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[.INTRODUCTION

In response to the request of the Government of Kingdom of Cambodia (hereinafter referred to as
"Cambodia”), the Government of Japan decided to conduct the Feasibility Study on the Sthanoukville
Combined Cycle Power Development Project (hereinafter referred to as “the Smdy™) in accordance with
the laws and regulations in force in Japan.

Accordingly, the Japan International Cooperation Agency (hercinafter referred to as "JICA®), the
official agency responsible for the implementation of the techmical cooperaton programs of the
Govemment of Japan, will undertake the Study in close cooperation with the authonties concerned of
the Govermnment of Cambodia

The Ministry of Industry, Mines and. Energy (hereinafter referred to as “MIME™) will act as
coordinating body in relation with other relevant organizations for the smooth implementation of the
Study. Both MIME and the Electricite du Cambodge (hereinafter referred to as "EDC™) wall be
responsible for the implementation of the Study and act as counterpart agency to the Japanese study
team.

The present document sets forth the scope of work with regard to the Smudy

0. OBJECTIVES OF THE STUDY

The main objectives of the Study are :

1. to conduct a full scale feasibility study of the Combined Cwcle Power Development Project at
Sthanoukwille

2. to transfer relevant technologies to MIME and EDC counterpart personnel in the course of the Study

. SCOPE OF THE STUDY
The Study will be camied out in the following three (3) stages
|. Preliminary Investipation Stage
1. Detailed Investgation Stage
3. Feasibility Grade Design Stogre

The major items of the respective stages are as follows :
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1. Preliminary Investigation Stage

Inception Report (IC/R), before starting of site reconnaissance, shall be presented to MIME in which
study methods and plans are described.

1}

3)

4)

5)

Data collection and Confirmation of EDCs requirements

al Collection of all related existing data, reports and other relevant latest information for the
Study.

b} Relevant criteria and manuals

Site Reconnaissance
a)  Site reconnaissance for the Project area and port.
b)  Survey for the transmission line roates.

Review and analysis of the existng data and reports

Review and analysis of data, reports and information as follows

a) Cambodia Power Sector Strategy 19992016,

b)  Electricity, environmental and other related Laws and regulations.

¢!  Report provided by Corporate Planning & Project Deparment of EDC.
d] Relevant reports issued by WB, ADB, etc.

e} Electricity demand forecast from 1999 to 2016

f} Implementanon schedule.

Preliminary Technical Studies

a)  Generating method such as simple cycle gas turbine, combined-cycle gas turbine, thermal
and'or diesel engine.

bl  Fuel type, availability and ransportation method.

¢} Overall development plan of the Project including selection of unit size and route of
transmission lines,

d) Reliability study including starion power supply system, fuel storage capacity, etc,

el Recommendation of the best combination of generating method and fuel.

Establishment of Conceprual Plan

a) Outline of the Project.

b General plans and descriptions of electncal and mechanical systems.
¢} General descriptions of ancillary facilities for the Project,

d)  Ceneral plan of control and communication systems,

g} Cieneral site layout and Arrangement of major facilities
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6)  Site Selection Study
a) Proposed site selection and study on site selection procedure.
b} Comparative sudy on proposed site.
¢! Optimum site selection considerng transmission line routes.
d! Preparation of the tender specification for topographic and soil investigations.

7] Review of the electnc power system
This review is including expansion plan of power plant and ransmission lines and assist EDC if
necessary in the power system infegranon analysis for aligning the new power plant into the gnd
including :
al Power flow and fault analysis.
b)  Swability analysis
¢l Optimization study of Combined Cyele Power Plant.

81 Initial Environmental Examination (IEE)
al Relevant investigation and conditions.
bl Smdy on environmental impact area.

¢l Laws and regulanions.

2, Detailed Investigation Stage

The second stage will be conducted to take into consideration of the preliminary examination result
implemented on the “Preliminary Investigation Stage”.

