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Whole

Power station Capital Southern Rural
area area areas country

Steam power 72.5 - - 72.5
Gas turbine 461.5 - 52.5 461.5
Diesel power 32.1 44 .8 50.1 127.0

271 44.8 102 .6 464 .5
Total (68%) (10%) (22%) (100%)

80 6 14
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bbh, BENILE66.1MWEL T3,

Power station Iustal%}r&wg%pacity Effact.%wt);pacity
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Power station InstaI%WSLPacit.y Effoctéwalpacity

Sohar 17.5 17.5
Shinas 3.9 3.3
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Rustaq 7.2 6.0
Suwig 6.9 5.8
Musanns 7.5 6.3
Total b3.9 43.0
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Historical Demand Growth in the Cgepital Area

Year ggg;'gt.ion 1;‘::(5[‘ I;::g:lor E?::rlhuted Ifggfor
(GWh) (MW ) 2] {GWh ) (2]
1971 12.0 5.4 25.8 11.2 6.7
1972 22.2 5.5 46.7 21.3 4.1
1973 38.9 9.5 47.7 36.6 6.0
1974 72.6 15.5 53.4 68.6 5.5
19756 121.9 26.1 53.1 115.2 5.0
1976 214.2 46.6 52.5 188.1 12.2
1977 329.2 65.3 57.5 294.8 10.4
1978 876.7 76.8 55.8 327.0 13.2
1979 497.7 106.5 53.6 434.0 12.8
1880 642.1 135.5 54.1 586.8 8.6
1381 783.9 175.4 51-1 725.9 7.4
1982 963.0 214.0 51.4 802.3 6.3
1883 I,167.7 281.0 47 .4 1,088.3 6.8
1984 - 340.0 - - -

Annual growth rate :
1971-76 78.0% 653.9%
1576-80 31.6% 30.6%
1380- 22.1% 27.5%
- 21.5%
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demand demand

1988 (actual) 281
1984 273 338 35
1985 468 892 76
1986 575 438 142
1887 566 - 479 137
1988 773 506 287
1989 800 533 .. 887
1990 859 562 437

Annual growth rate :
1584-90 17.8% 8.8%
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Project Power demand in 1990

— (MW)
Gement ‘factory 25
Rusail industrial estate 15
0il refinery 20
Sultan Qaboos University : 65
Hospital of the above university 10
Ghubrah hosp_ital 12
Khuwair south town 30
Ghubrah south town 80
Airport Heights town 110
Qurum beach town 30 290MW
Azaiba town 30
Nahdah town 60
Total 437 MW
¢y Batinsh area OR/BEFHRRDO LB H ThH B,
(MW)
Town 1983 1990 1995
Group A @
Sehar 7.2 25.90 86.5
Saham 7-2 16.0 23.0
Shinas 4.6 B.8 11.5
Khabourah 7.7 16.8 26.0
Sub-total 26.7 66.6 __9'1_0__
Group; ——————————————
Rustaq 5.8 14.8 21.7
Suwaiq 5.1 i6.0 25.0
Musaunna 5.0 12.5 17.5
Sub-total 15.9 43.4 64.2
Awaal growth rate : T
14.5% B.2%
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INTRODUCTION

In response to the request of the Government of the
Sultanate of Oman (hereinafter. referred toc as "Oman"},
the Government of Japan decided to implement the Feasibi~
lity Study for the Power and Desalination Complex Plant
Project (hereinafter referred to as .° "the Study")

in accordance with the relevant laws and regulations

in force in Japan.

Accordingly, the Japan International Cooperation Agency
{(hereinafter referred to as" JICA"), the official agency
responsible for the implementation of the technical
cooperation programs of the Government of Japan, will
undertake the Study, in close cooperation with the
authorities of Oman.

The Ministry of Electricity and Water (hereinafter

referred to as "MEW"”) will act as counterpart agency to the

Japanese study team and also as coordinating body in
relation with other governmental and non-governmental
organisations concerned in Oman for the smooth implemen-
tation of the Study.

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

OBJECTCTIVES OF THE STUDY

The objective of the Study is to examine the technical,
economic, and financial feasibility of the establishment
of the Power and Desalination Complex Plant in the
Batinah Coast and to prepare the report.
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III.

SCOPE OF THE STUDY

The study relating electricity will cover the
capital area and the Batinah coast, while the study
relating water will cover the capital area.

The following describes the scope of the Study,

which comprises two phases :

1.

Phase I

Phase I comprises (1} review and analysis of
existing data and information, and {2} inspection
of proposed sites of the plant and other constru-

ctions (transmission lines, substations, and watexr
conduit lines).

(1)

Review and analysis of information, data and
reports relevant to the Study.

The scoial, economic, and industrial
development programs in connection with
power and water consumption.

Characteristics of power and water
consumption patterns.

Existing and planned power plants and
water  production facilities.

Existing and planned substations,
transmission lines, and water pipe lines.

Existing and planned power transmission,
and water supply system.

KT



{2) Inspection of proposed plant sites and
determination of the optimum site.

Inspection of some of proposed plant sites
will be made to check;

a. topographical and geoclogical conditions
b. s0il conditions

¢. tidal and current condition

d. marine topology and sedimentology

e, sea water characteristics

f. environmental effects,

(3} PField survey and data review of proposed
pover transmission routes, and water conduit
pipe routes including plant sites.

a. topographical survey
b, map review
c. SsSelsmic data review

d. meteorclogical data review.
Phase II

Phase II comprises (1) preliminary design of the Plant
and other constructions ( transmission lines, substations,
and water conduit lines), and {2) economic analysis of
the project.

