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A meeting was held between the Visiting Japanese

~_ Delegation and the SWCC personnel to discuss the
o Japanese. Co- operation agreement in the field of

Desalination, on December 17, 18; 1978. - :

Japanese Delegatlon .

Mr. Fukue Nakashlma

Mr. Isao_Kubokawa

'Tnifeétdf effTechnical Cooperation Div.,:

Ministry of International Trade and Industry

Director of ‘International Research and

3,Development Cooperation Office,

|  ;Agency of Industrial Science and Technology,:
. Ministry of Internaional Trade and Industry

Mr. Biichi Himeno

_-Director of M1n1ng and Industrlal Plannlng

and, Survey Department,

.eJapan International Cooperatlon Agency

(with attendance of)_

Mr. Haruo Hanawa

Mr. Yasumichi Hirose

: Japehese'Representative.forrthe Secretariat

to the Saudi-Japanese Joint Committee

| Deputy Japanese Representative for the

Secretariat to the Saudi- Japanese Joint

. Committee

Mr, Kiyetaka Mukai
SHCC |
Eng. Alawi F. Al-Bar

Bng. Yousef H Naszef

Eng. Abdut Rahman Osman _

Eng. Habeeb Mohammed R

First Secretary of the Embassy of Japan,
Jiddah

~ Director Gemeral of Project Department

Director of Research and T1ain1ng Department

Computer Department

Research and Training Department
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The Japanese side pointed out that although about one year has
passed after submission of the Proposai, the stage of decision is not
known, they expressed desire that this project‘be-bxecuted,at_an early
date, and emphasized their serious concern’ about losing momentum for
promoting the project as well as missiong the chance to secure the
necessary fund for the project. '

Mr. Nasief expressed the view that it is the sincere desire of the
Saudi to work in cooperation with the Japanese and informed that work =~
is progressing on this subject and as soon as the results are available
decisions will be made on this project.

The Japanese side asked when this Teport on the requirements will
be ready to which Mr. Nasief replied that it will be ready by next
Saturﬁay and the finalization will be made as early as possible,

The Japanese side wanted to have some indication from the Saudi
side on their intentions to go ahead with the proposed project, to:
this the Saudi side replied that there are positive indications from
our side to go ahead with this proposal, but it will require some time
before decision is made. - : : '

H.E. Sheikh Abdul Aziz Ibrahim Al-Rashid stated that the Japanesé_
proposal is a very hopeful one and he will be able to give an indication
to the Japanese side in quite a near future, :

Mr. Nasief reminded them about the reuslts of the'piiot’plant'
which they agreed to send us during discussions held in Japan which have
not reached us. The documents will be forwarded through the Embassy of

Japan,

The Saudi enquired if it is possible to do the detail design of
the material research laboratoxry in Japan as this will speed up the
implementation. The Japanese replied that this should be discussed in'
the implementation of the proposal before finalizing the agreement.

The Japanese side wanted to know if there will be any indication
from the Saudi side before submission of the budget in February, 1979.
To this, the Saudi side replied that there will be no difficulty in
the allotment of the required funds from the Ministry of Pinance.

The Japanese side wanted to know if there are any proposals
similar to the one submitted by the Japanese, to this the Saudi side
replied that there are proposals but on different topics.

The Japanese side wanted to know if there was any time schedule
for the implementation of this proposal to which the Saudi side replied
that the implementation will depend on the recommendation of SWCC
and the decision of higher authorities.
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Another meeting was held between the Japanese delegation and
the SWCC personnel on December 18, 1978 in continuation of the
discussions which took place. on December 17, 1978.

The Japanese side raised three points at the beginning of
discussions which consisted of (1) they wanted to have some firm reply
‘on going ahead with the proposed project, (2) they would like to have
a final reply to their proposal before the end of Pebruary, 1979, (3)
they would like to. conclude the agreement before June 1979 in order to
avoid budgetary allocation problems.

The Saudi side stated that they will do their best to make a
final reply before the end of February, 1979, in view of the time
reference on the Japanese side. The Saudi side proposed to conclude
two types of agreement, namely one simple basic agreement and one
detailed technical agreement. The simple basic agreement should be
concluded as early as possible, and the detailed agreement should be
worked out by the Joint Technical Team and should include technical
details such as location, cost estimates, ete.

To this, the Japanese side agreed.

The Saudi side wanted to khow about the responsibility of
providing the power required for the facility.

The Japanese side replied that this depends on the location of
the facility i. e. if a site is chosen where power is available it will
be the responsibility of SWCC to provide the same otherwise if the
facility is to be located at a remote site the Japanese may provide
generators for power supply.

It was assured that decision will be made keeping in view of the
time rest rictions on the Japanese side.

The Japanese side asked the possibility of the project being not
materialized in the final analysis, and the Saudi side responded that
they have a stronginterest in Japanese project and technology, and
they do not anticipate any possibility of the project being not
reslized eventually. The Saudi side also referred to economic and
other non - technical factors in decision making process and also
to non - existance of substatial problems or difficulty in the
process of project implementation,-when a final decision is once mede.

The attendants then visited the Vice Governor's Office.
The Japanese side explained that they had already secured budget for
1978 and they would like to have some agreement or consensus to go
ahead on this project,
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Mr. Jamjoom replied that as soon as the study is complete, _
recommendations will be made and assured ‘the Japanese sidé that”
there is a sincere desire on our side to:go ahead with this project
but it w111 take some time befbre f1na1 decision is made.__

The Japanese side expressed ‘the des1re that this project be
started at an early dateo.

Mr. JamJoom replied de0151on will be made ‘some time early next‘ o
year, o

The Japanese ambassador and the:Japanese'team met H, B, 'Sheikh a
Abdul Aziz Ibrahim Al- Rashid Governor of SWCC on the 18th of '
December, 1978.

sign| o Si‘gnl

Eng. Yousef H. Nasief '__Mr Fukuo Nakashlma
Director of Research and 'Director of Techn1ca1 Cooperat1on ’
Training Department . ' Division,

Ministry of International Trade

for :
- Saline Water Conversion and Industry’
Corporation |  for

Japanese Delegation ..
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AGREEMENT
AMONG
THP SALINE WATER CONVERSION CORPORATION
AND
THE MINISTRY OF IMINANCE AND NATTIONAL ECONOMY
GOVERNMENT OF SAUDI ARABIA
AND
THE DEPARTMENT OF THE INTBERIOR
AND
THE DEPARTMENT OF THE TREASURY
UNITED STATES OF AMERICA
Y OR :
TECHNICAL COOPERRTION IN DESALINATION

Article I: SCOPE

This agreement between the Saline Water Conversion Corporation
and the Ministry 6f Finance and NationallEconomy of the Government
_of Saudi Arabla (herelnafter referred to as SWCCand MFNE respective-
ly), and the Department of the Interior and the Department of the
Treasury of the United States (hereinafter referred to ag USDI and
USDT respectlvely) defines two technical cooperation projects:
1} the establishment of a Desalination Research, Development, and
Training Canter in the Kingdbm'of Sauvdi Arabia; and 2) a Technology
Developmen£ Prbgraﬁ for optimumsize multi-stage flash (MSF) distil-
lation single-unit plahts. UshI will assiygn four.ﬁesalination '
specialists and one clerical assistant to work jointly with a SWCC as-
signed‘teém_{hereinafter'referted to as the USDI-SWCC Joint Team)
to provide, under the oversight administration of H.R.H., the
Governor of SUCC, pfoject direction and technical and administrative

sexvices. Three of the desalination specialists and a clerical

assistant will be stationed in_Jéddéh for thé duration of the projecé.
The fourth specialisﬁ will be stationed in Washington, D.C. to pro-
vide technical support and coordination of activities in the U.S.
Substantive SClentlflC, engineering and consulting activities here-
inafter outlined in this agreement, and those thal subseguently may
be’a&éed by mutual aqreemeht of the two Governments will be carvied

out by ¥.5. firms under contract to SWCC whenever it is possible.
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Article I1I: AUTHORIZATION

This agreement will be carried out under the auspices of the
United StateSnSaudi Arabian Joint Commission on Economic Coopexation
and in accordance with the provisions of the Pachnical Cooperation
Agreement between the 60vernments of-the United States and Saudi
Arabia signed onFebruary 13, 1975, which is hereby incorporated by

raference and becomes a part of this agreement,

Article IITI: PURPOSES AND OBJECTIVES

The economic conditions in the Kingdom of Saudi Arvabia are creat-
ing rapidly expanding watexr requirements. Because of the limited
availability of natural fresh watér, a large percentage of the future
water supplies of the Kingdom must be provided by desalting the waters
of the Red Sea or the Arablan Gulf. Because of the size and scope of
this water supply program, Saudi.ﬁrabia desires to conduct an exten»ive
research and development program £o aduanqe desalinatldn»technology

in Saudi Arabia in order Lo provide plants of lower capxtal investment,

reduced operating costs, and increased raliability. The desalting

plant construction program envisaged by SWCC also Qill reguire a

iarqe training program to provide skilled‘manpower for piant opera-

tion and maintenance. i

. The purpose of this agreement_is to assist.and cooperate with

SWCIC in the achievement of these chiectives:

1. To establish a Research, Development, and Training Center in
the Kingdom of Saudi Arabia (Project h), and

2. To initiate programs to develop the technology for single-unit
MgE distillation plants with capacities of up to 250,006 M3 (66

million gallons) of fresh water per day (Project B}.
Article IV: SERVICES T0 BE PROVIDED

1., SWCC will contract with U.5. firms to ﬁroﬁide technical, re-
search, engineering, and consulting services td SKCC as described

in Appendices 3 and B. These two appendices, "A Deslinatién
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Regearch, Development, and Training Center," and "A Technology

Development Program for up to 250,000 Ms/ﬂay MSE Distillation

siﬁglerunit plants," are incofporated as a part of this agree-
. ment, . _

2. ‘in pgrforming the different phases of development déscribed'in
Appendices A and B, SWCC has the right to make use of any of
the studies and results which were previously obtained from the
work carried out in the field of desalination by the USDI and
made available to the public by USDI.and any information availa-

ble to the publie,

3. Personnel will be assigned to this project by the USDI after

review and approval by the SWCC.
Acticle Vi CONPIDENTIALITY OF HE INFORMATION

- USDI will keep confidential any information or data provided
to them by SWCC or generated as a result of the activities of USDI

pursuant. to this agreement.
Article VI: PATENTS

1. All inventions and proprietary information which arise out of
any work performed under this agreement shall rémadin the‘ prop-
erty of SWCC; when such inventions:are patented and filed, all
shall remain the property of SWCC .

2. The United States of America shall receive a royalty-free, non-’
exclusive, irrevocable license in any invention made pursuant
to paragraph 1 of this Article VI, to practice.and have prac-
ticed on its behalf the invention, and with the right to

sublicense the invention in the United States.
Article VII: REPORTS AND COORDINATION

The assigned'SWCC~USﬁi Joint Team will érepare and transmit to
H.R.H., the Governoxr of SWCC,.USDI,and the Joint Commission Office
in Riyadh (JECOR) quarterly reports covering the overall status and
progress .of. the projects as:well as areas of concern and recommendations,
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overall coordination of thesoe two technical cooperatidh’projects
with other Saudi Arabian-United States Joint Commission on Economic
Coopcfatioh activities within the United States Gofernment and pro-
visions of certain administrative facilities and support for these
projects will be the responsibility of USDT. JECOR will serve as
the point of contact fof all procedural and policy-related communi-
. cations among SWCC, MFNE, USDI and USDT concerning these prdjeéts,
will facilitate activities under this égreemenﬁ, and will monitor

the implementation of the agreement in Saudi Arabia,
Article VIII: LOCAL SUPPORT

swee shall suppeort the technical cooperation projects by:

1. Designating.a senior technical SWee official responsible for
hnpiementing the terms of this agreement;

2. Jdentifying and providing appropriate SWCC personnel to work
with USDI personnel in forming the SWCC~USDI Joint Teams

3. pProviding all available data and other information which may be
needed by the SWCC-USDI Joint Team to fulfill its obligation
under this agreement;

4, Yroviding all such facilities and gupport as agreed in Secﬁion
7 of the Technical Cooperation Agreement signed on February 13,

1975,
hrticle 1X: FORCE MAJEURE

If any party to this agreement is rendered unable because of

force majeure to perform its responsibiliﬁies under this agreemené,
these respohsibilities shall be suspended during the period of con-
tinuance of such inability. The term, “"force majeure" incans écts

of God, acts of ‘the public enemy, war, civil disturbances,; and other
similar events not caused by nor within the control of the parties.

7 buring the peried of suspension of performance caused by force
majeure, USDI may continue to pay normal costs of maintaining USDI
Jbint Teai personnel.in Saudi Avabia from funds advanced torﬁhe'

United States by the SWCC. In the event of suspension Of a party's
61~



duties because of force mijeure, the partles shall consult and

endeavor jdihtly to resolve any attendant difficulties.
. Article X: FESTIMATED COSTS

The total cost of services provided by the USDI iﬁ Phase 1 of
both-Projects.A gnd B as ouﬁlined in Appendices A and B is estimated
to be $1,244,920. -

Other costs to be incurred by the SWCC during Phase 1 of both
projects by way-of direct ppntrgcts for piivate.industry consulting
services, ﬁechnibal agsistance, and conceptual design Qervices;are
estimated to be $960,000.

Order of magnitude estimates of costs for succeeding phases of
both projects are provided in Appendices A and B.. These estimates
will be refined in subseguent budget submissions that will accompany
Joiﬁt Teaﬁ proposals and recowmtendations to augmént this agreement
£o fully'accbmplish the objectives of the agreement. The present
order of magnitude budget estimates for Project A is $30M and for

Project B is $49M, or a total of $79M.
Article XI: METHOD COF PAYMENT

__The Government of Saudi Arabia agrees to deposit in the dollar -
trust account in the United States Treasury, established by the -
Technical Cooperation Agreement, the sum of $2,204,920 to cover
the ostimated total costs for Phase 1 of Projects A and B referred
to inlhrticle X above aﬁd defined in Appendices A and B. Advances

for succeeding phases shall be made prior to the end of each phase.
Article XIX: EFFRECTIVE DATE

‘This agreement shall become effective after signéture by the
represéntatives of the parties and after the deposit by the SWCC
of the initial sum described in Article XI above, and shall remain
in effect until terminated in accordance with Arti&le XIXII bhelow,
or the termination of the Technical Cooperation Agrecment of February

13, 1975, whichever shall occur first.
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Article XIIX: AMENDMENT, EXTENSION OR TERMINATION

A. This agreement may be amended oxr extended by mutual agreement

Jin writing. .
B. This agreement may be texminated by any party notifying the

others £0 days in advance i writing.
Article XIV: .RESOLUTION COF DIFFICULTIES

SWCC, MFNE, USDI and USDT shall consult, upon reguest of any

party, regarding any matter relating to the terms of'this agree-

ment and shall endeavor jointly in a spirit of coéperatioﬁ and

mutual trust to resolve any difficulties or misundersténdihg that

may arise.

pated this 3rd day of May 1977:

For the Govermment of the For the Department of
Kingdom of Saudi Arabia. The Treasury
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and
‘Training Ceﬁter
in
THE KINGDOM OF SAUDI ARABIA

(Project A)
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T, Introduction

ohe SHCC has the responsibility for providing potable water to all
parts of the Kingdom of Saudi Arabia* in the support of agriculture,
industry, and national asplrations, Economic conditions in the
Kingdom are creating rapidly expanding water neceds requiring continued
progress in the development of scientific skills to support the SWCC
in this responsibility. The Desalination Research, Development, and
rraining Center** will focus on the development of these skills "
through research and training programs. As the gkills develop,
desalting development will be advanced through {improvements to
existiug technology, solving of operational problems in existing
desalting plants, and the development of improved desalting process

technology.

Y. Desalination Research, Development, and. Training Center Objectives

A, To provide scientific, technical, and developmental services

' in all matters directly or indirectly related to water
desalination for the Kingdom by using known techniques or by
developing new techniques, primarily for the purposes of
improving the economics of water production through higher
performance levels, power conservation, improving industrial -
materials, simplifying and developing less expensive operating
and maintenance ,techniques in existing and future desaltiag
plants in the Kingdom, prolonging the lives of machinery, and
selecting the best techniques to be used in all areas based on

the indicated requirements,

B. To train Saudis of different qualifications and levels to be
capable of carrying out desalting projects for the Kingdom,
fncluding design, construction, operation and maintenance of -

desalting facilities.

IIL, §cope of Wbrk

The work of establishing the Center consists of £ourrmajor phases
of action described in general terms as follows:

A, Work Scheduled for Yumediate Implementation

Phase 1t The gatherfing of data, preparation'df study reports,
preparation of recommended programs, and prepavration of con-
ceptual ‘designs for the Desalination Center to be located in

the Kingdom of Saudl Arabla.

* May be hercinaftex referred to as "'the Kingdor",
%% May be hereinafter referred to as "the Centex",
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B. Work Scheduled for Succeeding Phases

Phase 23 Coordination of study reports and cohiceptual designs
with appropriate authorities, consultants, and other techniesl
experts for confirmation of criterisa and concepts. Preparation
of the final design for construction of the Center, Prepavation
and issuance of the bidding documents, solicitation of bids, and
award of the construction contracts. Preparation and solicita~
tion of proposals, and award of a contract for construction
supervision. ’

Phase 3: 'Construction of the Center and preparatfon for
operation, including the selection of an operating staff or’
contractor from the private sector.