) Detailed Site Investigation
a) Topographic survey and soil investigation.
b} Access road, transportation route of fuel and transmission line routes,
¢) Swrounding development conditions.
d}) Collecnion of laest costing data such as land and marine transportanion, efc.
e) MNecessity of protective measures to be taken

2} Environmental Impact Sudy (E[A)
This study shall be examined based on the environmental law in Cambodia refemng to the
environmental guidelines of Japan Bank for International Cooperation (JBIC) and JICA as
follows :
al Environmental Impact Assessment (EIA).

bl  Study for environmental preservation.
¢} Environmental compensation study.
d}  Monitoning system.
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3}  Optimum Development Program
a} Cenfiguration of power plant. unit capacity and ultimate plant capacity.
bl Design critena and specifications for major equipment and facilities.
¢} Plant lavout, electrical and mechanical diagrams.
d!  Fuel handling and sludge disposal systems.
gl Development schedule.

3. Feazibility Grade Design Stage

Interim Report (IT/R), before going into this stage, shall be prepared to MIME in which survey results
and ather relevant data are described.

The last stage will be conducted based on the investigation result implemented on the “Derailed
Investigation Stage™ :

1] Plant Design and Engineering
Technical design and engineering for all components of the Project through developing
optimized designs on thermal/mechanical systems and equipment/facilities layouts, etc. as being
necessary for feasibility study including finalization of :
a) Configuration of the plant including electrical and mechanical systems.
bl Kind of fuel, procurement aspects and transportation method.
o) Ancillary [scalifies for the power plant includimg buildings.
d) Control and communication systems.
e) Power systern analysis and operation mode.

2)  Construction Planning
a) Implementation plan.
b} Construction schedule.
&) Equipment and matenals procurement and ransportation plan.

d}  Environmental preservation plan,

3] Cost Estimation
Detailed project cost estimates comprising construction, operation and maintenance with cash
flows in foreign and local currencies, and those cost estimates to be based on Cambodia price
levels and procurement through either international or local compentive bidding as required
al Market price survey for equipment and materials.

bl Land acquisition and compensation cost (if any)
¢} Bill of quantity. tfl/
d)  Construction cost.

e %
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g} Orperation and maintenance cost.

f)  Cost for environmental countermeasure.

g)  Cost for staff training (for operanion and maimtenance).

4)  Economic and Financial Analysis
a} Economic analysis (ETRR. sensitivity anabysis).
b! Financial analysis {Cash flow, income statement, FIRR).
c) Semsitivity analysis for; construction periods, power demand forecast. schedule, fuel
selection and its cosL interest rates, etc.

5)  Prospective funding source
Evaluation of options for funding the Project. recommendation on the prefermed funding and
preparation of specifications and documentation in relation to the preferred funding option.

&) Formulation of recommendation
For each of alternatives, description will be made on the advantages, disadvantages and risks.
which cannot be quantified. All definitions and comparisons of the alternagve opumal plan will
be accurate enough to allow decision-making on the priority of the recommended optimal plan
as compared 1o other projects likely under planning at the ume of the Study.

Draft Final Report (DF/R) shall be presented at appropriate timing during this stage which shall be
finalized through consultation with the Government of Cambodia
V. STUDY SCHEDULE

The Study will be carried out in accordance with the tentative study schedule as shown in Appendix-|
attached herewith.
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V. REPORTS

NCA will prepare and submit the following reports in English to the Government of Cambodia in

accordance with the tentative study schedule as shown in Appendix-1.

1. Inception Report (IC/R)

2. Progress Report | (PR/RI)
3. Progress Report 2 {(PR/R2)
4. Progress Report 3 (PR/R3)
5, Intenim Report (IT/R)

6. Draft Final Report (DF/R)

20 copies
15 copies
15 copies
15 copies
20 copies
20 copies

MIME and EDC wall provide JICA study team with the comments on the Inception Report, Progress
Reports and Interim Report during their stay in Cambodia and MIME and EDC will provide JICA with

the comments on the Draft Final Report within one (1) month after its reception.

