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ANNEX 1
75 POEY 2 —-ALTHE
(An Alternate to Conventional Site Erected Plant)

1. GENERAL
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% —#% IC modular plant construction techmique &FFA TWn5, 2% b, plant OKRIHO
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1.1 Modular Plant Construction Technique
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(a) Engineering

{b) Procurement and / or fabrication of equipment and materials

{c) Module fabrication and loading — out

(d Qcean transportation

e) Civil and other works before module arrival

(f) Unloding , inland transportation and module erection works
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(® Interconnecting modules and other remaining works
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BB R U module FORDOBBTHE LT LLALH, underground piping, power cabie
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6) Unloading, 1inland transportation and module erection works
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1.2 Basic Conditions and Advantages of Modularization
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ANNEX 1II
FIELD SURVEY REPORT

FOR THE
FEASIBILITY STUDY
OF THE
OIL REFINERY CONSTRUCTION PLAN
IN
SULTANATE OF OMAN
MARCH, 1979

JAPANESE STUDY TEAM
JAPAN INTERNATIONAL COOPERATION AGENCY

A-45






JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

P.Q.BOX 216 MITSU) BLDG
2.1, NISHI-SHINJUKY, SHINJUKU-KU TOKYO
160 JAPAN

Your Excellency

Mr. Mohammed Zubair

The Ministry of Commerce and Industry
Sultante of Oman

Your Excellency:

We have the pleasure of submitting our report of the survey that have been carried out by
our Suivey Team in the Sultanate of Oman.

During the limited period of our stay in this country, we tried to make every effort to
collect data and information relevant to the planning and construction of a petroleum refinery in
Oman. We are confident that our purpose is achieved almost satisfactorily and that the data and
information collected will form a sound basis to make our feasibility study on the refinery most
scientific and reliable.

It is the sincerest hope of the Japan International Cooperation Agency as well as the
Japanese Government that the technical cooperation with your Government as represented by
the present study will further solidify the relationship already existence between our {wo

countries.

Yours faithfully,

e

Mizuho Kitamura

Head of the Survey Team
for Refinery Construction
Plan in Oman.
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INTRODUCTION

In February and March 1978, the Japan International Cooperation Agency dispatched a
group of experts to examine and identify potentials of industrialization in Oman.

Result of the study, which came out in the form of “The Prefeasibility Study for Industrial
Development, Sultanate of Oman”, has identified a refinery construction project as prefeasible,
namely, a feasibility study being recommended.

In spite of some foreseeable disadvantages of constructing a refinery in Oman, the project
is now regarded as necessity of Omani economy, not only in terms of domestic market but also
in view of national security. Although several alternative refinery projects have been proposed
and studied according to the I.B.R.D. report in 1977, none of them seems to have been successfui
in fully meeting requirements of Oman’s economy which has been and still is rapidly changing,
A new feasibility study on the refinery construction project is therefore needed at this moment.

We exerted every possible effort to gather information which will constitute a solid baisis
of a neutral and scientific feasibility study on a refinery project in Oman. Furthermore the
feasibility study is hoped fo be made useful and practical enough to provide decision makers
in the government of Oman with exact information as to what next steps be taken.

Qur scope of work for this study is summarized in Annex 1.

The survey mission consists of the following eight experts:

1. Mr. Mizuho Kitamura
Project Manager, Senior Techno-Economist
(General Supervision)
2.  Mr. Masahiro Nakamura
Senior Plant Engineer
{Refinery Design)
3. Mr. Tan Hashida
Senior Economist
(Economic Evaluation)
4. Mr. Kojiro Kobayashi

Senior Civil Engineer

(Plant Location, Civil Work Design}
5. Mr. Masashi Shishiwa

Senior Project Engineer

(Planning of Construction Work)

6. Mr. Ryosuke Hashimoto
Senior Chemical Engineer
(Refining Process Design)
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7. Mr. Akio Iwaki
Economist
(Financial Evaluation)
8. Mr. Toshio Kurokawa
Chemical Engineer
{Market Research)

1. OUTLINE OF THE WORK PERFORMED

The main purpose of the present Field Survey is to collect data and information, which are
to be analysed after the Survey Team goes back to Japan, and are to be used as bases of the
further study.

During the stay of the Team in Oman, the collection of data and information has been
carried out almost satisfactorily with few exception of those concerning the experience and
record of past construction works which was performed in the country, as mentioned later.

The following is a brief description of the work performed by the Team.

1.1 Economy

Omani economy, having experienced modest growth both in 1977 and 1978, is now on
the stage of stablized growth according to the Development Council and the Central Bank of
Oman. Forecast of oil profluction has been revised upward and oil price increase in 1979 will
undoubtedly stimulate economic growth to a certain degree.