{1) Preliminary design of the power plant

a. Selection of number , size, type ( gas turbine,
steam turbine, and/or combined turbine),and
characteristics of power units ,taking into
consideration the optimum economic load flow.

b. Preliminary design of turbines, generators,
boilers, control system, communication
equipments, and auxiliary equipments. /%5-1‘



{2} Preliminary design of the desalination Plant

a. Optimization study of Multiple Stage Flash
(MSF) method versus Reverse Osmosis (RO)
method

b. Preliminary design of pre-treatment, desali-
nation,and post-treatment units.

c. -Preliminary design of water intake facilities,
and brine and waste discharge facilities.

(3) Preliminary design of main buildings of the Plant

a. Generai layout of the Plant and facilities

b. Preliminary dnsién of civil and plant structure

{(4) .Preliminary design of transmission line and
substations.

Design criteria, determination of route (s)

transmission voltage,insulation level, conductor
characteristics, transformers, circuits breakers,

and structure of steel towers, taking into consideration
load flow, system capacity and stability of the inter
connection system between the existing and new

power stations.

{(5) Preliminary design of water conduit pipelines
Design criteria.and determination of route(s).

(6) Training Program

{(7) Timing, staging and phasing of the construction
of the plant and auxiliary works

The timing, staging and phasing of tender call,
evaluation of bids, plant construction and test o
operation will be set forth. /{ /

i\ r)‘



(8) Economic analysis

a. The demand forecasts of power and water up
to 1995,

b. The construction cost of the plant and other
facilities will be estimated by breaking
down into local and foreign portions, which
will be shown by C & F (Omani Rials.and
US Dollars).

c. Annual OM ( operation.. and maintenance) costs
will be calculated considering operation hours
and shutdowns for maintenance.

d. The cost~benefit-ratio and economic internal
rate of return will be calculated using, among
others, sensitivity analysis method.

{9) Financial analysis

a. Financial costs, cash flow and financial
internal rate of return.with due consideration
to the sources of finance {foreign and domestic)
will be calculated.

b. Self-financing ratio, the rate of net income

together with adequate price of electricity
and water will be calculated.

Iv. STUDY SCHEDULES

Study works will proceed on tentative schedule as

shown in Appendix 1.



Vi

REPORTS

JICA shall prepare and submit the following reports
in English to the Government of Oman :

1. Inception Report { 30 copies}
2. Draft Final Report { 30 copies)
3. Final Report ( 30 copies)

UNDERTAKING OF THE GOVERNMENT OF OMAN

l. 7To facilitate smooth conduct of the Study, the
Government of Oman- shall take necessary measures:

(1) to secure the safety of the Japanese study
team,
(2) to permit the members of the Japanese study
team to enter, leave and sojourn in Oman for
"the duration of their assignment therein, and

-exempt them. from.alien_registration requirements
and consular fees,

(3) to exempt the members of the Japanese study
team from taxes, duties and any other charge
on equipment, machinery and other materials
brought into Oman for the conduct of éhe Study.

(4) to exempt the members of the Japanese study
team from income tax and charges of any kind
imposed in Oman on or in connection with any

emoluments or allowances paid to the members
of the Japanese study team for their services
in connection with the implementation of

the Study.



{5)

(6)

(7}

(8)

(9)

(10)

{11)

to provide necessary facilities to the Japanese

study team for remittance as well as utilization
of the funds introduced into Oman from Japan in
connection with the implementation of the Study.

to secure permission for entry into private
properties or restricted areas for the conduct
of the Study,

to secure permission to take all data and documents,
photographs{ excluding the inside of existing

power stationl) related to the Study out of Oman

to Japan by/B%%anese study team

to provide medical services as needed in the
Governmental hospitals. Its expenses will he
chargeable on MEW.

to secure permission to use survey edquipment
(wireless telecommunications etc.} for execution
of the f£ield survey,

to facilitate the quick and smooth custom clearance
of the study equipment and materials brought into
Oman by the Japanese study team for the Study, and

to assist with secretarial facilities, loborers, and
drivers.

2, The Government of Oman shall bear claims, if any arises

against the members of the Japanese study team resulting

from, occuring in the course of, or otherwise connected

with the discharge of their duties in the implementation

of the Study, except when such claims arise £from gross

negligence or willful misconduct on the part of the

members of the Japanese study team.

e’ﬂ KT



3. MEW. shall, at its own expense, provide the Japanese
study team with the followings, in cooperation with
other relevant organisations :

{1) available data and information related to the
study,

{2} counterpart personnel,

{3) suitable office space with necessary equipment

in the headguarteré?fMEW and

(4) credentials cr identification cards.

V1l UNDERTAKING OF JICA

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

l. to dispatch, at its own expense, study teams
to Oman,

2. to pursue techonology transfer to the Omarni
counterpart personnel. in the course of the Study.

Vill CONSULTATION

JICA and MEW shall consult with each other in respect
of any matter that may arise from or in connection
with the Study.

:>< - W
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( Appendix — 2)
m & & U R b

H.E. Hamoud 2abdullah al-Ghazali
Minister

H.E Sayyid Mussalam bin Ali Al-Busaidi
Under-Secretary

Mr. Abdullah Ali Dawood

Director General of Projects

Mr. Jafer Mohamed Ali
Director General of Electricity

Mr. Ahmed Al-Qadi

Director General of Administration

Mr. Hussein Awadh
Director General of Water

Mr. Taher M. Ali
Director of Planning {Project-In-Charge).

Dr. Rahmi Rashad
Chief Engineer Electricity Projects

Mr. Ali Abdul-Hussein
Director of Contracts (Projects)
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Monthly System Peak Load in the Capital Ares
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