7. Final Report (F/R)

30 copies

VI. DIVISION OF TECHNICAL UNDERTAKINGS

The division of technical undertakings of the study by JICA, MIME and EDC 15 detailed in Appendix-2

artached herewith,

VII. UNDERTAKINGS OF THE GOVERNMENT OF CAMBODIA

. To facihitate smooth conduct of the Study, the Government of Cambodia shall ke necessary

measures for the following :
[} 1o secure the safety of the Japanese study team,

2)  to permit the members of the Japanese study team to enter, leave and sojourn in Cambodia

during their assignment therein, and exempt them from alien registraton requirements and

consular fiees,

3] o exempt the members of the Japanese study team from taxes, duties and other charges on
cquipment, machinery and other materials brought into Cambodia for the conduct of the Study,
4) 1o exempt the members of the Japanese study 1eam from income tax and charges of any kind

imposed on or in connection with any emoluments or allowances paid to the members of the

Japanese smudy ream for their services in connecnon with the implementanon of the Stdy,

ﬂ/\/
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3] to provide necessary facilities to the Japanese study team for remittance as well as utilizabon of
the funds introduced into Cambodia from Japan in connection with the implementation of the
Study,

i) to secure permission for entry into private properties or restricted areas for the implementanon of
the Smdv,

7} to secure permission for the Japanese study team to take all data and documents (including
permitted maps and photographs) related to the Smdy out of Cambodia to Japan,

&) to facilitate prompt clearance through customs and inland transportation of equipment, materials
and supplies required for the study and of the personal effects of members of the Japanese study
team, and

9] to provide medical services as needed. Its expenses will be chargeable to the members of the

Japanese study team,

The Government of Cambodia shall bear claims, if any arises against the members of the Japanese
study team resulting from, cccurring in the course of, or otherwise connected with the discharpe of
their duties in the implementation of the Study, except when such claims anse from gross neglgence
or willful misconduct on the part of the members of the Japanese Study Team.

MIME and/or EDC shall act as counterpart agency to the Japanese study team and also as
coordinating body in relation with other govemmental and non-govemmental organizations
concerned for the smooth implementation of the Study.

. MIME and/or EDC shall, at its own expense, provide the Japanese study team with the following, in

cooperation with other orgamzations :
1) available data and information related to the Stody,
I)  counterpart personnel,

3)  suitahle office space with necessary equipment and facilities in Phnom Penh and Sihanoukville,
4)  credential or identification cards,

3] necessary vehicles with drivers, fuel and spare parts for carmying out field survey,

6) communication facilities such as telephone, facsimile, etc. if necessary.

7)  administrative and technical support staff and labor as needed,
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Vil. UNDERTAKING OF JICA

For the implementation of the Study, JICA shall take the following measures :

1. To dispatch, at its ooan expense, Japanese study team to Cambodia,
I, To pursue technology transfer to Cambodia counterpart personnel during the course of the Stuedy.

X. OTHERS

I. JICA, MIME and EDC shall consult with each other in respect of amy matter that may anmse from or
in connection with the Study.

ATTACHMENT
Appendix-1 Tentative Study Schedule
Appendix-2 Technical Undertaking by JICA and MIME.~"ED{C
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Appendix—2 Technical Undertaking
by
JICA and MIME/EDC
Working Item Undertaking by JICA  Undertaking by MIME/EDC

1. Prelimi vestigation St
(1) Data collection and Confirmation of  Data collection and analysis Provision of necessary data, report,
e SICS TR rCET e
(2) Sne Reconnaissance Field work and selection of site Field work and selection of site
(3) Review and analysis of the msuu-g- Data analysis and site | Prowision ufm-:::ﬁar}' data report

data and reports TeCONMLssance and comments, advice i
i4) Preliminary Technical Smdies Field work and analysis Field work and Provision of

necessary dara and comments,

i5) Establishment of Conceptual Plan Analysis and compilation Asgistance of analysis
(&) Site Selection Study Analysis and compilanon Assistance of analysis
(7 Rewview of the electric power system  Analysis and compilabon Provision of necessary data and
B R __|comments, advice
(8} Imioal Emvironmental Examination Analysis and compilation Assistance of analysis
(IEE) o
(%) Permission of Land Use Cretting permission