The current lending interest rates of commercial banks are reported to remain not more
than 11.5% p.a., which seems to be still high for financing industrial projects. The lending
interest rate of 8% offered by the Oman Development Bank is therefore reasonable.

Foreign exchange rates of Rials Omani have been regulated by way of U.S. Dollars, on
which R.O. has been pegged. Omani currency, consequently, suffered devaluation together
with U.S. Dollars. Floating R.O. as such will not be a solution and be left out of consideration
for the time being, according to the Central Bank. On account of this, development funds raised
in the form of foreign currency other than U.S. Dollars may suffer from continued depreciation
of value.

Construction of a refinery, which constitutes a major part of industrialization program of
the current Five Year Plan, is also expected to remain as one of prime development project in
the next Five Year Plan (1981—~1935) now in preparation.

1.2 Policy on the Refinery Construction

Through repeated meetings with Ministry of Commerce and Industry, Ministry of Agri-
culture, Fisheries, Petroleum and Minerals as well as the Development Council, the Team had a

A-49



strong impression that the refinery project had been rendered an increasing importance in the
policy making of the Government.

It is recognized by the Team that as early completion of the refinery as possible is desired
when its necessity and economy are proven.

1.3 Market for Refined Petroleum Product

The team obtained from the Ministry of Commerce and Industry the past record of sales
of various petroleum products up to the year 1978. Aiso obtained was a forecast, of demand for
the products from 1979 to 1985 that is agreed upon between the Ministry and Shell, the biggest
marketer of the petroleum products in the country.

In addition the Team collected a number of statistics related to the consumption of petro-
leum products mostly up to 1978 from relevant organizations. The data collected are, among
others:

— number of registered vehicles
— movement of civil aircrafts

— road construction

— electric power generation, etc.

These data are sufficient for the analysis of consumption of the petroleum products in the
past and also for making the Team’s own estimation for the future demand of the products.

1.4 Location of the Refinery

Two candidate locations were indicated by the Ministry of Commerce and Industry and by
the Ministry of Agriculture, Fisheries, Petroleum and Minerals at the early stage of the Field
Survey. Also indicated was that there is no third candidate, at least presently.

The two candidate locations are:

— Mina al Fahal area, in the existing PDO-Shell-BP compound
— Al Ghubra area, around the existing Electric Power and Desalination plants

The Team paid repeated visits to the two areas to make visual observations as well as inter-
views to the people of the existing establishements. At least one site in each of the two areas was
found to be suitable as the site for the refinery.

The Team collected the following materials and information concerning the two candidate
locations:

— topographical map
— climatic data

— tidal data
However, soil and marine data except for the tidal data have not become available during

the stay of the Team, so that the Team has made request for the above data to the Ministry of
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Commerce and Industry (concerning BP site) and SOGEX International Ltd. (concerning Electri-
city/Desalination site).

However, toward the end of the stay, the Team was told by the Ministry of Land Affairs
and Municipalities that the Al Ghubra area is designated in the “CAPITAL AREA STRATEGIC
PLAN” of April 1978 as “Reserve Area” in which no development will be permitted. Therefore,
if the refinery is to be located in this particular area, special compromise should be made among
the Ministries concerned.

As to the environmental problems, a Marine Poliution Law of 15th August, 1974 is already
in force and it is suggested by the Central Laboratory that an environmental appraisal report
should preferably submitted to the authority concerned prior to the start of the construction.

1.5 Crude Oil

The following is indicated to the Team by the Ministry of Agriculture, Fisheties, Petroleum
and Minerals:

— Crude oils from various oit fields in the country are blended and sold under a single brand
name of Oman Crude. However, the characteristics of the Crude have changed and will
change according to the change of the blending ratio of the component crudes.

— The refinery shall be given the first priority as to the supply of crude oil, in spite of existing
export agreements.

— The refinery will receive its crude supply at the entrance of the refinery from the existing
PDO crude terminal. The crude supply could be made by minor modifications of either
existing crude loading pipelin~ (to Mina al Fahal area) or the crude pipeline to the Power/
Desalination Plants which is no more in use {to Al Ghubra area).

— The supply price of crule oil to the refinery shall be the market price.

The ministry also provided the Team with the following information:

— the Assay of Oman Crude lately placed on the market

~ future prospect of blending ratio of various crude oils

— tank and piping arrangements of PDO crude terminal.