Phase 4: Malntain staff expertise to implement and evaluate
the progress -of research, development and training programs.

IV. Technical Proposal for Tmplementation

The proposal presented herewith details the work to be performed -
under Phase 1 of the Scope of Work. It is presumed that Phases 2
and 3 will be carried out but may be altered depénding upon the
results of Phase 1. While the detailed implementation steps for
the succeeding phases cannot be prepared at present, order of
magnitude-type costs estimated and time schedules are hereinafter
ind{cated for these phases,

Phase 1 = Scope of Work for Immediate Implementation (18 months)

A,

. B,

c.

The USDI/SWCC Joint Team will prepare appropriate proposal
documents for issuancé to qualified firms having an interest

in assisting the SWCC as fts prime technical support contractor
in carrying out the {mplementation steps of Phase 1 of the '
Desalination Center Project, The teclnical support contractor
will provide the technical, drafting and clerical support. .
required to expedite production of the documentation required

for this phase,
The SWCC will 1ssue the Requests for Proposals and receive

the responses.

Upon receipt of the responses, the USDI/SHCC Joint Team may
find it necessaxry to engage, by consulting service contracts,
additional expextise to assist in .the evaluation of the
proposals and selection of the techuical support contractor,
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P, The SWCC and USPY may expand the Joint Team to include
. .xepresentatives of the technical support contractor. The

Joint Team will study the desalination programs of the
Xingdom and prepare a tentative plan of action to be
carried out which will establish the requirements fox
facilities to be contained within the Desalination Ceuter.
It 1s envisioned that the plan requirved to establish the
requirements will include, but iz not necessarily limited
to, items E through I below. : :

E. Visit appropriate Ssudi Arabian government officials,

" gelected university professors, scientific agencles, and
water research centers in the Kingdom, in other Axab
countries, the United States, or elsewhere. Discuss wvith
those professors, offieials, or groups the objectives of
this project and request their recommendations for programs,
facilities, curricula, or special comsiderations which
should be incorporated in the Desalination Center. During
these visite determine: : '

1. The objectives and policles of pcientific research
prograné and projects, the areas of application, future
plans end programs, the seientiffc, reglonal, and inter-
national agencies with which they operate in pxojects
and in exchanging sclentific data.

2. The potential for, and the possibility of, enhancing the
Desalination Center mission by cooperating with them
through the uvtillzation of existing facilities or
existing capability.

3. The opportunity for acquiring qualified and appropriate
expertise to support the work of the Center or to assist
{n planning and carrying out ite mission.

¥, Visit selected desalination plants in the Kingdom, in othex

Arab countries, and, if necessary, in other countries, to
discuss operating and process problems and to receive from
responsible officials in those plants, the problems and
potential problems they face, their methods for resolution
_of problens, and their recommendations for programs, research,
development, and training which should be incorporated into the
' Desalination Center. During the visits to plants in the
Kingdom, suxvey the work force for their Iinput as to arecas

" and extent of training required prior to belng employed in an
operating desalting plant and for continuing education and
training after employment.
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G, Visit selected desalting plant design laboratories and
research centers of International couwpanies with which
the SWCC conducts, ox may conduct, business, and receive
from appropriate officials within those companies theix
recommendations for research, developwent, and training
programs which should be incorporated into the Center.,

H, Conduct such other interviews, visits, studies, analyses,
and activities as may be mutually agreed to by the Joint
Team,

I, After.all work under ftems E through H has been completed,
the technical support contractor will: )

a. Assemble and evaluate all information and data col-
lected In carrying out {tems E through H and prepare
a comprehensive report for the Desalination Research,
Development, and Trafaning Center which will recommand
the full range of activities to be conducted by or in
the Center to fulfill the hereinbefore stated objectives.
Each activity will be the subject of a study which will
set forth the justification for the activity, the. space
.xequirements, the equipment and facilities required,
the curricula, the staffing requirements, and the
technical support facilities such as libraries and
analyti{cal laboratories, training aids, furniture,
and personal accommodations,

b. Prepare, 1f necessary, a comprehensive cvaluation of
proposed sites for the Desalination Centexr and a
Justification for ‘the site recommended.

€. Prepare a conceptual desiga for the Desalination Center

" which will accommodate the requirements set forth in
the separately conceptualized activity studies wentioned
above. The conceptual design will consist of single-
line drawings of plot plans, building elevations, floor
plans, and such other drawings as may be required to
display . -the concept Including, but not necessarily
Jimited to, an artist’s rendering of the total facility
‘as conceptualized, The drawings will be accompanied by
brief general specifications and a budget estimate for
final design, construction, furnishing, staffing and
annual operating cost.

d. - Prepare the detailed fmplementation steps for Phases
2 and 3, time schedules, and preliminary cost estimates
for performing those phases of the work.
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J. The Joint Team will monitor all work and yeview all
submittals by the Technical Support Contractor, The
Joint Team will subnit final recommendations £or
implementation of Phases 2 and 3 to H.R.H,, the Govemnox
of SWCC. Figure A shows o bar graph representation of

the project schadule through Phase 3.

Y. Cosnt Estimate

Phase 1: ?reliminary Estimate for the Work Being Tumediately
Implemented (18 months)

USDI Team for joint project management (total cost) $ 522p460f
Consulting Service Contracts § 120,000,
Technical Support Contract $ 400,000,

Total Phasa 1 $1,142,460,

Cost Proposal Notes:

1. The estimata for the work under Phase 1 is conaidered to be
preliminary and is subject to change &t any time during the
course of the work. ' '

2. The estimates are based on an USDI full time staffing level of
1-1/2 technical positions with clerical support as required in
Jeddah, Saudi Arabla, and 1/2 manyear technical support and
coordination ian Washington, D. C.

The following order of magnitude~type estimates are for the work
covered under succeeding phases of tha projects

Phase 2: Preparation of Study Repoxts and Final Design (15 wonths)

USDI Team for joint project management {total cost) . § 319,000,

Consulting Service Contracts $ 250,000,
Final Design Contract. . $2,000,000.
Constiruction Contract . $1.5,000,000,
Technical Support Contract $1,000,000.

Total Phase 2 $18,569,000.

Phase 3¢ Construction of Research and Development Center (2? months)

USDI Team for jolnt project management total cost) $1,215,250.
Consulting Sexvice Contracts . - § 50,000,
Management, Pperation and Maintenance (0&M) $2,000,000,
(By contract or by staffing — $2M per year)

Total, Phase 3 §3,265,250.
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VI,

Phage 4

UsSDY Team for joint project managenent (total cost)
Management, Operation and Haintenance {0&M)

Sumzarys

Fhase
Fhase
- Phase
Yhase

o Vo L

Reseaxrch, Developumen
(36 months)

Total Cost Analysis:.

USDI Team for the Joint Project Management

Total Phase 4

Project Totals

Consulting Service Contracts

Technical Support Contracts

Design Contract
Constyuction Contract
OLM Contract

Time Schedule

Time to Coumplete

Phase
Phase
Phase
Phasa

LR

Total estimated time from start

18 wonths
15 months
27 months
36 months

Project Totals

t and Training program Implementation

§2,025,000,
$5. 000,000,

$7,025,000.

§ 1,143,460,
$18,569,000,
$ 3,265,250,
§ 7,025,000,

$30,001,710.

4,181,710,
- 420,000,
1,400,000,
2,
5,

$
$
$
$
$15, 000,000,
$ 7,000,000, °

$30,001,710,

Cumulative Time

18 months
33 months_
60 months
96 montha

96 months ox 8 years.
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Appendix B
A Technology Development Progyam
250,000 1 /Day Mer Distillation
Single-Unit Plants
{Project B)
Introduction

In 1875, tbe_Government of Saudi Arabia outlined the plans of
the Saudi Avablan Saline Water Conversion Corporation (SWCC) for
construction of extremely large-scale desalting plants during a
second five-year program beginning around the year 1ssl.

The currgnt five~year program implicates the use of existing
technology and a basic unit size of 20,000 m3/day (5Smgd} as the
building block for larger scale desalting facilities.

| For the installations of the future, the SWCC reasohably en-
visagaes operating jointly four or more MSF distillation units of
the order 250,000 m3/day {66 million gallons) td provide the total
capacity required.

The Government of Saudi Arabia has requested the assistance of
the U.S. Government in a development program to provide desalting
téchnology for the Saudi Arabian Government's second five-year de-
salting plant prograﬁ.

The Office of Water Research and. Technology (OWRT), United

States Department of the Interior, has experience in conducting

desalting research and Gevelopment programs both on new process

technology and the scale up of existing technology for use in

- large size, dual-purpose power and water desalting plants.

Capital and energy costs, as well as the demand forpotable
water, have been inqxeasing rapidly over the past several years,
necessitating a reassessment of the optimum economical MSF unit
size. If, in fact, single-unit M3¥ caﬁacities up to 250,000 mg/day
can be economically justified, some component and process testing

will be necessary to minimize the number of technical unknowns
for such large, single-unit MSF'plants and provide necessary de-
gailed design data. Both technical and economic factors must be
thoroughly .evaluated before proccediny with the design of a

250,000 ms/day plant.
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Project Objectives
The objectives of the project are as followsy

A. Determination of the most advantageous MeF distillation plant
innovation, from both a technlcal and economical standpoint,
for large scale plants (of unit size up to 250,000;m3/day} to
be bullt in Saudi Arabia in the 1980's. )

B. Construction énd operation in Saudi Arabia of appropriate com~
ponent and process module test facilities, as necessary, to
minimize design unknowns for the MSF'uniﬁ gize.

Cc. Preparation of a complete design package and bidding documents
for the appropriate number of MSF units'(zsd,OOO'ﬁa/day) sult~

able for international'tender in the 1980%'s.

scope of work

In order to meet the objectives séarted, a five phase develop-
ment program is envisionedt
Phase l: Determination of optimum MSF Process innovation and unit
capacity. »
Phase 2: Design of required component and QSF Process test module.
Phase 3: Test Module constxruction,
Phase 4: Module testing,

Phase 5: Detailed plant desian and bidding specifications.

Technical Proposal for Implementation

Tt is estimated that this project, through completion of the
engineering design and preparation of bidding documents, willi take
a maximum o: 8 years, The complete development program reguired

can only be outlined in general terms at this time since the re-

. sults of the first phase will define the scope of component and

process testing required to obtain the necessary deéign informa-
tion. 7

This proposal, therefore, provides a complete scope of work for
Phase 1 with relatively firm estimates of the costs involved, Suc;
ceeaing bhases_ara outlined to describe the anticipated course of

action, including module construction and test operations, daﬁa

i analysis and the preparation.of the detailed plant design.
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order of magnitude-type cost estimates and a general work sched-

‘dule are also provided for Phases 2 through 5 of this agreement,

A SWCC»USDL Joint Team will provide the technical and admin-
istrafive managemént services required to implement Phase 1. It
is anticipated that the SWCC-USDI Joint Team will provide gimilar
services reqﬁired for Phases 2 through 5 in accordance with a

scope of work to be proposed for these phases,

Phase 1 - Scope of Work for Immediate Implementation (18 months)
During Phase 1 appropriate consulting, éngineerinq, construc~

tion and manufacturing firms will be employed to pfovide, on the

basis of a set of ground rules specifying the local conditions

in Saudi Arabia, a composite evaluation of the most advantageous

- MSF Process innbvations for application at a single-unit plant

eapacity of up to 250,000 m3/day. These studies will also, on

the same basis, recommend an economically optimﬁm unit size for
application in extremely laige desalting facilities. ‘

With the assistance of appropriate consulting service, the
.SWCC#USDI Joint Team will moniﬁor, manage and direct the work of
Phase 1, to: _

1. Assiﬁilate background data on selected MSF plant size, define
study parameters, and prepare documents for seolicitation of
proposals from qualified firms for preparation of coneceptual
design studies to include:

a. A coeparative evaluvation of MSF Process innovations over

a range.of large scale plant designs.

b. An evaluation of the optimum single unit MSF plant sizé.

c. A recommendation for the most-advantageous MSF Process

innovation at the 250,000 ma/day plant size.

d. A cénceptual design of the optimuam éingle unit-MSF plant.

a. A complete delineation of engineering unknowns Qf the

optimum.single unit MSF plant.
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f. A conceptual design of the component and process test
module which will be required to investigate the identi-
fied engineering unknowns for the optinum MSF plant.

g. A proposed éevelopment test program to resolve the engi-~

_ neering unknowns for ﬁhe optimum MSF plant.

Evaluate proposals in "1" above,.

Negotiate.conceptual design study contracts.

{In order to fully utilize existing expertise and expedlite

the program, a minimum of three parallel concépgual deaign

contracts are recémmended.) -

Monitor progress of conceptuai design contraéts and prepare

quarterly technical progress reports for H.R.H., the Governor

of SWCC,

Evaluate conceptual designs and contractors recommendations

for required component and process training.

Submit detailed recommendations to H.R.H., the Govexnor of

SWCC, for the %onduct of Phases 2 through 5 of the dévelopment

program. o

Phase 1 is estimated to take 18 months for completion, inelud-

ing solicitation of proposals and negotiation of contracts.

Qutline Scope of Work for Succeeding Phases

Phase 2 - (18 months)

1.

Contract for engineering design and preparation of bid docu-~-
ments for construction of component and/or process test module
based on selected éonceptual design for tﬁe optimum single-
unit MSF plant capacity.

Meonitor, manage, and direct éngineering design contract,
Prepare complete bid package for cdnstruction of the fuliscale
plant, |

Barring unforeseen operational problems, sufficient informas

tion should be available 18 months after the start of the test

program so that work on the complete plant design and construction
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specifications ¢an be started. Constructdon bid specifications
could then be complete approximately 12 months after the comple=
tion gf Phase 4, 'The total time for Phases 4 and 5 is therefore
36 monthg, _

Figure B shows a bar graph representation of the projéct sched~

wle through Phase 3.

Cost Proposal! Prelimiﬁary Estimate for Immediate Implementation

phase 1 - Determination of Optimum MSF Process Xnnovation and Unit
| capacity (18 months) '

‘pSDI Team for the joint project management (total cost) § 622,460

.Consulting Service Contracts '7 , $ 80,000

Conceptual Design Contracts (3) : $ 360,000

Total for Immediate Funding $1,062,460
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1, The estimates ave based on a BSDI full-time staffing level of

1--1/2 techoleal positions with clerical support as requized in

- Jeddah, Saudi Aradla and 1/2 nanyeax of technical support ond
: Loordination in Washington, D, C.

2. The estimate for the contract prices is considered to be
prelimivary and ds subject to change by mutual agreement
_between SHGC and USDY during the courss of the work.

Drdaf of Magnitude Estimates for Succeading Phases

~ Phasa 2 ~ Desipgn of Required Comoonent and HMSF Process Test Hodule'-

(19 ronths)

USDI Team for the joint project managewent {total cost).

- Consulting Sexvice Contract
Modula Design Contraect

Total fhasa 2

Phase q ;.Test Module Construction {23 wonths) -

USDI Tean for the joint project management {total cost)
Construction supervision & development of
test program '
Construction
O8M Contract/Mobilization and first year
.of testing ({ncludes utilities)

Total). Phasa 3

Phase & «~ Module Testing (24 wonths)

USDI. Tean. for the joint project'management (cutal cost)

- Consulting Service Countracts
0&H Contract and Data Evaluation (inciudes utilities)

Total Phasa 4

$ 413,667,
$ 50,000,
$1,000,000.

$1,463,667,

$ 1,120,583,
§ 1,200,000,

$10,000,000.
$ 3,000,000.

§15,320,583.

$1,400,000.
$ 56,000,
$3,050,000,

$4,500,000.

Phasa 5 = Decatled Plant Design and Bidding Specifications (18 months)

USDY ‘feam for the joint project management (total cost)
Consulting Service Contracts
Yepign Contract ’

Total Phase 5

Fotadl Cost =~ Anrlysis

USDI Tean for the Juint Projeat Managewent (total cost) |

Consulting Service Contracts
Peslgn Contracts

. Comstruction Cuntracts
- Ok Contracts

* Progran Totul

~-82-

'$ 625,000,

§ 200,000,
§26,000,000.

$26,825,000.

4,181,710,
$ 1,580,000,
27,360,000,
510, 000,000,

?