2. Detailed Investioation Stape

(1) Detailed Site Investigation Field work and interpretation Getting permission of land and feld |
wiork
i2) Environmental Impact Study(EIA) Field work and interpretation Assistance of analvsis
-[-3}. ﬂl—:ll:l.l'l'l'l.l.m Dm;l::lpmmt Program Formulation " Formulation
3. Feasibility Grade Design Stage
{1} Plant Design and Engineenng i Analysis Assistance of analysis
{2) Construction planning Formulation Formulation
13} Cost Esnmation Analysis Provision of necessary data i
{#) Economic and financial analysis Analysis Provision of necessary data
(5) Prospective funding source Analysis and formulation = =
(6} Formulation ﬂfrc:nmmeﬂaﬁt;n- " Formulation
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The Preliminary study team (the Team), headed by MIZUGUCHI Masami, Environmental
Specialist, Japan International Cooperation Agency visited the Kingdom of Cambodia from
October 18, 1999 to October 28, 1599 for the purpose of discussing the Scope of Work for
Feasibility Study on the Sihanoukville Combined Cycle Power Development Project in the
Kingdom of Cambodia. The Team had a series of discussions with the Ministry of Industry,
Mines and Energy (MIME) and Electricite du Cambodge (EDC).

This Minutes of Meeting was prepared to supplement the Scope of Work, which was signed
on October 27, 1999, among the JICA Preliminary study team, Ministry of Industry, Mines
and Energy and Electricite du Cambodge.

The both parties agreed upon the following points;
1. Study Area

Study area was mutually agreed as per attached Fig 1. Japanese study team wall
recommend the specific area for the power plant within the study area at preliminary
investigation stage, considering economical comparison for fuel transportation method,
intake method of cooling water, site leveling, etc.

1. Conditions of the Study

The conditions based on which the feasibility study will be executed, are reconfirmed as

follows:

1)} Project to construct 230kV double circuit transmission lines between Sihanoukville and
Phnom Penh 15 now ongoing as scheduled,

2} The power generated in the planned power station in Sihanoukville will be used for
base-load mainly by transmitting to Phnom Penh through 230kV transmission lines.

3) Governmental formalities for the project is requesting the budget for subsidizing land to
Ministry of Economy and Finance, Requesting to Shihanoukville Authority for
provision of land is
required as well.

4) Fuel for the planned power station is considered to supply from Sihanoukville depot of

privaie company.

3. Duration of the Study

The Team explained that the feasibility study will be started in February 2000, and
completed by March 2002, MIME and EDC agreed this schedule and to coordinate with
World Bank project to construct power transmission lines between Sihanoukville and/g

¥

0420



4. Security including Land Mine Froblem

Regarding the secunty in and around the project area, Cambodian side explained that the
project area is very safe, however they can make arrangements with Sihanoukville Police to
secure JICA Study Team from danger upon request.

To the statement by the Team that the feasibility study could be proceeded provided that no
land mines were buried in and around the project area, Sihanoukville Authority stated that
there 15 no problem on land mines around the project area in Sihanoukwville, and MIME
stated to confirm again with CMAC after finishing land selection. The Team accepted the
reply on condition that the Sudy will be discontinued immediately after finding buried land
mine in and around the project area in case.

5. Siemens’s Proposal

Kegarding Siemens’s proposal of development on Sihanoukville, Phnom Penh and

Kompong Speu projects, MIME and EDC explained the attitude of the Cambodian

Government to this matter that was discussed among ministries and agencies concerned on

24® September 1999 as follows:

1) It was reconfirmed that power development in Cambodia should be proceeded in
accordance with the Power Sector Strategy made by MIME,

2} Therefore Cambodian Government will execute the feasibility study on the
Sihanoukville Combined Cycle Power Development Project with the technical
cooperation by JICA, as originally planned by MIME.,

According to the explanation mentioned above, the Team was reconfirmed that the
feasibility study to be conducted by JICA has no concern with Siemens’s proposal.

6. Assignment of Counterpart Personnel

The Team requested MIME and EDC to assign the necessary number of counterpart
personnel for the Study, and MIME and EDC accepted the request.

7. Counterpart Training

MIME and EDC requested JICA to accept one counterpart of MIME and one counterpart of
EDC for techmical transfer and joint interpretation in Japan, and JICA has taken note for

this request. &/
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& Provision of Vehicles and Others
MIME requested JICA to provide necessary vehicles, computers and telephone/facsimile
machines for implementing of the Study, and the Team agreed to convey the request to the
Government of Japan.

October 27, 1999
Phnom Penh, the Kingdom of Cambodia
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