 40 159 A0
T 085 110 159 20,0 209
45.0 48,0 520 559 sy.p 8)
66 6.6 £6 R G5 0.6
6 6.6 B 64 B§ f.§
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.709.2 %2 a7 5.0 w2
9.7 %2 %2 0. 9p 3.2
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APPENDIX 9 Estlmated 'O'ijefét_ing‘ Revenué' - '

andExpen(hture of the. Power (_Z‘.xén\er:ating- Plant Concerned - -







Table 1 FEstimated Operating Revenue and
Expenditure of the Power Generating Plant Concerned

Operating Ratio

Ttems Unit ———
75% 80% 85% 90% 95%
I. Revenue -
1. Plant capacity . Myl 5 5 5 5 5
2. Apnual operating time hr 6,480 6,912 7,344 7,776 8,208
3. Unit generated M 32,400 34,560 36,720 38,880 41,040
4, Power loss rate in the a.a43 .03 9.03 0.03 0.03
plant
5, Power loss rate of 0.15 0.15 06,15 0.15 0.5
transmission line
6. Sales units Mwh 26,568 28,1339 30,110 31,882 33,653
1. Averape tariff Leone fxtn b.67 6.67 6.67 6.67 6.67
8. Sales value 1,000 Leone 177,208 189,022 200,836 212,650 224 464
II. Expenditure
1. Fuel cost 1,000 Leone 128,961 137,557 146,154 154,750 163,347
2. Lubricating oil cost 1,000 Leome 6,455 6,885 1,315 1,746 8,176
3, Cooling water cost 1,000 Lecne 171 183 194 206 217
4, Labor cost 1,000 Leone 292 292 292 292 292
5. Maintenance cost 1,000 Leone 6,74 6,724 6,724 6,724 6,724
6, Administration cost 1,060 Leone 12,404 13,231 14,058 14,885 15,712
{Total expenditure) 1,000 Leone 155,009 104,875 174,740 184,605 194 430
11I. Profit/loss 1,000 lLeone 22,198 24,147 26,096 28,044 29,993

Assumed Conditions of Examination

(a) The tariff has been set at the average unit price (6.67 Leone/kWh)
based on the new tariff NPA is now requesting the Sierra Leone
Government to approve.

(b) Power loss rate within the plant and transmission line loss rate are
based on the data supplied by NPA.

(¢)  The fuel, lubricating oil, waterworks and personnel costs have been
set to the domestic prices prevalent as of December 1989 in Sierra
Leone,

(d) Respective consumptions have hbeen set as follows:

Fuel consumptions 0 0.21g/kWh
Lubricating oil consumption : 2.0g/kWh o
Water or radiators :  0.5m3/day (about 20%Z of inicial

supply volume)
Water for exhaust gas boiler: 24m*/day
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(e)

(£)

(g)
(h)

(1)

Average starting and stopping. operations per year were set at 10
times and the time needed for one start-stop was set at 30 minutes,
Assuming that about 1/10 of the staff of Generatlon Section in _
Technical Division of NPA (total of 155 staffers) would be assigned
to management and maintenance of the power generating plant
concerned, personnel costs for 3 engineers and 12 workers (total of
15) were appropriated as labor cost. '

As maintenance cost, about 3% of the unit prices of eduipment was
estimated for the annual cost of component parts. '

As management cost about 7% of the powér sales revenue was estimated
on the basis of actual record of NPA for 1987.

Mo depreciation was estimated.
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) Table 2 Estimated Operating Revenue and
Expenditure of the Power Generating Plant concerned with
Depreciation Taken inte Account

Operating Ratio

Items Unig
5% 80% 85% 90% 95%
1. Revenue
1. Plantlcapacity _ MW 5 5 5 5 5
2. Annual_qperating time by 6,480 6,912 7,344 7,776 8,208
3. Unit generated Mdh 32,600 34,560 36,720 38,880 41,040
4. .Power loss rate in the 6.03 0.03 0.03 0,03 0.03
plant ’
5. Poweér loss rate of line 0.15 0.15 0.15 0.15 0,15
transmission
6, Sales units MWh 26,568 28,339 30,110 31,882 33,653
7. Average tariff Leone/kWh 6,67 6.67 6,67 6.67 6.67
8. Sales value 1,000 Leone 177,208 189,022 200,836 212,650 224 464
TI. Expenditure _ ]
1. Fuel cost 1,000 Leone 128,961 137,557 146,154 154,750 163,347
2. Lubricating oil cost 1,000 Leone 6,455 6,885 7,315 7,746 8,176
3. Cooling water cost 1,000 Leone 171 183 194 206 217
4. Labor cost 1,000 Leone 292 292 202 292 292
5. Maintenance cost 1,000 Leone 6,724 6,724 6,724 6,724 6,724
6. Administration cost 1,000 Leone 12,404 13,231 14,058 14,885 15,712
7. Depreciation 1,000 Leone 23,908 23,908 23,908 23,908 23,908
(Total expenditure)} - 1,000 Lecone 178,917 188,783 148,648 208,513 218,378
IIT, Profit/loss 1,000 Leone -1,709 239 2,188 4,136 6,085

Remarks: 1) Assumed conditions for examination are identical with those
of the previous table.

2) The depreciations in the table were calculated under the
fixed price method with the life of the power plant
concerned set at 15 years and the residual price taken as
zZero.
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