& 6,050,000,
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| mcnom OF SAUDI ARABIA
é’aalme Water Conbersion (Enrpumtmn

e eI i e e

5 17T YOO,
MINUTRS OF I!"E‘P'thGS WITHELN SUCE _

Cf A2 NS BBl 1':. 1*' ,\".;.'UUD
L8 BT WO i Ukt SaODVES]S Y¥¥N

Jupanbsa delegation teaﬁ proposed 4 itomss Infﬁrnation xchanga,

-bstahlisnment of ﬁaterial Resaarch Lanoratory, Conatruotion and

Oporation of 500m /ﬂay Material Tost Plant, Lxchaaga of Poxrsonasl
batwaeen both countrian, : '

SWee shawad strons intorest in eéoh 1ten of the Japanese proposal

' and pointed out the finaneial situation is important as well asg

5

the techalcal matter,

SHGC'pointad ont four techbnioal poinﬁs conoaraing 50033/ﬂay plant
’a) ‘st wishes to oparate tha plant for productton purposa nftor

5 year research tern,

~ b) .Ingrease of the economy rstio to 631 from 3:3

c) ?onnihility ot tha speoitioation ohanges fron 6 a;agenxong
tube iype- saetiﬁggg stage long tube typo uodule &nd 3 atoge cross
tude type.-

d) The proposal doesn't mention ktnd of materials which will be

used for dacarhonatar and deacrator.

Japanasa dalegation tean ropliea the SWCC1s comasnts aa follows:

&)} The Plant iz 8o designed as to conplete the test of matarial$
used tor Zuture MSP Plant inoluding the coucrete. Qur desire tes |
is to odbtain the sample cores from the wall,evaporator sholles
when ihé plant is aianantled. | {?' '

fwe, however, underbtoud aituation of SWCC and will look into this

watter.

b) Techniocally the connments will be {ntroduced to tho pxan't.

hhioh, of course, 13 acaoapanied wita finsncial change
Contd.. oh/

JEDDAH - SAUDI ARABIA TRl e | : m;

P. O, Box :

51630

4931 ' Cable Add P K TAHLIA » 5169
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KINGDOM OF SAUDI ARABIA
Saline %Eé’z“zter @mmmmn Corparation

Our Reofy Nou oo vago 2 DO e

¢} Wo avy much inteveotod in tho long tubo design becgusa
futvure huge planio will be dosigaod in long thds typo.

vo alrosady comploied tho dovolopment yosearch on the long tuba
8P 100,600 mﬁ/v Plant having concrato shollos and a¥d going

Lo initiate feasidility siudy on the comstruction of suoh plant
3n Okinawa ipland. ‘ '

Problam we have nov is aidopiation of such plant to tho conntrios
whore weathexr ¢onditions are sovexre, vuch as in Ngﬁ;East and
Afriea. ' B '

" d} We oonwidar thai in this siage o discussion, inportant matber
15 t0 docidde the ouﬁlins of Tundaasnial dosign of the 500&3/9 Plant.
We would like to avoid the detailed disousaion.

s 50CC woquired the Zigures of tolal cast of the rosaarch cooporation
q_ and o vost sharing betwsen two csuniries,

Japaneae'delegation tean replled that the figuroes are not
avallable offiolally in this monent and oxpress thoiy dssire ©o
obtain the agrsemeni ol ths buﬁgaz trow tho MHinistry of Finonos
o Japan, . :

Ono of thﬂ-dalqgation tean expianined il xweZZ® roungh
Zigures which axe now doing nozotiatoed Dotwesn MeL.T.Xs and tha
Hinistxy ot Finance of. Japan, -

' Japaneso ﬁelagatlon toam aupéonted ‘thai early Jonuary
wonld be the tiwe ot uiacloaura ol the ofiic4a1 inRoraation ﬂrba
Japhnoae Govarnaent,

wee showaa strong dosire to 1ocoive rough 2lzuaxros amd
thelyr Lreak-down, @8 early ny possiblo, concerning the yesearch
cooporation, All mombers of Jepansses delegution- toms regliou thnt
thoy will nake their beai. artorta on this natiev,
Cantdeas 3‘?’

JEDDAH - SAUDI ARABIA Telex ... " {51530
P, O. Box : 4931 Cable Add, 1 u'rmua» Tel } 51633
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KINGD. M OF SAUDI ARABIA
Suline Water Conversion Corporation

R Rt b S e Y

our Ref. No. Page 8 Date ..o,

5. Both sidos confirmed that the cooperabion is basically
betwasn Scudi Araedian andjoponoss Goverivaapta,

As a roouli of discussions end in light o2 the ocowments rand
by br. Ishizaka, it is clearly understood that thers g no
finaneial commitment on oither parties, Therse is an agros-
wment in prinoiple oa the tochnical werlis of tho Japansse
proposal. A Tinancial decision will have to wait for the
arrival of the promised getniled financial dosexiption hy
January, 1978, end then S5VCE will recomsider ths whole
situation of Saudi Japansss techalcal cooperation in the
field of desalination rossarch.

JAPAMESE EBL LGATION TFAJ'

By, Seiichi Ishilzaka Vﬁg vév 4ﬂ‘ ailogﬂ

Dirsctoy, National Chenical labora
Tor Imduatyy, Ageacy of Industrial Sulenoo :
. & Technology, Mindstyy of Iutersational Tradeo
& Iadusiry, _ z [
.Mr. Fukuo Nakashina, '%F
Divechox, Teuhnieal Cooparatlion
Givision, Hinistry of Iantarnational ;faﬁe & Industry

IN THE PRESENCE 0F:

Mr. Kiy@taka Mukai -
Seconil Secretary, Embaaa?fgk’dapan-

Contdseeli/
JEGDAH . SAUDI ARABIA Teles .. - T 351630
P, O. Box 1 493) Cable Add, 1 €TATILIA » : ol 3 51633
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Our Ref. No. . e

KINDOM OF SAUDL ARABIA
Suline Water Convergion Corporation

[N W S LS

Date ..o

bPage 4

SAUDL DELEGATION TEAM: \

A

My, Yousssei M, Nassif, Dirsetoxr 0f .- <t

My

Lr.

In

Rasearch & Fraining Dapt., SH?S&S\

Sasad Hagzazx, Adviser, b rn:
Zessarch Departueat, swee ¥
P eeeain 1€

Hvaza I, Auer, N < NP
Reseaveh & Training Dapd, ifﬁ“?* aqfl

the partial prosonreo ofi

Mr., AsA. Hassif, Acting Direotor of
. Wostern ?royincp, sxcc_

pr, Medhat Xassad, Woslera Province

pr. Hohanmed Abdsl Hadi, Weatera Provinea,

JEDDAH « SAUDI ARABIA o TEIR e

P. O. Box : 4931

Cible Add, : « TAHLIA »

-95.
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Tentative Proposal for Joint Research between

the Kingdom of Saudi Arabia and Japan'on Seawater Desalination

Qutline of'Joint Research

" On the basis of the seawater desalination technology,
characteriged by'a long tube-type multistage flash evapora-
tion method; which has been develéped unden the National
R & D Project in Japan, the joint research will be carried
out on the materials which are required for adaptation to
the natural conditions of the Kingdom of Saudi Arabia.

For the time being, ﬁhe joint research will be placed
under the time ‘schedule of a five-year program which may
start in April 1978. It will be carried out with primary
emphasis placed on cooperation in Phase I-exchange of in-

formation between Saudi Arabia and Japan on seawater

‘desalination technology—~and Phase II-research on the mate-

rials to be used in seawater desalinating systems-which

 were agreed upon earlier between the mission of the Agency

of Industrial Science and Technology, Japan, and the Saline
Water Conversion Corporation (SWCC), the Kingdom of Saudi
Avabia.

‘For this purpose, a joint technical meeting of high-

level researchers of both countries will be established

‘in order to exchange views on the technical aspects and

undeftake studies on preventions of corrosion and scale
deposition by the effective utilization of the 500 m3/day
Field Test Plant and the Material Research lLaboratory.
Cost sharing of both countries which would be re-
quired for'ithis joint research will be negociated on
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another. occasion. The following factors are conceivable

in respect to the cooperation.
(1) Exchange of Information

A joint technical meeting will be held between
saudi Arabia and Japan L6 exchange information about
the technology for seawater desalination,
Hromotdon of the project will also be discussed.
(2} Establishiment of:.Matexrials Reseparch Iaboratory
In oxder to promote this joint research in Saudi
Arabia, the Material Research Laboratory will be estab-
lished in SWCC and furnished with all necessary research
egquipment. As well as the Field Test Plant, as mention-
ed below, the establishment of this research laboratory
constitutes an essential element of the joint research.
S0 its early establishment is desirable.
{3) Establishment of Field Test Plant
Attached to the research laboratory, the Field
Test Plant capable of desalting 500 m3/day will be
established to make a study on the operations for. the
research of materials.
{4) Dispatch of Researchers from Japan
Regsearchers from the National Chemical Laboratory
for Industry, the Agency of Industrial Science and
Technology, the Ministry of XInternational Trade and
Industry, which has played the leading role in the
developent of seawater desalination technology in
Japan, and from related private firms will be dispatch-
ed to SWCC to engage in the joint research with their

Saudi Arabian counterparts.
~101-



In Japan, Incidentally, a committee for the promo-
tién df this project, comprised of experts in this field,
will be establi#hed in the Ministry of International
Trade and Industry. The cmmnitfee will examine concrete
methodé for the‘promoﬁion of the project and study var-
ous ﬁechhical problems which arise during: the course of

the pxoject,

Research Themes

Research on prevention of corrosion and scale deposi-
tion will be performed in an effective combination of the
. 500 m3/day Field Test Plant with the Material Research
Laboratory. The basic ldea of the research is as follows:
The plant will be operated continuously for a fixed period.
puring the operation, corrosion monitoring, chemical analy-
sis of sea water, brine, fresh water, etc., and testing of
the ball cleaning system will be carried out., After the
plént is shut down, metallic materials and‘concrete evapo-
rator shells will be inspected in detail. Further, the
personnel of the Material Research Laboratory will study
corrosion, scale prevention and standardization of chemical
analysis. If requested, the personnel may provide consulta-
tive services in solving problems of corrosion and scale depositioh
in the existing plants. In the future, the scope of this
research activity will be expanded to include pollution
problems of the sea around the plant site.

The following are explanations for each research item.
(1) Operation of the 500 m>/day Field Test Plant

The operation schedule ig divided into short and

long term operations, as well as a number of other
-102-



subdivisions. After eaéh operation, metallic.and
concrete materials will be inspected. Betwéen tﬁe
.short éﬁd long term operations, some tubes will bg
'replacéd for a detailed examination Qf corrosién.
Aftexr the 1§ng term operation, ﬁhe plant will beldiSW
mantled and investigated thoroughly. |
1) Short term operations
(i) operations at 100°C max. and 45°C min. temperatures
(1i) operations at 120°C max. and 45°C min. temperatures
2) Material inspection after the short term operations
(i) Metalldc materials
° observation of metallic corrosion and scale
deposition inside tubes
o analysis of corrosion products and scale
deposits
(ii} Concrete evaporator shells
o measurements of roughness and surface repiuilse
hardness with Schmidt concrete test hammer
o measurement of air leakage
3) Long term operations as a test of durability
- two operations at 120°C max. and 45°C min.
temperatures
4) Corrosion monitoring
Two instruments, the "Corxrator" (by linear
polarization method) and the “Corrosometer® (by
electric resistance method) will be used for corro-
sion monitoring. fThe testing materials are Al;Brass,

90/10 Cu-Ni and 70/30 Cu-Ni.
~103



. 5). Reliability of pH control system
-Preciseness and durability of the system and
its components will be tested during the plant
- operations.
6) Examination of ball cleaning system
Through the short and dong term operations,
experiments will be. performed to ob£ain the follow-
ing data: '
{i) overall heat transfer coefficients before and
after ball cleaning
(ii) determination of interval and continuation time
of cleaning
-(iii) heavy metal concentration in brine after cleaning
(iv) life of balls .
7} Dismantlingﬁof the plant énd detailed inspection of
materials |
The plant will be dismantled after the long term
operations. The metallic and concrete materials will
be inspected as thoroughly as possible. In addition
to inépections under Item 1), core samples from
concrete evaporator shells will be used for mechanical
strength meagsurement and chemical analysis.
{2) Research in Material Research Laboratory
1) Corrosion research
(i)’ Precise examination of metallic corrosion in the
"Feild Test Plant
Measurments of corrosion loss, increase in
roughness by corrosion, depth and number of
pits, . corrosion potentialbhand obgervation of
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microstructure of corroded area will be cohducted

from the metallic samples taken from the plant.

{ii) Laboratory research on corrosion

For the selction of metallic materials and

investigation of coxrrosion phenomena, the behav-

ior of various metals and alloys in a variety
of corrosive environments under palnt conditions
will be studied with electrochemical and metal-

lurgical egquipment.

2} Chemical research

Routine chemical analysis of sea water, brine

and product water is required to provide precise

operation conditions of the test plant. When corro-

sion or scale deposition takes place, concentration

of particular constituents should be known in order

to study the prevention method,

(1)

{ii)

(ii4d)

chemical analysis

Standardization of analytical procedures
and preparation of an instruction munual are
necessary for routine chemical analysis.
corrosive environment in brine

The values of pH, dissolved oxygen, free
c¢hlorine, sulfide ion and heavy metals are
indicators of the corrosive environment, and
are essential to an understanding of corrosion,
scale deposition tendency of brine

Laboratory experiments will be conducted to
study the scale deposition tendency under varioué

conditions. The data will provide only a rough
~105-



understanding of scale deposition, but it will
still be useful as a fundamental basis from which
to build,
(iv) chemical identification of corrosion products
and scale deposits
X~ray diffraction data and observation with a
microscope are required for identification of
solid compounds.
{3) Research on Corrosion and Scale Deposition in the Existing.
Plants |
Items (1) and (2} are concerned with the 500 m3/day
Field Test Planf. The Material Research Laboratory can
be utilized for the existing plants if reguested.
(4).Survey of Sea Water Pollution
If necessary, a survey on pollution of the sea
around the piant site will be performed in the future.
The survey will involve two items.
1} distribution of polluting materials in the sea
2) diffusion of discharged brine
Diffusion can be measured as three dimensional

distributions of temperature and salinity.

Orgahization for Research
To promote this joint research, it is very inportant to

organize researchers and staff of the Material Research

- Laboratory.

Japanese researchers, who have participated in the
National R & D Project on seawater desalination for many
years and are quite capable of research and development

in this field, will be dispatched to SWCC. However, the
-106-



assignment of researchers and staff of the Material Research
Laboratory is at least required for the SWCC 'side as indicat-
ed in the appended table. | |

In conjunction with the joint technical meeting, as
mentioned above,; the Japanese side will offer technical
information on the preVention-of corrosion andfsqale:deposi-
_tion and on the ball cleaniﬁg sysﬁem, all of which have been
developed by the,Agency‘of Industrial Science and Technology.
The Saudi Arabian side may offer technical-informatidn
obtained by SWCC. -

Furthermore, this meeting has the function to evaluate .
and analize results of resea;ch'activities,:énd'to'oriéﬁﬁ'
future joint research for the purpose of further enhancing

mutual understanding between Saudi Arabia and Japan.
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(Saudi Arabian side)

Material Research

- Laboratory attached.

to SWCC

oint Technical Meeting

{Japanese side)

‘Senior Chemistry __

Researchers (3) Researchers (4)

Senior Material

Researchers (4) Researchers (4)

Superintenden£ ~- Operating Crew (6)

of Test Plant ---

Operators {2) -~ Maintenance Criew (6)

Japanese Technical Adviser
and Specialist

Agency of Industrial Science and Technology
<~ Ministry of International Trade and Industry

(Note) Figures in ( ) indicate number of personnel.
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4.

Outline of Research Facilities
(1) Field Test Plant
See Appendix 1.
(2} List of Research Equipment
See Appendix 2. . .
(3) Building of Materials Research“Laberateny; f]ﬁﬁ
See Appendlx 3 L | e r~
It is to be noted however, that the 1deas in the
Appendlxes are- those whlch are worked out on the assump—
tion that the Materlal Research laboratory and the Field

Test Plant wdnl& benestablished at separate places; so

ﬂhat there wou]d be a’ need for some adjustment if they

are constructed at the same place.
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[~

. Tentative Schedule for Joint Research

" The following schedule is recommended for a five-year

yresearch period.

11978 Fy

1979 ¥Y

1980 FY

1981 FY

1982 FY

Dispatch of
Researcher

rield Test Plant
Designing
"Fabrication

Transportation

from Japan to

Saudi Arabia
Installation
Operation

Matexrial Research
Laboratoxry

Designing
ConstruCtion

Research
activities

Research Egquipment
- Procurement

Transpoxtation
from Japan
to Saudi-
Arabia,
Installation

£
N

A

v

SR

v

(Note) The fiscal year which is.used in this table refers

to Japan:

year.

~-110-
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PR OPOSAL SP}.C i ICATT ON.:»

F OR

S00M°/D_SBA WHIER_DIESATINAIION

'FIELD IBST PLANT:

(CONCREYE SHELL)

1. Design Condition
(1) Conditions of Location-
{2} Conditions Qf;Utiiiﬁy
(3) Conditigns-of Waste Water Discharged
(4) Conditions of Process - |
{5} Site Condition
2. Specification of Main Equipment
(1) rield Test Plant
(2) Boiler
(3) Site Office

{4) Boiler Office

Attached Dwgs _
1. P&I Diagram (8001P-181-100-OR)
2. Xlayout (8001P-332-100-OE)

3. Arrangement for Desali. Plant
{8001P-332-101-08%)

4. Site Office Building (8001P-620~101-OL)
5, Boiler ﬁou$e~(80019%620~102%0E}
6. Bird'sjEye View |
7. Boiler Plant Layout
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3, DESIGN CONDITION

(1) Conditioné of Location
A piece of land having nccessary and ample space
'bas;d upon fhc plot area of the plant proposed,
wherein only necessavy cquipment are gonsidercd
to be installed, shall be sccurable.
' {2) Conditions of Utility
1) . Scawater.fur feed:
Necessary quantity of clean seawater of
48,200 ppm (MAX.} in TDS shall be supplied with

the plant at not higher than 32.2°C.