1.6 Utilities

The team is indicated by the Ministry of Electricity and Water as the following:

— The generating capacity of Al Ghubra Power Station will be increased in this September to
225 MW from present 125 MW, and further 300 MW of generating capacity will be added by
1985. Therefore, no problem is foressen as to the electricity supply for the construction
and operation of the refinery.

— In line with the abovementioned new generating capacity of 300 MW of Al Ghubra, 25
million gallon per day of desalination capacity will be added so that water supply to the
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refinery will become possible. However, it would be recommended the refinery have its
own desalination plant and supply from public water system be considered as a stand-by.
~ During the construction period, water supply to the site seems very difficult because of
the limitation of the existing supply capacity. It will be recommended to consult the
Water Resources Council who control the extraction of underground water.
— Presently flat electricity tariff of Baisa 20/KWH is applied to all consumers. Water price
is Baisa 2.0/gallon for citizens and Baisa 3.0/gallon for industrial users.
lThe team also obtained information on the ground-water levels and analysis of the water
from the Water Resources Department, Ministry of Agriculture, Fisheries, Petroleum and Min-
erals.

1.7 Construction Work

The Team tried to obtain information concerning the past records or experience of such
construction works as those of oil tanks or big industrial plants in the country. For that purpose,
the Team met a number of contractors who had taken parts in the construction works of the
Kkinds as well as some of the owners of such installations.

The result was not very satisfactory. Some of the findings are as follows:

— Applicable national standards are only those for quality of water, aggregates, and cement for
making concrete. There is no national building code. To imported plants, standards or
codes of the exporting countries are mainly applied as well as company standards of such
owner companies as Shell and BP.

— All major equipment and machinery and also most of major materials such as tank plate
were imported. Installation was carried out by big foreign contractors who can manage 1o
mobilize necessary construction machinery and skilled workforce. Local contractors are
only capable of construction of small tanks and the alike.

— In Mina al Fahal area, no piling was needed for foundations of the Shell oil depots and the
first stage of the BP depot. But for the second stage expansion of the latter which com-
pleted in 1978, piling works to the depth of 6 meters were needed. The Team interviewed
the Port Services Corporation Ltd. and found that unloading facilities and experience at
the Mina Quaboos, where the imported equipment and materials for the construction of the
refinery are presumablly landed, are almost satisfactory.

Observations are made by the Team on the main roads connecting the two candidate loca-
tions to the Mina Quaboos. It was found that a number of roundabouts, overhead bridges, and
overhead electricity lines may hinder the transportation of big equipment and machinery.

Then, the team approached SOGEX International Ltd., through the kind arrangement by

Mr. Seif Salim al Mammary, the Undersecreiary of the Ministry of Electricity and Water to obtain

data on soil and marine conditions at Al Ghubra area and data related to the construction cost of

the Electricity/Desalination plants. Although no immediate answer was obtained, SOGEX
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agreed, not very willingly, to provide the data requested. Since the data are to become available
after the departure of the Team, close follow-up and expedition by the Ministry of Commerce

and Industry is most desired.

1.8 Existing Depots

The Team visited all of the three existing depots of the refined petroleumn products in the
country, two in Mina al Fahal area and one at Port Raysut near Salalah, Dhofar. All three depots
serve as import terminals and domestic distribution basis.

One of Mina al Fahal depots is owned by Shell Market (Middle East) Ltd. The depot has
nine tanks with a total storing capacity of around 24,000 tons. Products are mostly shipped
from the terminal in Dubai by 3,000 ton coastal tankers.

Another depot in Mina al Fahal is owned by BP Arabian Agencies Ltd. It hasa combined
storing capacity of about 9,500 tons in sixteen tanks. Most of the products are from Caltex’s
refinery in Bahrain and carried by six tankers with capacities ranging from 350 to 2,800 tons.

The depot at Raysut is owned by the Ministry of Commerce and Industry and is operated
by Shell. Total storing capacity is 16,000 tons in seven tanks. Products are brought mostly from
Dubai and the number of trips by 2,500 ton coastal tankers is four times per month.

Even if the new refinery is completed, the depot at Port Raysut will maintain its present
function, that is, to receive products and distribute them in the local market. Iis storing capacity
which corresponds to the demand for about two months at the present level of consumption,
seems sufficient for that task.

In the contrary, the duties of the Mina al Fahal depots will have to change upon completion
of the new refinery. They will no more be import terminals, but will be expected to serve as
product storages of the refinery and also as distribution basis. Products to be sent to Raysut will
also have to be shipped from these depots.

Present combined storing capacity of the two depots in Mina al Fahal area corresponds to
the demand of about 0.8 month at the present level of consumption, which seems insufficient to
meet the future increase of the demands. Therefore, it will have to be supplemented by new
storage capacities in the refinery.