2)- Power:

Power of 200 Volts, 3 Phase, 60 Hz, and
100 Volts, Sihgle Phase, 6(5 Ha

Neéessary amount of above power shall be
supplied within the battery limit of the plant.

3) Water:
Necessary amount of wqt;:r including fo;' pump
cooling service etc., shall be supplied within
the battery limit of the plant.

{3) Conditions of Waste Water i)ischargcd

Waste water will be discharged without any treatment.
-112-



(4) Conditions of Process -
_Start-up and stoppage of the plant shall be made
manually and automaéio‘: C.OI\":I'(.;I .(detect-e‘d bf il‘rlst.{‘u_
me;atat;onﬁ) simzlll Le :!'ppl‘icd ‘while the pl:'l;lt will be

kept running,

(5} Site Condition .
1)  Applicable code and standards
{1 AISC or arcl:itec£lx1’al institute of Japan
(2)  UBC . or architectural institute of Japan

{3} - ASTM & JIS (for. materials)

2) Soil conditions '
Bearing capacity : 18 ton/m? {long duration)
3) External force conditions

Horizontal ‘seismic coefficient : H = 0.1
43 Access road

-

J.oad capacity - 150 ton/m2 (short duration)
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2. SPECIFICATION OF MAIN EQUIPMENT

(1) FIELD TEST PLANT

1) GENERAL

(3}

(4}

(5)

(6)
(7

@

09)

10}
a1

(12)

Capacity

Type of plant

Material of shells
Scale prevention

method

Scale elimination

Performance ratio

Nuwmnber of stagc 5

Seawater

Steam (1) Heating

(2) Steam
ejector

Concentration ratio

Flow rate of recir-

culating brine

Recirculating brine

maximum temperature
-114-

Intake quantity,

500 m3 /day
Brine recirculating type long
tube design multi-stage flash
evaporator

Concr-ete

PH control by sulfuric acid
injection

Ball cleaning system

3.0
Heat recovery 6 stages
Heat rejection 2 stages

TDS 48200 ppm (MAX.)
Temperature(MAX,), 32.2°C
| 385 t/h
7 t/h (1.5 kp/em?G)

0.5 t/h {10 kg /cmZG)

1.24

174 t/h

120°C



2 )HEAT RECOVERY SECTION

{1} Dimensions
Length a | 21,700 mm
Width " | ’ 1,500 mm
He_iglfhxt‘ | _ 2,500 mm
Thickness {shelll} 250 mm

(Z)I Material
Shell o _Concret?
Tube bundle A
7 '_Tube _ ' ’ Aluminum brass gng

copper-nickel alloy (90/10 Cu~Ni)
: (l‘)mm___ diameter and Imm

thickness)
1‘ub§_,pla£¢ _ Copper-nickel alloy (90/19 Cu-~Ni)
. Watgr_bo:-_c Copper-nickel alloy’ (90/10 Cu-Ni)
Tube bundie B | |
Tube . Titaniu-m tube

(l9mm diameter and 0, 4mm.

thickness}-
Tube plate Titanium _pléte
Water box - Titanium plate

3) HEAT REJECTION SECTION
{1) Dimensions

Length 9. 9060 mm-
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Width 1, 500 mim
Height .2,.500 mm
Thickncss {shell) 250 mm
(2) Material .
Shelt . Concrete
. Tube : Titanium tube

A{lémm diameter and 0, 4mm

thi.ckness}
Tube plate Titanium plate
Water box o ‘l‘itaniuni plate -
4) B_Rnsjm HEATER
.( lj Din}gnsions,
‘ Lengtﬁ- 3,300 mm
Shell diameter 720 mm
{2) Materiaf
Shell Mild steel
Tube Aluminum brass and

copper-nickel alloy {70/30 Cu-Ni)

{I9mm diameter and lmm

thickness)
Tube plate Copper-nickel alloy (90/10 Cu-Ni)
Water box : Copper-nickel alloy (90/10 Cu-~Ni)
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@) BOILER
1 JSPECIFICATION

(l) Type

{(2) Evaporation Q'ty
{3} MAX, Pressure
{4) Operating Pr'g:'s sure

(5} Operating ’I‘én‘xperi\t;xre

Natural Circulation Package

Type (12 VPM)
Max. 10 t/h
15 kg /em2G
10 kg /em?G

183.2°C

(6) Boiler Efficiency {L..H. V. base) 86 - 88%

(M Draft System
(8} Burner System
)  Instrumentation System

(10) Fuel Consumptioh
{Light heavy oil)

‘2) DIMENSIONS

LY Length
@  Width
3} Depth

- 3) MATERIAL
1)  Shell
(2) Stream & Water Druom

{3) "Tube

{3) SITE OFFICE, BOILER HOUSE

-117~-

“Forced Draft

" Steam Atomizing Burner

Electric Positioning

890 kg/h

3,540 mm
3,495_mm .

4,827 mm

Mild steel (SS534)
(Brick Lining)

Carbon steel {SB16-SR)

Carbon steel (STI333-E)



ABPENDIX 2

LABORATORY EQUIPMENT LIST

Laboratory‘Equipment
Laboratory Equipment
Laboratofy Equipment

General'Equipment

Glassware and Others

for Corxrosion Test
for Mechanical Test

for Water and Chemical Analysis

Laboratory Furniture

- Machine and Tools

Process Analyzer
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1. LABORATORY EQUIPMENYT FOR CORROSION TEST

Y

11

1-2

1-3

i-10

1-3il1

1-12

1-13

Corrosometer (12 points MAGNA)
Pyohe '
Corxosometex
Programmer

Recoxder
Corrator (4 channels MAGNA)
. Probe

Controlling corrater
Electrometer

Taegter {(volt-~ochm meter)

Recorder

. Camera

Photographic enlargex
Metallurgical microscope

Roughness meter

Mounting press

Wet grinder and polisher

Spot weldex
Electropolishing and descaling
equipment

~119-
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{12}
(1)

{1)
(1)

(4

QUANTITY

set

2y

sgt

'set

set

get - -

set

set
set
sels
set

sel

RECORD
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ITEM NO. ~ DESCRIPTION QUARTITY RIBCORD

1-34 Dryer 1 set

118 Precision cuttex 1 set

1-16 " Plastic desiceator 4 sets
(260 x 310 x 460 H)

" (Fature Plan)

1-17 Potentiostat/galvanostat 1 set
1-18 Immexsion corxosion testing 10 sets
equipment
1-19 - Profile prejection 1 set
1-20 Electron probe migroanalyser 1l set
3-21 Hydrogen analyserx 1 set
1-22 Vacuum furnace 1 set
2., LABORATORY EQUIPMENT FOR MECHANICAL TEST (Future Plan)

TEEM NO. DESCRIPTION QUANTITY RECORDS
2-1 Tensile test machine 1 sct
2-2 Microvickers hardness tester: 1 set
2-3 Vickers hardness tester 1 set
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" 3., LABORATORY EQUIPHENT I'OR WATER AND CHIMICAIL ANALYSIS

ITFM NO.

3-1

3-2

3-3

3-4

3-6

DESCRIPTION

Atomic absorption and f£lame photometer

{1} Aalr comprossor

(2} Hollow cathode lamp

Fe, Cr, Ni, Ti, Na, Ca, K, Mg,
Co, V, Cu, Mo, Al, Mn,_Si

{3) Fuel gas with, regulator
Acethylene
NoO

{4) .Recorder

Spectrophotometer

(1) ZYaboratory type

(2) Portable type
X—-ray diffractometer
Electricdl conductivity meter

PH meter
(1} raboratory type

(2) Porfdblé type ' o
Auntomatic titrater

Residual chlorine meter.
Portable water analysis kit
Ion meter

(1) Electrode

NH3, €1, S, F, NOg

-121-

QUANTITY

1
1

1

set

cach

“set

set

set

scts

set

set

set

set

each



CITEM MO, DESCRIPTION CounNeITY

3~10 Emlssion spectrometex ‘ 1 set
3~11 vacuum evapététor . 2 sets
5 sets

3-12 Scale deposition testing equipment

(Future Plan)

3~13 Turbiditf méter : | 1 set
3-14 Portable type COD meter ' _ 1 set
3-15 TOC analyzér | 1 set
3-16 | 0il content determination app. . . -1 set
3-17 vapor liquid eguilibriom distilling app. 1 set
3-18 Hydrometer' | ' _ 1 set
3-19 ° CHN ahélééer' | 1 set

(1) Carxier gas with regulétor
He 1
02 ' 1
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e

4-9
4-10

4-11

4-18
4-19
4-20
4-2),
4-22
4-23
4-24

4-25

PPt

DESCRIPLLON

Aﬁélytical balance, max. 200 g

Chomical balance, direcﬁ regding, magfr;mkg_
Balance, max. 20 kg |

Water distilling app..

Drying oven for glassware, 40 x 40 x 40 cm
Drying oven for chemical, 35 x 230 x 20.9m.
Muffie furnace, max, 1,200°C, 15 x 15 = 20 em
Vacuum pump, 100 f/hy

Aixr compressor, tank capacity 16,£ '
Magneti¢ stirrer | |
Magnetie stirxer;'ﬁfth-hdt~plate'

Water Paﬁh{599“€r§1 type

Refrigerator

* Ice machine

Water circulating pump (Handy typg)_
Volt-ohm m?tﬁr:._ B
Stop watch

Hot plate

Air pump (Handy type)

Gas flow meter

Laboratory mill

Constan£ temperature bath
Calculator

Pigital thermometer

Pressure regulabor
(1} Ny
(2} H,
-123-
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5.‘ GLASSWARE AND OTHERS

LPEM. NO.

51

DESCRIPTION

Beakers

(1} BRBeaker, hard'qlass, standaxd type

(2)

Capacity

L]
"
AL
it
[}

1,

2,

50
100
200
300
500
000

000

ml
ml
ml
wml
ml

mi

ml,

Beaker, hard glass, tall

500

ml

type

Beaker, hard glass, conical type

Beakex, silicate glass
500 m) -

300

ml

Beaker, stainless steél with handle

2,000 m

Beaker, polyethylene with handle

Capacity
(3}

Capacity
(4)

Capacity
(5)

Capacity
(6)

Capacity

11}

Flasks

500

1

2,000 ml

{1) Flask, erlenmeyer, unstoppered
25 ml

Capaclity

50

1006

300
500

ml
mlL
ml
ml

1,000 ml
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QUANTITY

24
24
24
24
12
12
12

12

12

12
12
24
48
24
12



ITEM NO, DESCRIPTION I QUANTITY -

{?) Flask with interchangeable stopper
Capacity 50 ql 12
" 100 ml - . S 1.2
T ©
W 500 ml 12
{3) Flask, iodine:
Capacity 300 mll' K : 3
{4} Flask, voiﬁmggyic
Ccapaeity. .- 10 ml T 12
“ 2% m L : ' 12
S | : VSdAﬁi_’_'”” ‘ N 1
“oo 100 m . o 12
woo 500 W1 . 12
“ . 1,0000w) . | 12
(5) Flask, voluMetric,.ambér’"“
.Cépaciﬁy RS 1) m1_7:”‘
R SN
KE . 50wl .
" o250 md
o - 500 ml
" 1,000 ml

=200 2 S « LR = L < N AR o)

53 Pipetlc
{1) Pipette, volumetric

Capabity 0.
woo ml ' 12
ml ' 12

ml.’ 24

U =EG;
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CITEM NG, . DESCRIPTION . QUANTITY

Capacity .10 m ‘ 24
" .20 ml. 12
"o - 25 ml 12

L 50 m ' 12
(2} Pipette, gréduated

" Capacity 1

ml 12
1] 2 ml 12
7 1] . ml 12
o 10 ml ' 12
- 25 ml ' 12
'(3) Pipette, safety automatic
' gubdivision 0.05 ml, Capacity Sml 3
o 10!\11 3
5-4 Burettes
{1) Burette, plain; teflon plug
_Subdivision 0,05 ml, Capacity 5ml 6
" 0,05 ml, " 10 ml 6
" ¢.l ml, " 25 ml 3
- 0.1 ml, " 50 mi 3
(2) Burette, blue line, teflon plug
gubdivision 0.1 ml, Capacity 50 ml 3
(3} Burette, ambexr, teflon plug
Subdivision 0.1 ml, Capacity 50 ml 3
(4). Burette, micro, plain, teflon plug with
stand’ ' '
Capacity 1 ml 3
' ] 2 ml 3
" 5 ml 2
" 10 ml 2

{5) Burette, auvtomatic, plain, teflen plug .
with bulb and reservoir .
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DESCRIPTION

Subdivision 0.1 ml, Capacity }0 ml
w001 ml, " 25 ml
) 0.1 ml, i 50 ml

{6) Burette; ahtthtic, awber; teflon plug

with bulb and reservoir
Subdivision 0.1 ml, Capacity 25 nml
" 0.1 mi, - " .50 ml

Bottles

{1) Bottle, plastic with screw cap

(2)

(3

(4}

(5}

(6}

Capacity 250 ml
" 500 ml
" 1,000 mi

Bottle, reagent, narrow mouth with

.stopper
" Capacity. 250 ml
! . 500 ml
"o 1,000 ml

Bottle, reagent, ambér, narrow mouth
with stopper
. Capacity 250 ml
A 500 ml
" l,OOO_ml'

Bottle, reagent, wide wouth with stopper.

Capacity 100 ~ 120 wl

Bottle, reagent, amber, wide wouth with
stoppey '
Capacity 100 - 120 ml
" 250 ml
" . 500 m1

Bottle, dropping with pipette and test
Capaci.ty 100 ~ 120 wml
-127-
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24
24
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12

12
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- XYTEM NO.

(n .

(8)

(9)

{10)

(11)

-12)

DESCRIPTION

Bottle, dropping, ambex with pipette
and test
Cépacity 100 -~ 120 ml
Bottle, filtering, buchner type
Capacity 250 ml
" 500 ml
" 1,060 ml

Bottle, washing, polyethylene
- Capacity 500 ml

Bottle, polyeéhyléne with stopcock
Capacity 10 ml

Bottle, gas washing
{a) Dressel type Capacity 250 ml
(b) ¥Fritted disc type " 250 ml

Bottle, weighing

40 mm (high) x 20 mm (diameter)
60 mm (high) x 30 mrn (diameter)

5-5 ' Cylingers

(1) Cylindexr, glass, graduated with stopper

(2) Cylinder, glass, graduated, unstoppered

Capacity 25 ml
" 50 ml
" 100 ml
o 250 wl
v 500 ml
v 1,000 m)
" 2,000 ml

Capacity 5 ml
" 10 ml
" 10 ml (cone type)
" 100 ml
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QUANPITY

12

12
12

24

12
12

12
12

24
24
24
24
24
24

12
12
12
12



ITEM NO, _];)'I':._NCRIPTION
capacity . 250 ml
B 500 Wl
£ 1,000 ).
W h 0000
5~7 Condensers
(1) Condenser, 1ieb1g tyyt
' 'Langth 300"« 350 mm
{2) Condenser, dlmroth type'
' 'Length 300 = 350 mn' '
(3) 1Condenspr, graham type ' \
‘Length 300"~ 350 o
5-8 ° Crucibles ana’bishés"
{1) Cru01ble, porcelaln w1th cover (B- type)
: CapacLLy ' 30 ml o
(2) _Crucible, porcelain, gooch type
40 mm diameter with 24 . inlet board
Capacity _ 35 m1
(3) sth, evaporating
Diameter 85 mm, Capacity 100 ml
120 mm, " 260 mi
{4) Crucible, platinum
. Capacity 120~ 150 ml
5~9 Funnels
(1} = Funnel; éepafatqryfwith;teflcn plug

Capacity - '100.ml
0 250 m).
" 500 ml
n 1,000 ml
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12
12

12

12

12
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12
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ITEM NO.

5210

5-11

DESCRIPTION

{2} Punnel, . filtering
ID at top 75 mm
" 1060 wm
" 200 om,

{(3) Funnel, buchner type, porcelain

1D at top 100 ~ 120 nwm

75 nm_(Long.stgm)

. (4}  Funnel, buchnex type, fritted glasg disc

ID at top 60 - 70 mm -

-~ {8) Funnel with fritted disc

JIS No. 1, Capacity
JIS No..2; - L

Jis ﬁo. 3, "
JIS No, 4; - *o

Stem for above

Disiccators with Perforated Poxcelain Plate

30 wml
30 ml

30 ml
© 30 ml

" {1) Desiccator, scheibler type with

pexforated porcelain plate

piameter, inside 150 mm
' " " 300 mm

{2) Desiccator, vacuum type with covexr and

stppcock

Diameter, inside 300 mum

-{3) Desiccator, scheibler type, amber

Diameter, inside 150 mm

rest Tubes

Haxd glass 200 (L) x 21 (D} mm
® 150 (L) x 12 (D} mm
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ITEM_NO,

5-12%

5-13

5-14

5-15

DESCRIPIION

A A 2 e S

Piawecter 75 mm

1;500 m 1ength, 6 ~ 7 mon OD, glass rod

o 120 wn
Glass Tubing
{1}
{2) 1,500 mm length,
hard glass
(3) 1,500 i length,
harxd glass
{4) 1,500 mm length,
hard glass
(5} 1,500 wm length,
hard glass
{6) - 1,500 mm length,
hard ylass
{7y 1,500 wm length,
hard glass
(8) 1,500 rm length,
hard glass
{9) 1,500 mm length,
hard glass
(10} 1,500 mm length,

Glass Stopcocks, Interchangeable plug for Liguid

haxrd glass

1 1o iD caﬁiilary,
2wm D6 - 7 rm OD,

dmm ID medium wall,

Bwm ID medium wall,

Bmm ID medium wall,

12 mm ID medium wall,

16 mm ID medium wall,

_19 nun ID‘medium.wall,

26 wm ID medium wall,

(1}

Straight type, Axrms 5 — 6 mm OD

{2) Stféight'tybe, Axws 7 ~ 8 wa OD

{3) Three way type, Avms 7 - 8 mm OD

Tubes, Connecting, T~shéped, Glass

hems T - 8 ﬁm oD
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ITEM NO. DESCRIPTION ' QUANTLYY

B-16 fubes, Comecting, Y¥-shaped, Glass

"Brms 7 ~ 8 wm OD 12
5-17 Eﬁiter Punp (Aspirator)

Length 300 - 350 mm 12
5-18 Glass stopcock for Gas

(1} - Stopcock, high vacuum, oblique bore

Arms 7 -~ 8 mm OD 6
" 30 - 12 mm OD '
" 13 = 15 rar OD 6

(2} Stopcock, high vacuum, three way bore

Arms 7 - B mm OD 3
" 10 - 12 mm OD 3
5-19 Drying Tubes, U-shape with Side Axms and Stoppers
" lfeight of tube, 100 - 150 mm 6
5~-20 Stopper, Cork
Size No. Top Diameter wm/Bottom Diameter mm
1 15/12 100
2 16,5/13.5 , 100
3 18/15 100
4 19.5/16.5 100
6 1 22.5/19.5 100
8 25.5/22.5 50
10 30/21 50
12 ' 36/33 50
14 . 42/39 50
16 . : 48/45 50
18 S .. 54/51 50
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ITEM NO.

521

5-22

5-23

DESCRIPTION |

Stopper, Rubbexr

Size No.

03 1/ 9
01 14/10
0 - 15/12
1 16/12
2 18/14
3 19/15
4 20/16
5 22/19
6 23/20
7 25/21
'8 28723
) 30/25
10 32/28'
12 37/32
14 41/37°
16, 46/40
18 52/46
20 58/51
25 74763
30 - 90/84

Stoppex, Silicone

Size Ho.

Top Diameter mm/Bottom Diameter mm

Top Diametey mn/Bottom Diameter mm

Tubings

(1)

Tubings, rubber, red

3mm (ID) X 4.6 mm (OD)

Bem (ID) ® 7 mn (OD)
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19/15
28/23

QuasTITY

20
20
20
20
20
50
20
20
20
20
20
20
20
10
10
10
10
10
10
10

20
10

0 m
20w



TUEM_NO. DESCRIPTION © quanpITy

8 mn (ID) % 11.6 ma {OD) - 50
12 wm (ID) % 17.0 mm {(OD) _ 50 m

(2} Tubing, rubber for gas burner
8 mn (ID) % 12 mm {OD) . 30 m

(3} Tubing, rubber for vacuum

4.5 mm (IP) % 15 mm (OD) - - 10 m
6 mm {ID) x 21 mm (OD) _ 0 m
9 mm {(ID) x 24 mm (OD) ‘ ' ' 10 m

{4} Tubing, rubbex for high’pressuré
B8 mm {ID) x 18 mm {(OD) ' : 10 m

{5) Tubing, synthetic xrubber

S mm {ID) x 7 mm (OD) : 10m
7 mm {ID) x 10 mm (OD} - 30 m
10 mm (ID) x 14.5 mm {OD) 10 m

'{6) Tubing, silicone

6 mm (IB} x 8 mm fOD) 10m
8 ma (ID) x 11 mm (OD} : 10 m
12 mm (ID} % 16 mm (O} 10 m

(7} "Tubing, polyvinyl chloride

3mm (ID) x 5 mm (OD) ' | 10 m
6 mm (ID) x 8 mm {OD) ‘ 50 m
8 Tam {Ib) ¥ 11 wm {OD) . ‘ 30 m
10 mm (IND} x 13 mm (OD) . _ 30 na
15 mm {ID) x 19 mm (OD) 20 m
18 mm {ID) x 22 mm {OD) 10 m
95 mm (ID) x 29 mm {OD) ' 10 m
5-24 Bucket, polyethyléne
Capacity 10 ¢ ' _ , 12
5~25 Siphdne,‘polyeﬁhylené,'middle"type ‘ 6
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ITEM NO. DESCRIPTION L, QuANTTYY

5~26 Thermometexr, Ceneral Use
femperature range 0 - 100°¢ 12
s» D~ 250°C R o &
y 0 ~ 360°C | |
5-27 Transforﬁer, ﬁariable, total:capaCiiy 1 KW .3
5-28 Boxing Apparatus
{1} Boxer, fox cork, set ' o ' 3
{2) Borer, for rubber, -set . 3
(3) Cork borer sharpener - .1 ¢ : 2
5~29 Cork press, rotary: . Sl . T 1
530 Tripod, iron 20 - 22 o high, 10 - 12 cm OD 12
5~31 Triangle, with clay pipe_spem_. . 24
5-32 Asbestos wire gauge, 18 cm % 18 cm square 100
5-33 Asbestos
(1} Asbestos, bhand, 3 cm width, high guality 60 m
(AnR) '
{2) Asbestos, band, 5 e¢m width, high quality 60 m
(aAN) o . .
(3) Asbestos, yarn, 3 mm, high quality (AAD) 50 m
5-34 Pinch cock, middle type . 24
5-35 Scraw Cocks
(1) Screw cock, laxge type f( 5 om) ‘ _ 24
(2) Screw cock, middle type ( 3 cm) 24
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YTEM NO, DESCRIPTION | ~ QUANTIRY

5-36 Mza_s_s_
(1) Mortax and pestle, porcelain, 150 mm OD 3
(2) HMortar and pestle, agate, 150 mm OD 2
5-37 Tongs
(1) Tong, crucible, 150 ~ 180 v long | G
{2) 'Tong, crucible, 220 - 250 mm long 2
(3} Tong, crucible, 500 - 600 mm long 2
RT) Tong, breaker, safety, 300 it long 2

{5) Tong, ecrucible with platinum shoeg, 2
- 200 ~ 250 ram long

5-38 Forceps
{1) Yrorcep, genevral use, 120 mm long 12
(2}"Forcep, genéral use, 180 mm long 12
{3): Foxcep, general use, 300 mm long 6
{4} Forcep, telfon coating, 180 mm long 3
5-39 Spoons
(1) Spoon, general use, 150 mm long ' 12
(2) Spoon, general use, 180 mm long 12
(3) Spoon, with spatula, 1530 mm long 6
{4} Spoon, with spatula, 180 mm long 6
5-40 - Spatula, stainless steal, 150 mm. long _ 6
5-41 Clamps
{1) Clamp, versatile, small size 12
1(2) Clamp, versatile, medlum size 12
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ITEM NO. DESCRIPTION QUANTITY

{3) Clanp, versatile, large size 24
(4) cClamp holder, regular type 49
5~-42 Supports
(1) Support stand, tripod base, 50 cm high ' 6
{2) Support stand, tripod hase, 90 cm high 6
{3) Support, funnel for two funnel 2
{4) Support, buret with holder and porcelain _ 6
basea
(5) . Support, test tube . - 2
(6) Supporxt, pipet _ 3
543 Rings
{1} Ring support, cast iron with clamp, ' 6

small size

(2) Ring support, cast iron with clamp, B ¥
mediwm size

{3} Ring suppoxt, cast iren with clanp; 6
large size

5~44 Gas Burnexs

(1} Gas burnerx, standard type ' 12

(2) Gas.burner, Meker type | : 3
5-45 Blower, rubber {(Spray) 12
5-46 pipette filler, rubber - _ 6
5-47 Papers

(1) Paper, filtering, qualitative No. 1 , 600

-12.5 em {diametex)
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XTEM NO._

5-49

5-51

5-52

(2}
{3}
(4)

(5)

© -
12,5 cn (diameter)

n
(8)

RtS

DESCRIDTTON

Paper, filtering, qualitativé Ne. 1
18.5 com (diameter)

Paper, filtering, ¢ualitative No. 2
12.5 e {diamecter)

Papex, filtering, quantitative No. 5A
12.5 cia {diamcter)

Paper, filtexing, quantitativé No. 5B
12.5 om (diawmetex)

Paper, filtering, quantitative No. 5C

Paper, filtexing, oil, 800 x 300 wm squarc
Papex, paraffin, pack of 500 sheets

paper, for pH test, pH range ¢.4 - 13.6

- Emery Paper. |

{1) PFine

(2} Medium

{3) Coarse

Brushes

(1) Bxush, for test tube

{2) Brush, fo; burette .

{3) Brush, for flask,umiddle type
14) Brush; for flask, large type
(5} Brush, for pipettg

(6) Brush, for beakex

vessel, evacuated with case capacily 1{/

Platinium dish

O measuring hottle
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© QUANTITY,

&00

600

600

600

600

200
6 packs .

6 sets

24 sheets
24 sheets

24 sheets

12
12
12
12

12

10



6.

LABORATORY FURNITURE

ITEM NO,

6--10
6-11

6~12

5.

6-13

6~14

6-16
6~-17
G-18

€-19

6~20

6-21

6-23
6--24

6-25

DESCRIPTION

Centexr table with 2 sink, length 4 m

Centexr table with 1 sink, length 4 m

Work

Hork

Side

Side

Side

Side
Side
S5ide

Side

table
table
bench
ben éh
bench
bench
bench
pench

bench

for micro-polishing room; 3 x 1.2 m
for machine shop, 3 x 1 m.
'Gith.ﬁtility bos, léngthj3'm

with utility box, length 2.4 m
with utility box, length 1.8 m
with utility box, 1éng£h 1.5 1
without utility box, length 3 m
without utility Bbx, ieﬁgth 2.4 m

without utility box, length 1.8 m

Corner bench with utility box

Special side bench for dark room

Balance table, length 0.9 wm

Fune hood, length 1.8 m

Cabinet, length 1.5 m

Cabinet, length 1.2 m

Shelf, length 1.5 m

shelf, for |
(Total length approx. 25 m)

stock room

Desk with chair

Special labo. chair

Sink, length 1l m -

Special blind for EPMA and microscopic anal. room

Black curtain

‘faol box and tool cabinet for machine shop
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" 30

set

scls
sels
sgts
sets
scts
sel

Set.
sets
set

set

sets
sets
sets

sets

_setls

sets

sets

set

set



7. MACHINE AND TOOLS

ITBH NO.

1-8
7-9

7-10

7-17
7-18
7-19
720
7-21
7-22
7-23

724

Precision lathe
Bench drilling machine

Electric bench grinder

~ Cutter -

.Electric drill

Hand lever shear

Hack sawing machine

Universal swivelling bench vice

Cast anvil

Hack saow frame

File each size

Caliper

Steel tape measuring
Steel rule

Vernier caliper
Micrometer (All kinds)
Adjustable tap wrench
Electrxic soldering iron
Spamer (Bach silze)
Adjustable angle wrench
Water pump pliex

Side cutting pliex
Radio plier

Diagonal cutting nipper
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1

1

set
set
set
set
seks
set
set
set
set

set

set
set
set
set
set
sct
set
set
set
set
sel
set

setl
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ITEM NO. DESCRIPELION OQUANTITY . RECORNS

_?~25' _Figuro and lettex pUHch 1 set
726 Wire stripper - ' 1 set
7~27 lﬂammer o ‘ o ‘ 1 set
728 ‘Plastic hamwer 1} set
729 . Pinners scissors _ ) "1 set
7-30 0il guns ' : o o "1 set
7~-31 Screw drivers (A1l kinds) 1 set
7--32 Box spannex R S 1 set
7-33 Gas cutter ' ' l set

(Foture Plan)

7-34 Shaper | o 1 set
735 Box type furnace 1 set
7-36 Arc.welding machine . _:' _ _' 1 §et
737 . TIG welding wachine R 1 set

PROCESS ANALYZER

.

ATEM NO. DESCRIPTION ' Lo, QuUANGTTY
8- " DO meter ‘ _ o 1 sct
82 COy metexr {Infra-red) 1 set
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PLAN OF MATERIAL RESEARCH LABORATORY

General

Buil&ings

" Building facilities

Bulldlng Facility Lqu1pment List

Attached Dwgs

l‘

‘ ‘.2Q

Material Research Laboratory
Floor Plan _

Material Research Laboratory
Elevations, sections Fin. Schedules

Loop Test Shop

Plan, Elevations, Sections Fin. Schedules
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1. GENERAT,

Function of each part of the laboratory is briefly explained

below.

(1)

(2}

(3)

(4)

(5)

Entrance (No. 1)

Double-dooxr will be installed for the purpose of air
conditioning and of preventing entrxy of sand.

Lobby (No. 2)

The lobby will be spacious enough to give a splendid
impression and to.allow-installation'of a set of lounge
furniture for talking with guests for a short time.

Reception rooms {(Nos. 3, 4)

The reception room will have a space capable of
accomnodating approximately 7 -~ 8 guests per room.

Director's room {No. 5) and Secretary room (No. 12}

The secretary room will be provided in front of the
directox room for enabling the secretary to satis-
factorily conduct his (her) work.

Conference room (No. 6)

The conference room will have a space sufficient to
hold a conference attended by 15 ~ 16 persons and

to accommodate, if fully utilized, all of the expected
number of laboratory personnel amounting to 30, ‘
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(6)

(7}

(8)

(9)

{10)

{11)

office rooms (Nos, 8 ~ 1L1)

While being arranged as engineer's rooms, Lhe office
roomns can_be used for a variety of purposes.

Office room No. 8 can be used as an office for Lhe
laboratory administration and clerical work.
Accordingly, the information countexr will be provided
with ‘a door to office room No. 8.

Corridor {No. 7)

The corridor will be 3 m in width and will give a wide
impression. This width or so is necessary for enabling

escape in the event of emergencies.

Lockexr room {No, 13)

The locker room will be provided with lockers for

laboratory'technicians.

Library (No. 14}

Although being somewhat small in floor area, the library
will be capable of considerably laxge amount of accom-
modation by microfilming as far as possible the documents

and drawings to be accommodated.

-

Laboratory technicians room {No. 15}

This is a waiting room to be used by laboratory

technicians.

park room (No. 16)

The dark room is for development of photographs'neceSM

sary mainly in the course of material tests.

Meanwhile, each door of the laboratoxy room will be of
the outside opening type for the purpose of ecasy cscape
in the event of an emergency.
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(12) X-ray room {(No. 17}
The X-ray room will accommodate the X-rxay diffracto-
meter indispensable for analysis of scales, materials
and other solids, and will be of the daxk room type.

(13) Preparation rxoom {(No. 18)
“The preparation room is mainly for preparing specimen
for the X-ray diffractometer, and will be provided
with desks, cabinets, etc. for data analysis.

(14) Microscopic analysis room (No. 20)

The microscopic analysis room is foxr accommodating.
various optical facilities for materials corrosion
research, i.e. microscope, projector, hardness tester,
roughness tester, etc., and will be of the dark rxoom

type.

(15} X-MA room (No. 19)
Although being very expensive, the X-ray microanalyzer
(X-MA) will be installed since it is indispensable for
future material analysis, and X-MA room will be of the

dark room type.

{16) Micropolishing room (No. 21)

In the micropolishing room, varioug operating table,
centered on the micropolishers for preparing test
pieces, will be arranged.

{17) Corrosion test and chemical analysis room (Nos. 22, 23)

This room is for conducting small scale corrosion tests
using test pieces and analysis of several waters, and
will mainly be provided with the laboratory bench.
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(18)

{19}

{20}

(21)

(22}

(23)

(24)

Instrumental analysis room (No. 24)

This room will be provided with facilities necessary

" for analysis of water.

Being for conducting common items of work, these
three (3) xooms Nos. 22, 23 and 24 will be connected

to cach other by conneccting dooxs.

Control room for loop test (Wo. 25)

This room will be provided with a control box for
facilities installed at the loop test shop.

Stock room for glassware and chemicals (No. 26)

This stock room is for accommodating spare glassware

. and chemicals.

Air conditioning machine xroom {No. 33)

This vroom is for accommodating the air conditioner
and heater. Meanwhile, rooms Nos. 2-, 31 and 33
emitting noises will be grouped together and installed

at the ené of the laboratory.

Mechanical test room (No. 28)

This.room will accommodate the tensile testing machine

and vacuum furnace.