Unloading facilities of the Mina al Fahal depots that are presently used to receive products
will be easily converted to loading services by minor modifications.

2. BASIS OF STUDY

2.1 Crude Qil
The base feedstock for the proposed refinery is the Oman Crude.
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2.1.1

Properties

The properties of the Oman crude is as described in the Crude Assay dated June
1976, received from the Ministry of Agriculture, Fisheries, Petroleum and Minerals.

Although crude properties may be changed by blending of crudes from new oilfields,
data and information now available is not sufficient to aliow forecast of the properties as
precise as the Crude Assay.

Supply conditions

A sufficient quantity of crude oil is supplied at the entrance of the proposed

refinery.

2.2 Petroleum Products

Petroleum products to be studied are:
- LPG
— Super motor gasoline (Mogas 97)

— Regular motor gasoline (Mogas 90)
— Aviation fuel (Jet A-1)

— Domestic kerosene

— Gas oil (Diesel Oil)

— Bunker Fuel oil

— Aviation gasoline (Avgas)

— Asphalt (Bitumen)

2.2.1

222

Specifications

The specification of the petroleum products are fundamentally as described in the

specifications of the following products received from the Ministry of Commerce and

Industry:
— Super motor gasoline
— Regular motor gasoline
— Jet A-1
— Gas oil
_ — Bunker fuel oil
Specifications for the products other than the above are to be set forth in accord-

ance with internationally accepted standards.

Prices

Prices of the petroleum products to be used in the financial analysis are as indicated

by the Ministry of Commerce and Industry, that is:
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1978 1979

— LPG - 88.18 Baisa/kg
— Super motor gasoline 46.13 52.56 BaisafL
— Regular motor gasoline 41.92 47.87 Baisa/L
— Jet A-1 4247 48.15 Baisa/L
— Domestic kerosene 42.47 48.15 Baisa/L
— Gas oil 38.37 4345 Baisa/L
- Bunker fuel oil - 26.5 Baisa/L
— Aviation gasoline -~ —~  Baisa/L
— Asphalt - - R.O.fton

2.3 Site

Two site as indicated by the Ministry of Commerce and Industry and by the Ministry of
Agriculture, Fisheries, Petroleum and Minerals are to be considered for the proposed refinery,
they are:

Site A: PDO area at Mina al Fahal

Site B: Near Desalination Plant at Al Ghubra

2.4 Utilities

24.1 Water

Potable and industrial water are supplied at the fence of the proposed refinery by
the Ministry of Electricity and Water at a price of 2 Baisa/gallon, which is the supply
price to P.D.O.

Sea water is used for process cooling.

Electricity is supplied by the Ministry of Electricity and Water at the fence of the
proposed refinery at a price of 20 Baisa/KWH.

Economy of owning the refinery’s own generating plant is to be examined.

2.5 0il Handling Facilities

2.5.} Crude Oil Tank

Only a minimum capacity of crude tank that is technically needed is to be installed
in the propoéed refinery since the exijsting PDO crude tanks are promised to serve as the

crude storage of the refinery.
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2,5.2

Products Storage and Shipping

Existing depots for distribution are to be considered as supplements for the pro-
ducts storage to be held by the proposed refinery in order to economize the latter.

Pipelines to transfer the products to the two existing depots are included in the
scope of the proposed refinery,

Existing unloading facilities of the two depots are easily be converted to products

ioading putposes by minor modifications, so that the casts of the convertion is not
included in the study.

2.6 Financial and Economic Evaluation

2.6.1

2.6.2

2.6.3

2.6.4

2.6.5

2.6.6

Monery Term

All monetary value is to be expressed in terms of Rial Omani: (R.0.), fixed ex-
change rate to USS$ being 2,89234:1.

Price Basis

Evaluation is to be made on “present price basis”, i.e. no price escalation is to be

considered,

Product price

Prices described under 4,2.2 are to be used as the ex-refinery prices of the products.

Crude Cost

US$ 13/bbl and US$ 15/bbl, which are the FOB export prices in 1978 and at
present, respectively, of the Oman Crude of 35.5 degrees API, will be taken as the cost of
the crude oil to the proposed refinery.

Utitity Cost
Supply prices of water and electricity described under 4.4.1 and 4.4.2 are to be used

as the costs of these utilities supplied from outside to the proposed refinery.
The cost of natural gas, if necessary, is to be set force at half the present price of

crude oil in terms of heat value.

Depreciation
A ten-year straight-line method of depreciation is to be applied with 10% salvage

value.
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2.6.7 Taxation

No taxation will be considered since the proposed refinery is a government project.