Preparation room (No. 29)

Phis room is for serving as a spare room for use forx

various purposes.

Tea service (No. 30)

This will have a space sufficient for conducting tea

service and installing a kettle.
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(25} Machine shop (No. 31)

The machine shop will accommodate lathe, shapexr and
other machine tools, and will enable préparation of
test pleces for material corroéiqn test and those for
maintenance of the plant for field testing of materials,

loop test plant, etc,

(26) Storage {No. 32)

This is for accommodating a variety of laboratory spare

items.

2. BUILDINGS

2.1 oOutline

{1} The material research laboratory will be of a
' reinforced concrete construction and ona~storied,
with a total floor area of 1,280 m2.
The outline building specifications are as per
attached drawing Dwg. No. 5-1646-R002-B <§> and
RO03~B ‘

{2} The loop test shop'will be of a steel frame con-
struction with corrugated asbestos-cement sheet
roof and one-storied, with total floor area of
150 m2. The outlined building specifications are
as per attached drawing Dwg. No. 5-~1646~R004~-C.
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.2.2 Design Basis
(1}; Applicéble code, standaxrds, etc.

(a) AIsC

| {(b) . UBC

{c}) ASTM & JIS {for materials)

(2) S8oil conditions

Bearing capacity 15 t/m? {long duration)}

{3} External force conditions

Horizontal seismic coefficient H = 0.1

2.3  Design Drawings

(1) Material resecarch laboratory

Bird's-eye view 5-1646-R0O0L
Plan 5-1646~-R002-B
Elevation | 5-1646-~R003-D

(2) Loop test shop

Plan, elevation | 5-1646-R0O03-C
and section
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3. BUILDING FACILITLES

3.1 -outline

The laboratory for material research shall be
provided with the following facilities:

(a} Air coﬁditioning

(b) Ventilatién

(c). Sanitary facilities

(d) Septid tank

(e} Electric facilities

(£) City gas

{g) Cold and hot.water supply
(h} Telephone system

{i) Sewer system
(Laboratory waste, rain water, etc,)

3.2 Design Basis

(1) Applicable code, standards, ctc.
(a) NPC, ASHRAE (for degsign}

(b) ASTM, JIS (for equipment and materials)

{(2) Temperature conditions

Ambient Temp, Room Temp.,

Winter Dec. ~ Feb. 30°¢ 21leg
Summer Mar. - Nov. a1°¢ 26°C

Humidity (70%) Humidity (50%)

At night geC 21°cC
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(3)

(4}

(5)

(6)

Electric power source of laboratory equipments

230 v/50 iz

Air~conditioning and ventilation system {(each room)

Centralized system

(Aix-conditioner + Air duct + Discharge outlet)

Sewage

Rain water and waste water from sanitary facilities,
laboratory and septic tanks are collected at a
common pit.

Indoor illumination

{a} Tuminous intensity above the laboratory table
is 500 lux. Fluorescent lighting is of 2-tube,
semi~embedded type.

(b} Loop test shop is 400 lux above the floor.
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" BUILDING PACILITY EQUIPMENT LIST

AIR CQNDITIONING_;-

HOT WATER SUPPLY

VENTILATION

POWER RECEIVING
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AIR CONDITIONING

PR NO,

DESCRIPTILON

Watex Chilling Units

- Cooling Capacity

Cooling Watcr Inlet Temperature
Cooling Water Outlet Temperature
Cooling Water Rate

Condenser Waterxr Flow Rate’

Molox For Compressor

Water Chilling Units

Cooling Capacity

Cocling Water Inlet Temperatufe
Cocling Water Outlet Temperafure
Cooling Water Rate

Condenéer Water Flow Rate

Moter For Compressor

Air Handling Units

Cooling Capacity

Heating Capacity

‘(Electric Heater)

hir Flow

Static Pressure Outside The Unit

Moter Foxr Fan

- Water Cooled Packaged
Alrconditioners

Cooling Capacity
lHeating Capacity
(Electric Healex)
Condenser Water Flow Rate

Alr Flow
Static Pressure Outside The Unit

Moter ¥For TFan

Moter For Compressor

=152~

| QUANTTY,

2 setls
192500Kecal /I
1°C
12°c
6501 /min
8501 /min
30Kw » 2 Units

1 set
11000Kcal /H
7°C
12°cC
35)/min
551/min
"3.75Kw

1 set
385000Kcal /i
215000Kcal /i
{250Kw)
21605m3 /1
20mmlip O
11iKw

1l sect

165000Kcal /H
129000Kcat/H
{150Kw)

7001 /min
13860m3 /11
20mmtio G

- 7.5Kw

37Kw

RECORD



ITEM NO, DESCRIPTION

Water Cooled Packaged
Airconditioners

Cooling Capacity

Heating Capacity

(Electric Hcafer)

Condenser Water Flow Rate

Aixr Plow

Static Pressure Outside The Unit
Moter Foxr Fan

Hoter For Compressor

1-4 Cooling Towers
Cooling Ton
Cooling Water Flow Rate

Moter For Fan

Cooling Towers
Cooling ‘Ton
Cooling Water Flow Rate

Hoter For Fan

Cooling Towers
Cooling Ton
Cooling Mater Plow Rate

Moter For Fan

Cooling Towers
Cooling Ton
Cooling Water I'low Rate

Motor For Fan

i»S Pump 7
Water Flow Rate
Head o S 1254
Moter:Output '
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1l set

56000Kcal /i
51600Kca1kﬂ
{60Kw)

2401 /iain
11300m3/1
20mmH 50

3. TRy

15w

2 sets
80RT
8501 /min
1,5Kw x 4 Units

l.set

50RT

7601 /min

0.75Kw x 2 Units,

1.5 Kw x 2 Units
1l set

20RT

2401 /min

1.5Kw

1 set
SRT

551 /min

0.75Kw

2 sets
13001 /min
20mHL0
11Kw



1284 NO.,

1-5

i-6

Pump
Water
llead

Moter

Punp
Water
Head

Moter

Pump
Watex
Head

Motex

Pump
Yater
Head

Moter

Tank

’ Tank

DESCRIPPION

Flow Rate

Output

’lew Rate

Output

Flow Rate

Output

Flow Rate

Output

" povwex Control Panel
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10 sets
8501 /min
1G04 20mHo0
5.5Kw

2 sets
2401)min
65¢ 20mi 20
| 2., 2%

4 sets
551 /min
404 20mii0
1. 5Kw

2 gsets
101 /min

404 50rmliz0
2,.2Kw

8 m3 1 set

0.2 m3 1l set

34 400/230V 1 set
4¥ 5007

RECORD



2. HOT WATER SUPPLY

ATEM NO. | © DESCRIPTION QUANTLLY. RECORD
2, Hot Water Boilex o 1 set
Electric. 3¢ 230V 508 26.5 Kw
Capacity 600 1 22,500Kca1/“

3. VENTILATION

3-1 ~Wall Ventilator/with ¥ilter Bosx

5008 x 0.4Kw 2 sets
450 x 0.25 2 0"
400 x 0.2 2 v
350 % 0.2 2 v
300 x 0.1 2. »
250 x 0.1 1 set
4. POWER RECEIVING

4-1 Main Panel 1.set
34 AW -400/230V S0OHZ -
1,500% x 1,500% x sool

4-2 Lighting Control Panel ) ‘ 1 set
34 4w 400/230V 50H%
600% x 150 x 1,400

4-~3 Powexr Control Pancl 1l set

38 AW 400/230V 50HZ
1,000% x 350F % 2,000H

4-4 Cable
4-5 Cable Back
4-6 Other Material

-155-.



4.

LABORATORY BQUIPMENT

4,1 Estimation Basis

’ (1)

(2)

The type and number of laboratory equipments are
selected and attached as eguipment list. These
equipments shall be utilized not only for the
test of seawater and brine from the plant for
field testing of materials but also for the
corrosion Ltest of materials.

Three (3) copies of instruction books for each
equipment (written in English) are attached, but
test and analysis methods are aot included in

above instruction book.
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The Tentative Cost Estimate of Technical
Cooperation on Seawater Desalination .
between Japan and the Kingdom
of Saudi Arabia

1. The estimated cost for this pro;ect attached hereunder, is a
preliminary one based on informations available in Japan ,
Especially, the local construction costs are estimated under
certain assumptions; therefore, they must be refined after a
detailed investigation can be conducted in Saudi Arabia.

For a detailed investigation, the Government of Japan is -
~considering sending a mission in the early part-of FY 1978
[start1ng from April 1978).

2. This estimate does not reflect the increase in costs generated

by inflation in the fUture.
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Cost

Item Million Yen Description
_ . {Thousand US$)
1. Material Research 1,682
Laboratoxy (7,008)
(1) Basic Designing ég
(2) Laporgtory (67} The floor area of the building is
~building 976 1,280m2, The expensc includes that
construction (4,067)  of the building facilities, such as
' ' air conditioning equipment but does
not include that of the land acquisi-
tion. A special design suitable for
a research laboratory, which is triple
the cost of an ordinary office build-
ing (sec Appendiex 3 in the Tentative
Proposal), is required for the build-
ing.
"(3) Civil works 30 Fences, roads, landscape gardening,
. other than those (125) etc. ' '
for the laboratory
building
. (4) Office furniture 50 Office furniture and fixtures, such
: and laboratory {208) as desks, chairs and lockers.
furniture - -
(5) Operating and 350 The expenses for reagents and spare
- maintenance (1,458) parts of laboratory equipment, etc.,
- {spaxre parts, : are estimated at ¥100 million per
utilities, ete.) annum. The inauguration of the
laboratory is expected to be in the
latter half of 1979.
(6) Laboratory 260 See Appendix 2 in the Tentative
equipment, (1,083) Proposal
transportation
2. Pield Test Plant 773 See Appendix 1 in the Tentative
(3,221} Proposal
(1) Designing, 275
fabrication, (1,146)
transportation,
gtc.
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(2) Civil works

(3) Installation

(4) Operation and
maintenance

340
{1,416)

58

(242).

100
(417)

These expenses include the costs of
the foundation works (2,500m2) for
the test plant, the construction of
the control cabin (460m2), and the
construction of fresh and sea water
supplies and drainage systems.

The expenses of this item include the
charges for exchanging tubes and etc,
The amount of heavy oil and electric
charges used are estimated to equal
2,000 hours of operations in a year.

3. Personnel

(1) Dispatch of
Japanese
researchers

(2) Joint technical
meeting

(3) Personnel from
the Saudi
Arabia side

1,171
(4,879)

476

(1,983)

40

(167)

648
(2,700)

Included within the expenses for this
item are charges for dlspatch and
accomodations.

Durlng the joint research four meet-
ings are scheduled to be held in Japan
and five are scheduled in Saudi Arabia.
The relevant traveling expenses should
be born by each country

The number of requ1red personnel is
estimated to be 36, at 500,000 yen
per month per head. (for three years)

Grand Total

3,619
(15,079)

Note 1. The above estimate is based on Janmary 1 1978 prices in Tokyo.
2. The exchange rate used above is US$ 1 = ¥240,
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l.ist of the main measures to be taken
' by both government

Item Saudi Arabia

Japan

Land for Material Research Laboratory
and Field Test Plant '

Material Research Laboratory

(1)
(2)
(3)
(a)

(5)
- (6)

Basic designing

Laboratory building construction

Civil works other than those for
“the Laboratory building

Office furnitures and laboratory
furnitures

Operation and maintenance

Laboratory equipments transportation

Field Test Plant

()

Designing, fabrication
transportation to Saudi Arabia
transportation in Saudi Arabia

(2) Civil works

(3) 1Installatiom

(4) Operation and maintenance

Personnel

(1) Dispatch of Japanese specialists
Acommodation, vehicle, internal
travelling expense

{(2) Joint meeting

(3j Personnel from the Saudi Arabian side

{(4) Acceptance of Saudi Arabian trainees

~167-



Budgetary arrangment of the Government
of Japan for the Projéct in 1978 F.Y.

Exponsé _
(thousand US§)

Note

Item
million yen
Basic designing mission for (84 SR
Field Test Plant 20 15 man-months
Basic designing mission for (66) h
Laboratory building 16 11 man-months
Dispatch of specialist (33) , L
8 4 man-months
Fabrication of Field Test Plant {102)
(Evaporator shell) _25
Procurement of laboratory equipments (109}
26
Joint Meeting (18)
4 2 sessions
Advisary committee in Japan (6)
1
Grand Total (418}
100
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To be dons by Saudi Arabia in 1978

- Decision of sites for the Laboratory and the Field Test

Plant

Receive Japanese Survey Team _

Start detailed designing-and construction of the Laboratory
building (to be finished by the end of Sept., 1979).
Preparation to start civil works for the Pield Test Plant
(to be finished by the end of Sept., 1979) '
Appointment of :

(1) Coordinator -

(2) Specialist for the Materiai Research’baboratory

(3) Specialists for Architecture and ¢ivil work

Hold Joint Meeting :
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SUPPLEMENT

1. Site Area Required

- The Field Test Plant including site office building and future
addition of modules for increase in performance ratio, will require
82 m'x 58 m area, and the Material Research Laboratory will occupy
75 m x 75 m area. Roughly speaking, the necessary area is the sum
of the above two, that is, 82 mx 58 m + 75 m x 75 m = 10,381 m2,
However, the practical area will vary considerably depending on the
‘site conditioms. '

2. The Least Number of Saudi Arabian Personnel
In order to function the Material Research Laboratory for the

:research_themes; 1 dirvector, 4 senior researchers and 6 junior
reseaychers will be necessary, 2 seniors and 3 juniors being assigned
to the corrosion, and the same being for the chemistry, respectively.
| For operation of the Plant, 2 superintendents and 10 crews are
_required. OneVSuperintendent is responsible for operation, and
another is in charge of maintenance. Four teams in 2 crews each will
operate the Plant_in's shifts of 8 hours. The remaining 2 crews will
be the maintenance personnel.

| The administration section will consist of 3 persons, each being
assigned to general affairs, accounting and liaison official to the

Japanese specialists.

~173%.



The following is the summary:
Pirector
Administration ' 3
Material Research Laboratory
Corrosion _
Senior Researcher
Junior Researéher
Chemistry _ _
Senior Researcher
Junior Researcher
Field Test Plant
Superintendent
Operating Crew
Maintenance Crew . : 2

Total - ' .26

3.  Increase of Performance Ratio from'3 to 6

An increase of performance ratio is possible by addition of
8 stages in the recovery section. The additional section will
consist of two modules, each having 4 stages and 16 m long, The
layout is shown in a separate drawing. When the extension is -
expected before the construction of the Field'Test Plant, con-
sideration must be taken to minimize the re-arrangement.

The expense for the extension is estimated at 170 million yen,
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Requirement for Accomodation

Average number of specialists Staying on long-term and Shofta_
term basis throughout any one year is three respectively.
Number of accomodation required is either of fhe following.

a.  Three 3-bedroom, fully furnished and airconditioned |
apartments or houses located in good surroundings which
can- accomodate short-term specialisté'when nécessaty.}

b.  Six fully furnished, airconditioned béchéior apartments‘
with bath (or shower) and toilet located in éood shrrpund—

ings,

Long-term as well as short-term specialists are usuaily-expectedl.
to stay single in Saudi Arabia. ' ‘
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2 m By aEERHEM

1.

Qutline of the Raesoarch Project on Desalination Technology

The Agenéy of Industrial Science and Technology (Ministry of Interna~
tional Trade and Industry )} has successfully developed desaliﬁation
technology under the National Research and:PRevelopment Project.

For the purpose of assisting Saudi Arabia to obtain water
in the fqture by the transfer of such technology, a Japanese mission,
headed by Dr« S. Ishizaka, proposed a research project concerning
seawater desalination technology (hereinafter referred to as 'the
Project!} to the Saline Water Conversion Corporaticn of the éovernment
of the Kingdom of Sgudi Arabjia, in November, 1977.

The Saline Water Conversion Corporation welcomed the proposal and

showed strong interest in all aspecis of tha proposal, namely information

axchange, eatablishment of the Material Reéearch Laboratory, construction
énd opqrgtion of ths 500 m3/day Fiald Test Plant énd exchange of personnel.

. In December 1977, the Government of Japan made budgetary arrange-
ments for Fiscal Year 1978 for the Project and the Government of Japan
sent a preliminary mission to the Saline Water Conversion éorporation.
in February, 1978, for consultations about the itemized cost allocatlen
to be borne by sach caunfry and the draft of the Record of Discussions,
on which the organizations concerned of the two gountries would have te
reach agreement hefore implementation of the Project.

Through the explanation provided by the mission, the Saline Water

Conversion Corporation fully understood the technical aspects of the
Project fnd the Jgpanese_aide expressed its willingness to cooperate

with the Corporation in jmplementing the Projsct.
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2.

The Government of Japan believes that mutual underatanding on the
Project will be reachad.
The ouilina of the Projact is as followat
On the hasis of the seawater desalination technology, characterized
by a long tube-type melti-stage flash evaporation method, the study
of the materials which are required for_adaptation to the natural
conditions of the Kingdom of Saudi Arabia will be carried out under

the time scheduie of a five-year program as indicated in the ANNEX.