3. STUDY SCHEDUELE

The Draft Final Report of the present study shall be submitted as quickly as possible in
consideration of the urgent need of decision on the refinery project.

A number of the Experts shall visit Oman at the end of five weeks after the Draft Final
Report is mailed, and shall stay in Oman for one week for presentation of and discussion on
the Report.

Ten copies of the Final Report incorporating the results of the discussion shall be mailed
within one month after the Experts’ return to Japan.
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Annex 1 March 1979

SCOPE OF WORK

Feasibility Study Team
for the Oil Refinery Construction Plan

in the Suitanate of Oman
JICA

Purpose of the Study

The purpose of the Feasibility Study is to assist the Government of the Sultanate of Oman
in the preparation of a plan for the construction of an oil refinery which is expected to meet
primarily the future demand for various refined petroleum products in the country.

Work Procedure

The overall procedure of the Feasibility Study intended by the Study Team is illustrated
schematically in the attached chart, “WORK FLOW DIAGRAM”.

The major activities in the Study are indicated by the boxes in the chart. There are two
kind of boxes: double-edged and single-edged ones. The former represent the collection of data
and information, which are fo be undertaken mainly during the present Field Survey. The latter
works concern mostly analyses of the data collected and the planning of refinery facilities based
on the analyses mentioned above.

{1) Collection of Data and Information

The following is the description of major activities in accordance with the chart:
(a) Data on the Economy and Industry of the Country
—  Economic and industrial policies
—  Tax and financing systems
—  Forecast of the economy
—  Parameters and indicators concerning to the national economy
—  Labour force, etc.
(b) Data on Markets for Refined Petroleum Products
- Past and present consumption of each refined petroleum products
—  Demand forecasts for the refined petroleum products
—  Present status and future prospects for the petroleum consuming industries
—  Specifications of the petroleum products, etc.
(These data are to be concerned primarily to the domestic market, though data
on the neighbouring countries will be collected by the Team as well as by the

home officies mainly from literature)
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{¢) Data on the Crude Oil Produced in the Country

Names of crude oils and their places of production
Properties
Quantities available

Methods and conditions of supply, etc.

(d) Data on Refinery Location

Places regarded as candidates for the location of the refinery

Natural conditions

Infrastructures, etc.

(¢) Data on the Utility Suppiies

Natural gas
Electricity
Industrial water

Sea water, etc.

(D Data related to the Planning of the Construction Works

Overall natural and social circumferences

Ports

Land transportation

Utilities for the construction works

Labour

Laws and regulations

Locally available materials and equipment, etc.

Environmental control

(g) Data on the Existing Depots for Petroleum Products

Onwers and locations
Type, number and capacity of tanks
QOperations, etc,

(2) Analysis and Planning

Based on the above data and information, the following works are to be carried out in the

home offices:

(2.1} Market Analysis and Forecasting

(2.2)

Future demands for the each refined petroleum product as well as their expected specifi-

cations and competitive conditions are to be forecasted.

Planning of the Refinery

Such major features of the refinery as location, crude processing capacity, refining
scheme, requirements for the refining and utility plants, manning and organization, etc.

are to be examined and propased.
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(2.3)

(2.4)

(2.5)

As an alternative to the refinery, a plan will also be worked out for a reserve storage of
petroleum products for emergency.

Cost Estimation

Construction and operating costs of the refinery and the reserve storage are to be esti-
mated..

Financial and Economic Analysis

Commercial profitability of the refinery is to be calculated and developed into a form of
anticipated financial statements. Expected effects which the construction and operation
of the refinery will exert on the national economy of the country are also to be esti-
mated. Comparison will be made between the effects of the alternatives.

Overall Evaluation and Recommendations

On the basis of the above studies, overall evaluation will be made on the refinery con-
struction project. In addition, various problems which are likely to be encountered in the
course of implementation of the project will be pointed out and recommendations will

be made as to the necessary measures to be taken to cope with such problems.

{3) Reporting

The results of the study will be submitted as a Fianl Report in English language.

Prior to the completion of the Final Report, a Draft Final Report will be prepared and will
be subjected to the review of the Government.

Some of the experts of the Study Team will be sent to the country to make presentation
and discussion with the Government.

The Government is expected to give its comments, if any, on the Draft Final Report in
writing to the experts.

Necessary improvements are to be made on the Draft Final Report incorporating the

Govemment’s comment. And the Final Report will be submitted in printed and bound form.
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INTERNATIONAL COOFPERATION AGENCY (JICA)

JAPAN
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