{1} Consultation and Exchange of Infoimation

(2)

(3

(4)

A joint meeting of high-level officials or specialists of both
countries will be established in order to have consultations and
exchange of informétion about the technology for seawater desalina-
tion and to promote the Project.

Puring the duration of the Project, meetings are scheduled
to be held altarnately in Japan and in the Kingdom of Saudi Arabia,
Establishment of Materia)l Research Laboratory
The Material Research Laboratory will be established attached to
the Saline Water Conversion Corporation and furnished with all
necessary research equipment.
Construction of Field Test Plant
Attached to the Material Research Laboratory, the Fieid Test Flant,
capable of desalting 500 mB/day. will be conatructed.
Reseach
Research will he undertaken on the durability of the concrate
avaporator shell, and the prevention of corrosion and scale
deposition, by the effective utilization of the Material Research

Laboratory and the 500 mg/day Field Test Plant.
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3. Tha Main research themes are aas follows:

(1) Operation of the %500 mj/day Field Test Plant

(2)

1.
2.
3.
&,

Short-term operations
Long-term oparations
Material inspection

Corrosion monitoring

Research in Material Resecarch Laboratory

1'

2

Corrosion research

== gxamination of metallic corrosion in the Field Test
Plané and study of metals in a variety of corroaive
environments

Chemical reseach

~= gtudy on chemical analysis, corrasive environment, scale

deposition tendency and corrosion products
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{April 4, P O eERLE S =y )

Minutes
April 4, 1978, Tokyo

The mecetings concerning the technical cooperation on sea water

desalination technology (hereinafter referred to as ”the Pro;ect") were

held

between representatives of the Governments of Japan and Kingdom of

Saudi Arabia at the Ministry of Foreign Affairs, Tokyo, on the 3list of
March and the 3rd of April 1978. ‘ '

{The
i

The outline of the meetings is as follows.

list of attendants to the meetings is attached in ANNEX.)

The Saudi Arvabian side raised the question to clarify the nature of
the R/D of which draft was already proposed by Japanese'side. The
Japanese side responded that the implemeting -agencies would conclude
such a R/D to record the p01nt% agreed by both partles, and would
submit it to each government, as general procedure to 1mp1ement the
governmental ba31s technical cooperation, and that a Note Verbal
with the R/D as annex would be exchanged between both governments
through diplomatic channel. The Saudi Arabian side stated that

they would deliberate on the procedure and notify the Japanese

side once the decision was reached.

The Japanese side asked the present stage of deliberation on
implementation of the Project, and the Saudi Arabian side stated
that the Government of Saudi Arabia had received similar proposals
from other friendly countries and was actively feviewing them and
that the Japanese proposal was also being studied by the Covernment

of Saudi Arabia.

The Saudi Arabian side inquifcd the necessity for early commence-
ment of the Project, and the Japanese side emphasizedlthé carly
implementation of the Project, explaining (1) the necessity from
the budgetary system of the Govermment of Japan, (2) the past long

history of negotiations between two countries.
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In addition, the Japanese sido expressed the desire to dispatch
the first Mission to the Kingdom of Saudi Arabia in May or June
1978 at the latest to collect information for the basic design of
the Material Research Laboratory and the Field Test Plant.

The Saudi Arabian side requested to get the detailed information
on the eﬁuipment such as specifications, which would be provided
by the Japanese side. The Japénese side promised to provide a
tentative but most suitable list as soon as.possible during their

stay in Japan;

The Saudi Arabian side sought the clarification.on the schedule and
number of the Japanese cxperts to be dispatched, refering to its
impo?ténce for smooth implementation of the project and for the
acquisition of their accomodation.

- The Japanese side explained the outline of the plan and pro-
mised to provide the more detailed data in English.

Regarding the question of supply source of the experts, the

Japanese side eﬁplained that they would be sent from the government

as well as private sector, and also claborated that the experts

.frqm the government would be mainly fram the National Chemical

Laboratory for Industry, the Agency of Industrial Science and
Technology and the experts from the private sector would be mainly

through the Water Re-use Promotion Center.

Refering to the Article 9 of the R/D, both sides agreed that data
and information acquired in the course of the project should be
shared équally by both parties and be disclosed to the private

sector in each country or to the third parties after consultation

between both countries, in accordance with the Article 9 of the
'R/D. Both sides also agreecd that Article 9 of the R/D should be

amended accordingly.

The Saudi Arabian side requested that the Japanese side should offer
the information on the sea water desalination technology accumulated
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10.

11.

in Japan, to facilitate the understanding of Saudi Arablan engineers
on the desalination technology developed in Japan.

The Japanese side stated that they would try to offer as much
data as possible for promoting the Project, refering to the restraint
of translation works as well as protection of commercial interest.

Regarding Article 3 (3) C in the proposed draft of R/D, the Saudi
Arabian side expressed the desire that the phrase "upon the advice
of the Japanese specialists"” as well as ”exclusiﬁely" should be
deleted, The Japanese side agreed to delete the former phrase, but
as for the latter one, the Japanese side explained the phrase might
be necessary to guaratee the budgetary regulation, that is, the
property procured for the project should be used only for the

implementation and operation of the project,

As for the increase of performance ratio (1:3-~-1:6) raised by the
Saudi Arabian side, the Japanese side stated that performance ratio
of 1:3 might be enough for research activity, and that incremental
cost necessary to increase the performance ratio (1:6) aftey the
completion of the Project couldn't be borne by the Japanese side.

The Japanese side stressed the importance for the Saudi Arabian
side to get financial appropriation in 1978 R.Y, (starting from
June, 1878} and inquired present stage and prospect on the Saudi
Arabian side. The Saudi Arabian side stated that they could get
necessary appropriation in 1978 F.Y., when they could complete the
deliberation on the detailed arrangement for the Project.

The Saudi Arabian side asked the Japanese side for the clarification

on the Saudi Arabian cost which is necessary in 1978 FY and the

Japanese side stated as follows.

(1) The expense necessary for detailed designing of Material
Research Laboratory shall be borne by the Saudi Arabian side.
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(2)

(3)

12,

13,

14,

15.

The oxpense necessary for detailed designing of engineering works
for Field Test Plant (including foundation works, and water supply
and drainage works) shall be borne by the Japanese side,

The Saudi Arabian side is requested to procure the budget necessary
to complete_the construction of Material Research Laboratory (in-
cluding detailed designing) and civil works for Field Test Plant
before September, 1979, to accomodate Field Test Plant and the
equipnents.

The Saudi Arabian side, in response to the question on the location
for Material Research Laboratory and Field Test Plant, stated that
it is now under consideration.

The Japanese side inquired of the Saudi Arabian side about the
services of the Saudi Arabian counterparts for the Project and the
Saudi Arabian side responded that they couldn't give any definite

comnent now, although they recognized the importance of the matter.

The Japanese side indicated that both Minister of Foreign Affairs
and Minister of International Trade and Industry, Japanese delegates,
would propose the active implementation of the Project as well as
the meeting of WG in the afternoon of the 3rd of April, and
requested the positive response by the delegates of the Saudi
Arabian side.

The Saudi Arabian side promised to convey Japanese wish to

H.E. Sheikh Hisham Nazer, Minister of Planning.

The Japanese side expressed their desire that the proposed R/D
should be signed between both implementing Agencies on this good
occasion of the Second Japan-Saudi Arabia Joint Committee.

The Saudi Arabian side suggested that final decision would
depend on the availability of the information requested by them
and on the re-evaluation of the whole situation. The Japanese side

"stated that they would make their atmost efforts to make the in-
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l16.

17.

information requested available as carly as possible. The

Japanese side submitted the tentative informations to the

Saudi Arabian side on the 1st of April.

The Saudi Arabian side seeked further clarificdtion in
interpreting the article 10 of the proposed R/D.

The Japanese side clarified it in detail and the Saudi
Arabian side understood iﬁ fully. Both sides agreed to amend

the sentences of the article, accordingly.

“The Saudi Arabian side proposed for both governments to ‘share

the cost of the Project equally.

The Japanese side explained the existing technical
cooperation system in Japan and expressed that it would be
difficult for the Japanése side to follow the proposal, Both
sides requested each other to examine a proposal presented

by the other side respectively.

Since some items discussed in the minutes are still
under negotiations, my signature is an acknowledgements
not an approval of three items. '

[Sign ]

4/4/'78
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Mr.

Mr.

Mr.

Mr.

Dr.

Mr.

Mr.

~ Mr.

Dr.

ANNEX
Saudi Arabian Side

Sammy A, Mosly Director General, Yanbu District
Royal Commission for Jubail and Yanbu

Youssif Nassif Director General of Research and

Training Department, Saline Water
Conversion Corporation

Mahmond Fayez Director of Minister's Office
for Technical Affairs
Ministry of Planning

Mohammed Al-Ghanimi Economic Counsellor Ministry of
: Ministry of Planning

Jamel Habib Director, Technical Affairs Départment
Royal Commission for Jubail and Yanbu

Japanese Side
(Ministry of International Trade and Industry)

Fukuo Nakashima = Director, Technical Cooperation Division,
Economic Cooperation Department,
International Trade Policy Bureau

Isac Kubokawa _ Director, Office of International
Research and Development Cooperation,
Agency of Industrial Science and Techmology

Minoru Sayama Director, National Research and
Development Program (Desalination),
Agency of Industrial Science and Technology

Torare Gotoh Chief of First Section, Process Research
and Development Division, National Chemical
Laboratory for Industry, Agency of Industrial
Science and Technology
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Mr,

Mr.

My,

Mr,

Mr.

Mr.

Mr.

Mr.

Mr.

My,

Eizo Kawarada
Satoshi Okumura
Nacotoshi Osada

Masatoshi Urashima

Deputy-Director, Technical Cooperation
Division, Economic Cooperation Department
International Trade Policy Bureau

Deputy-Director, West Rurope-Africa-
Middle Bast Division,
International Trade Policy Bureau

Deputy-Director, Office of International
Research and Development Cooperation,
Agency of Industrial Science and Technology

Technical Cooperation Division,
Economic Cooperation Department,
International Trade Policy Burecau

Japanese Side
(Ministry of Foreign Affairs)

Yuzuru Xubota
Yuji Miyamoto

Koryu Matsumoto

Haruo Nanawa

Makoto Itoh

Director,
Development Cooperation Division,
Economic Cooperation Bureau

Deputy-Director,
Development Cooperation Division,
Economic Cooperation Bureau

Development Cooperation Division,
Economic Cooperation Bureau

Second Middl@ East Division,
The Middle Eastern and African Affairs
Bureau

Second Middle East Division, \
The Middle Eastern and African Affairs

Bureau

(Japan International Cooperation Agency)

Yoshihiko Saeki

Director,

Development Planning Division,
Mining and Industrial Planning and
Survey Department
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ON THE RECORD OF DISCUSSIONS '
BETWEEN THE JAPAN INIERNATIONAL COOPERATION AGENCY
AND PHE DELEGATE OF THE SALINE WATER CONVERSION CORPORATION
QF THE GOVERNMENT OF THE KINGDOM OF SAUDI ARABIA
‘ Oh the occassion of tﬁe Second Japan—Saédi Arabia Joint
-Commi#tee'held'in Tokyc on the 3xrd of April,flS?S, the delegate
of‘the Saline Water Conversion Corporation of the Govermment of
the Kingdbm of-Saudi Arébia, visited Japan from the 2%th of March,
1978, to the 5th of April, 1978, for the purpose of wbrking out.
details of the Project for the technical cooperation on seawater
desalination between Japan and the Kingdom of Saudi Arabia {hexe-~
inafter referreﬂ to as 'the Project'). ' ' -
| At the Seccnd Japan-Saudi Arabla Jalnt Commlttee, confirma-
tion by the representatives of both Governments,wang@ven to
promote_#he Pro;ect actively.
- Atlthe Worklng Group Meeting on the Progect, at the J01nt
Coﬁmittee, both delegates exchanged views on the basis of the
results of the preliminary survey coﬂducted by the Japanese del-
egation in November 1977 and in February 1978.

The Japan International Cooperation Agency, and the Sallne
Water Conversion Corporation exchanged views with officials of
both governmehts and made the attached Record of Discussions.

The Record of piscussions includes the construction stage
of the Material Research Laboratory and the Field Test Plant,
"and the research stage.

The delegate of the Saline Water Conversion Cofporation'
will take the necessary measures for obtaining the financial al-

locations from the Saudi Arabian authorities concerned.
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The delegates of the Japan International Cotporation Agéncy,
on the other hand, agreed to recommehditortheir 6wn vaefnment
the matters réfefréd to iﬁ the Record of ﬁiséuééioné'attéched
herewith. |

Both delegates confirmed the importance of the Proﬂect among
the technical cooperation projects which have been impleméntéd
between Japan and the Kingdom of Saudi Arabié; and also conf irmed
their intentions to endeavor to achieve the smooth realization .
and the fruitfﬁl implementation of the Project.

Written in duplicate in English at Tokyo on the 3xrd of April,

1978.
For the Japan International -~ For the Saline Water
Cooperation Agency Conversion Corporation,
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1.

RECORD OF DISCUSSIONS

The Government of Japan and the Governmeint of the Kingdom of Saudi
Arabla will cooperate with each other, in accordance with the Agréement
on Economic and Technical Cooperation between the Government of Japan

and the Government of the Kingdom of Saudi Arabia, and the recommenda-

tion of the Japan-Saudi Arabia Joint Committee, in implementing the

research project on desalinatioﬁ teéhuology (hereinafter referred to as
fthe Projeét') for the purpose of securing water in ‘the future by
transferriﬁg the technology which the Agency of Industrial Selence and
Techrology, the Ministry of International Trade and Industry, has
déveloped under the National R & D project.

The Outline of the Project

on the basis of the seawater desalination tecﬁnology; characterized by
a long Eube~type multistage flash evaporation method, the Project will
be carried out on the study of.the materlals which are required for

adaptation to the natural conditions of the Kingdom of Saudi Arabia,

‘under the time schedule of a'five-year program as indicated in ANNEX I.

(1) Consultation and Exchange of Information
A jolnt meeting of high-level offlclals or specialists of both
countrices will be established in order to have consultations and
exchangé of information about the technology for seawater

desalination and to promote the Project.

During the.Project, the meetings are scheduled to be held alternate-

1y in Japan and in the Kingdom of Saudi Arabla.

(2) Establishment of Material Research Laboratory

The Material Research Laboratory will be established in the Saline

Water Conversion Corporation and furnished with necessary research

equipments.
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{3) Construction of ¥Field Test Plant
Attached to the Material Research Laboratory, the Fleld Test Plant,
capable of desalting 500m3/day, will be constructed.

(4} Research

Research will be undertaken on the durabiliry of the concrete
evaporator ghell, and tﬁe prevention of corroslon and scale deposi-~
tion, by the effective utilization of the Material Research Labora-
tory and the 500m3/day Fleld Test Plant. The regearch theme of this
gtudy 1s listed in ANNEX I1.
The measures to be taken by the Goverament of Japan
(1) Im accordance with the laws and regulations in force in Japan, the
Government of Japan will take the necessary measures to provide, at
1ts oun expensé, the requisite services of Japanese specialista
through the normal procedures under the Technical Cooperation Scheme
of Japan for the purpose of conducting the Project as mentioned in
the asbove 2,

(2) In accordance with the laws and regulations in force in Japan,
the Government of Japan will take necessary measures to receive, at
its own expense, the Saudl Arabian personnel connected with the
Project for technical tralning in Japan, through the normal proce-
dures under the Technical Cocoperation Scheme of Japan,

(3) a. In accordance with the laws and regulations in force in Japan,
the Government of Japan will take the necessary measures to
provide, at 1ts own expense, the Fileld Test Plant, capable of
desalting 500m3/day, and the main equipment for the laboratory.
Specifications for the 500m3/day seawater desalination Field
Test Plant and the list of Laboratory equipment are Indicated
in ANNEX ITI and ANNEX IV, respectively.

b. The laboratory equipment will be provided through the normal
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procedures under the Technical Caoperatlon Scheme of Japan, and
will become the property of the Government of the Kingdom of

Saudi Arabla upon being delivered C.IL.F. at the port of

. disembarkation to the authorities concerned of the Kingdom of

Saudi Arabia.
The Field Test Plant and laboratory equipment referred to above
will be utilized exclusively for the implementation of the

Project[ﬁﬁon the advice of the Japanese specialist%f

(4) In accordance with the laws and regulations in forvce iIn Japan, the

Government of Japan will take the necessary measures to meet!

a,

Expenses for drawing the baslc design of the Material Research
Laboratory.

Expenses for holding the Japan-~Saudi Arabia joint meeting in
Japan.,

Expenses for dispatching senlor Japanese officials of speclal-
ists to the Kingdom of Saudi Arabla to attend the Japan-Saudi

Arabia joint meeting.

4. The Measures to be Taken by the Government of the Kingdom of Saudi

Arabia;

(1) In accordance with the laws and regulations in force in the Kingdom

éf Saudi Arabla, the Government of the Kingdom of Saudi Arabia will

take the necessary measures to provide at its own expense;

a.

The services of the Saudi Arablan counterpart personnel for the
Project (including the operation of the Test Plant) as listed

in ANNEX V.

Requisite land for the Material Research Laboratory and the
Field Test Plant.
Buildings and their necessary facilitdies for the Material

Research Laboratory (including the operation room of the Field
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(2)

Test Plant),
Equipment, machinery, instruments and other materials necessary

for the Material Research Laboratory except for. those provided

* by the Government of Japan at 1ts owm expense.

Separate office room in the Material Research Laboratory for
the Japanese specialists,
A fully furnished suitable accomocation for each Japanese

specialist (and his family).

In accordance with the laws and regulations in force in the King-

dom of Saudi Arabia, the Government of the Kingdom of Saudi Arabia

wlll take the necessary measures to meet:

a.

Expenses necessary for the domestic transportation of the goods
provided by the Government of Japan as well as for thelr
Installation (including foundation works,'add construction of
seawater supplies and dralnage systems and fresh water distri-
bution systems).

All vuming expenses necessary for the implementation of the
Project,

Customs duties and any other charges, if any, as may.be imposed
upon the goods provided by the Government of Japan to the King-
dom of Saudi Arabia.

Expenses for the dnternal travel in the Kingdom of Saudi Arabia
of the Japanese specialists on duty.

Lxpenses for vehicles with drivers for the Japanese specilalists
during working hours,

Expenses for holding the Japan—Saudi Arabia joint meeting in
the Kingdom of Saudi Arabia.

Expenses for dispafching senior Saudi Arabilan officlals or

specialists to Japan to attend the Japan-Saudi Arabia joint
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8.

meeting.,

_(1} The Governor of the Saline Water Conversion Corporation, the

Governmeént of the Kingdom_of Saudi Arabia will have the overall
_responsibility for the Implementation of the Project.

(2) éhe,Govérpor_will appoint a senior SWCC official responsible for
implementing the terms of this Record of Discussions.

3 Estgbliéhment and management of the Laboratory will be done by the
senior.SWCC official upon the advice and recommendation of the

Japanese specialists,

7(4) Execution of the research work will be directed jointly by the

- sendor SWCC official and a chief of the Japanese specfalists to be
appointed,
Both governments will jointly review the progress of the implementation

of the Project at the forum of the joint meeting and take measures

necessary to secure smooth and effective cooperation and otherwise

consult with each other in resgpect of any matter that may arise from

or in aonnection with_this understanding.

According to Article 3 {c¢) of the Agreement, the Japanese specialists,
thelr famillies and the missions who are to be dispatched for the
Project will be granted, in the Kingdom of Saudl Arabila, the privileges,
exembtiona and benefits as listed in ANNEX VI not less favourable than
those granted to the specialists and their families of a third country
in the Kingdom of Saudi Arabia.

The Government of the Kingdom of Saudi Arabia undertakes to bear clalms,
if any arise, agalnst the Japanese specialists resulting from, occurring
in fhe course of, or otherwlse connected with the discharge of their
official functions in the Kingdom of Saudi Arabla, excepting those

claims arising from the willful misconduct of gross negligence of the

Japanese speclalists,
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9. Each government shall keep, in general, confidential ény information

or data provided by another government or generated as a result of the

work under the Project. In tha case of mutual agféement, however,

each government or government officlal can make and publish oral ox

written reportes of societ&(

10. (1) If {nventions or discovery arise out of any work performed under
the Project.
a. Each’ government shall acquire all rights, title, and interest
in and to any such invention or digcovery in iéﬁ)dwn couﬁfry.
b, Both governments shall acquire, in general, equal rights title,
and interest in and to any such invention or discbvery i a
third country.

(2) The goﬁernment which owns an invention referred‘to in the sub-
paragraphs of (1) above shall license such inventions to the
nationals of the other country on terms and conditions ﬁoat
favourable under the laws and regulations of the owner-country,

11, The duration of the Téchnical Cooperation for the Pfoject will be five

years from » y 1978,
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ANNEX X

Schedule for the Project

1978 { 1979 | 1980 1981 | 1982 | 1983

1. Field Test Plant

{1) Decision on Site «
Selection

(2) Designing. >
{3) Fabrication SN
(4 Civil Works e———>
(5) Transportation Sk

(6) Installation _ e

A
A

(7) Operation

2., Material Research

Laboratory

(1) Deeision on Site <
Selection

(2) Basic Designing | <>

(3) Petallsd Designing <—>

and Construction

(4) Research Activity < >

3. Research Equipment

(1) Procurement O e
{(2) Transportation PIUSN RS
4. Report Preparation O
5.  Personnel
(1) Saudi Arabian side S - >

v

A

(2) Japanese side

6. Joint Meseting
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ANNEX II Research Themes
‘The main research themes are as follows:

1. Operation of the 500m3/day Fleld Teat Plant
(1) Short term operations
(2) Long term operations
(3} Material inspection

(4) Corrosion monitoring

2. Research in Material Research Laboratory
(1) Corrosilon rgaearcﬁ
—an examinatioﬁ of metallic corr@sion.in the Fieid Tést Plant and
study of metals in a variety of corrosive eﬁﬁif&hments |
(2) Chemical research |
-- study on chemical analysis, corrosive environﬁent; scéle _
deposition tendency and corrosion ﬁroducﬁs |

(3) Economic Analysia
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10,

11,

]-2.

ANNEX 11X

Specification of Fleld Test Plant

Capacity

Type of plant

Material of shells

Scale prevention method

Scale elimination

Performance ratio

Number of stages

Seawater

Steam (1) Heating

{(2) Steam ejector
Concentration ratio
Flow rate of reclreculating
bfine
Reclrculating brine maximum

temperature

500 m>/day

Brine recirculating type long tube

design mulei-stage flash evaporator

. conerete

PH control by sulfuric acid injectlon

Ball cleaning system
3.0

Heat recovery 6 stages
Heat rejectlon 2 stages
DS 48200 ppm (max.)
Temperature (max.)}, 32.2°C
Intake quantity, 385 t]h
7 t/h (1.5 Kg!cmz G)

0.5 t/h (10 Kg/en )
1.24

174 t/h

120°C
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ANNEX IV
Laboratory Equipments
1. Equipmentrfor Corrosion Test
(1) Corrosometer
{(2) Corrator
(3) Metallurgical microséope
(4) Roughness mefer |
{5) Potentibstat/galvénostat
(6) Tmmersion corrosion testing equipment
2. FEquipment for Mechanical Test
(1) Tensile test machine
(2) Microvickers hardness tester
(3) Vickers.hardness tester |
3. Equipment for Water and Chemical Analysis
(1) Atomic absorption and flamé photometer
{2} Spectrophotometer
(3) X~ray diffractometer
(4} Automatic titra£er
(5) pH meter
(6) Ion metef
(7) Emission spectrometer
4, QGeneral Equipment
{1) Analytical balance
{2) Drying oven
(3) Muffle furnace
(4) Vaccum pump
5, Process Analyzer
6. Other necesaary Equipments, Tools, Glassware aﬁd Maferials to be

gselected by mutual agreement.
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ANNEX V

The Saudi Arebian Personnel

-Director of Material ww--
Research Labotratory

Administration

-

]

4

] .

,r Senior Chemistry Regearcher

¢t Researchers .es archers

] .

[]

?-Se“i°? Material __ Researchers

E Researchers

1

L Superintendent

: oprest Plant _r Operating Crew

Operators Maintenance Crew

Japanese Specilalilsts

ANNEX VI
Privileges, Exemptions and Benefits

(1)=Ekemptions from Income tax énd charges of any kind imposed on or in
connection with the liviné allowances remitted from abroad.

{2) Eiemptions from import and export duties and any other charges in
reapect of berﬂonal and household effects, including motor vehicles,
which may be brought into the Kingdom of Saudl Arabla from abroad.

(3) Free medlcal services and facilites to the Japanese speclalists and

thelr families.
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KM f— SWCC 7 vy PRI
78 11 6l
Technical Cooperation Between -

Japsn and the Kingdom of Soudi
Arabia on Seawator Desalinstion

Japan is one of the leading countries on the desalination
technology. The Agency of International Sclence and Technology,
a sub-organization of the Ministxy of Internstional Trade and
Industry of Japesn, developed & new technology characterized by
& long tube~type multiatege flash evaporation method as & resuld
of i%s rssearch work from 1969 to 1977, for a large acale desg-
1ination piant which can be constructed and operated at a cheaper
cost. The adeptebillity of this method in the Kingdom of Saudi
Arabla, however, must be studled carefully because the natural
conditions of the Xingdom differ much from thoss of Jepan., In
particular, material researches related with this method 1s
recommonded for Saline Water Conversion Corporations (SNCG).

The technical cooperation between Japan and the Kingdom of
saudi Arabia on seawater desalination was firet suggested by
4, 1. H. Princa Mohammed Ibn Falsal Ibn Abdul Aziz, former Governor
'of SWGC in July, 1976. After discussions between both sides, &
Jepaneaa mission headed by lr. Sayauma, sepior official for the
Desalination Development Program in the Agency of Industrial
Science and Technology, visited the Kingdom in February, 1977,
had meetings with the englneers of BWCC and roached to the basic
understanding with thém for futuré technical cooparation bestwean
Loth countrien as follows:

1at phase to exchange 1nformétions

2ud phase to coopsrate in the establishment of
Materials Research Laboratory ‘

3rd phese to cooperate in the establishument and
oporation of Field Test Plant

A tentative proposal was submitted to BWCC in October, 1977,
followed by & misspion headed by Dr. Ishizaka, Director-General
of Nationel Chemical ILaboratoxry for Industry in the Agency of
Industrial Science and Technology, in November, 1997. The miosion
not only explained the technlcal detsile of the propoial, but also
prosonted tho goneral idea of five year cooperation plan providing
cost estimates and other relevant {tems,

The Goverament of Jepan allocated one hundred million Yens
(sround US half a million dollar) for the Jolnt Project in its
budget for 1978 flscal year starting April 1978.
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The Government of Japan gent a misslon headed by Ny, Noka-
shlimg, Director of Technic¢a) Cooperation Diviéion, Ministey of
Intérnational Mrade snd Industry in February, 1978 to submit
. o BSWCC a draft of the agreement in the form of the records of
discussions (annex 1). ‘

Thie proposocd project was -also one of the main subjects of
the meoting of the Second Saudi-Jppenese Joint Cousittee held
in Pokyo on the 3rd of April, 1978, After & speech Ly H.E.
MNr. Komoto, Minister of International Trade and Industry and
one of two heads of Japanese delegation , H.E. Sheikh liisham
ﬁohyiddine Nazer, head of Saudi Arabien delegation mentioned
(annox 2) that many other countries were Jjust ss intercsted os
Jopan in seawater desslination program, that his Goveramont at
‘the moment wag studying zll these proposals, ond that he hoped
to conclude thoss atudies very soon snd definitely deliver to
the Government of Japan the results of those studies.

On this occasion of tho Second Baudi-Japanese Joint
Committee,working level meetings on the desslination rescaych
‘progran (ennex 2) were held. One of the main points discusged
thorein was a cost sharing problem. The toval cost estimnted
-tontatlvely by the Japanese side emounts to 3,619 milliion Yens -
(around US dollar 20 willion), The Japanese sids propossd tho
coat~sharing on the basis of the nature of the ragpactive Ltonm
(nnnex #). The Baydi Arabian side, on the other hand, proposed
" for both governments to share evenly the cost of the project.
Tater Mr. Mukai, First Secrotary of the Fmbassy of Japsn, conveyed
to Mr. Youssef Wessief, Director of Research and Training
Dopartment, SWCG, the answer of the Japanape Governmont on this
problem, explaining that it is difficult for Japen to accept the
‘Boudi proposal under.the rogulation in force for the technical
cooperation of the Govermment, which especially requires that
1ocal costs are to be borne by the foreign governmonto,

Phe Government of Japan attaches grect importance te this
project and bolieves that its early realization facilitates greatly
further promotions of technical cooperation batween the two
gountries in various flelds. It 1s the earnest hops of the
Governpent of Japan that concrete and positive responge cén be
- hoard as soon &g possible from the ssudi Government, and SWCC,
in particular, ag its axecutive organization on the desalination

. mukbteyx,
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4.

Technical Cooperatioﬁ on Scawater pesalination Technology
(talking Points with of SWEC)

) ?OW% . Dec., 1978
The purpose of the mission ' -
"fhe main purpose of our mission is to exchange views on the future prospect

of outstanding project for technical coéperation in seavater desalination technol-

‘ogy between Japan and‘the‘kingdom of saudi~hArabia. We heard about your present

stages on deliberation through Embassy of Japan in Jeddah. HoWever, on our qiae,
we have our'dwn difficulties and troubles. We hope we could get a bhaslic consensus
between SWCC and our mission, taking both Aldes situation 1nto con51derab10n. We
are most pleased if we could seek your kind assistance and cooperation for mutual

satisfaction.

Importance of the pro;ect ‘
The maln features of our proposal is to demonstrate the appllcablltty of de--
salination technology developed by National R & D program as well as to test and -
study materjals appropriate for the natural environment in_yoﬁr country; We be-~
lieve that this project is vexry useful and significant one for the advancement §f 

desalinatioq technology in youxr countxy.
Short history of the project implementation {toc be omitted "in translation)

Present status of the progect in Japan
We expected to be able to start thé project from 1978 and already ‘secured the
necessary budget for 1978. One year has passed since we submitted a concrete pro-

posai to your side in November 1977. It is regretablé that there 15 even no prospect .

“for starting the project, without basic agreement on whether we should proceed fur-

ther with the project or not. )
Now in'Japan,‘budgetary work-for fiscal year 1979 by the governﬁéht is at fi-
nal stages and to.secure the necessary budget for.fiscal 1979, we have to make a

work plan for fhe project in.1979.

It mightAnot be necessary to emphasize again that we are eager tﬁ promotae
the project but if only time passes without any progress in'the_project,.we are
very much concerned about the adverse effect on the pfoject itself, not only los—

ing momentum for the project but also missing the gpod chance to get'the necessary;
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* fund for the f;‘oject. Wo strongly hope that you,would unde_rstan‘d our difficulties
wa are faéing.now. | ' |
Conéequently, we presume that you already understand our technology level and
_implication of our P?Ojecf'p?0posal. We would like to hear about your basic posi-
. tion toward this project, time-schedule for implementation of this‘prcjéct and so

on. .
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1.

Distinctive Featurecs
of
the Japanese Desal inat:ion Technology
Concrete Evaporator Shells

Corrosion has been the most troublesome problem for metallic evaporators,

The concrete shells will decrease corrosion drastically,

High Flow Rate of Brine in Evaporators
A high flow rate of brine at 1,700 ma/hr.m enabled to decrease size of

-evaporators and plant cost will be reduced conSiderably.

Use of Thin Titanium Tubes for Condensers

Titanium has not been popular in condenser tubes because of high price
in spite of its remarkable corrosion resistance. Technology and expericnce
of 0.4 mm thickness tube lowered thé cost and heat transfer coefficient to

the levels of copper alloys.

The Largest Capacity of 100,000 m /day

Operations with a test module, plant produced indispensable experlences
and englneerlng data for designing a 100,000 m /day MSF plant. It is only
the Japanese Nationa)l Desallnatlon Program that has completed & research on

such a big plant of 100,000 m /ﬂay capacity,

. Other Technological Features

(1) A newly-developed decarbonator contributes to reduction in blant cost,

{2} A new type of deaerator is installed in the evaporator at the lowest tem—
lpefature. This decreases the plant cost,

(3) Ball cleaning technology'facilitates scale prevention, ﬁaiﬁtaiﬁing per-

formance ratio for a long period of time.

Economical Efficiency

{l).Economies of scale

(2) Increase in durability of a plant

{3) Decrease in plant construction cost pef unit water produced
{4) Decrease in total cost per unit water'produced

(5) Improvement in plant operation and maintenance

~-229-



o T g
s




	表紙
	まえがき
	目次
	1. 協議チームの編成
	2. 協議日程
	3. サウジアラビアにおける海水淡水化の現状および計画
	4. 我が国における海水淡水化装置の研究開発状況
	5. 日サ海水淡水化技術協力折衝の経緯
	6. 協議の目的
	7. 協議の概要
	8. 個別会談要旨
	9. 議事録
	10. 参考資料
	1. 概要資料
	о 大型技術研究協力制度について
	о 日サ海水淡水化技術協力の概要
	о 海水淡水化公団(SWCC)組織図
	о 米サ海水淡水化協力協定

	2. 経緯
	о 日サ海水淡水化技術協力経緯
	о 日サ海水淡水化共同研究経緯
	о 米サ海水淡水化技術協力協定調印
	о プロボーザル正式説明

	3. 52年11月 ミッション
	о 海水淡水化共同研究事前調査結果について
	о プロポーザル前文

	4. 53年2月 ミッション
	о サウジアラビア王国海水淡水化技術協力事前調査団報告

	5. 第2回 日サ合同委
	о 通産省発言(想定)
	о 1978-2 ミッション提出資料
	о 第2回 日サ合同委提出資料
	о 日サ合同委の機会に「サ」に提出したR/D
	о 第2回 日サ合同委本会合及び事務レベル会議における日サ海水淡水化技術協力事業に関する協議について

	6. 第2回 日サ合同委以降
	о 海水淡水化技術協力に関する発言要領(ラシッド SWCC総裁)


	裏表紙

