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fhe Jupwese Hisusion dispatched by the Jupan International
Cooperation Ajency (JICA) held several meetings uith the engineers
of the Soline Vater Conversion Corporation (SWCC), concerning the
technical cooporation on cea water desalination technology (herein-
after referred to us the Frojeéct), during their stay in the Kingdom
of Soudi Arabia Tron the »0Oth of November to the 25th of December
1979. The Hission oluo wxle visits to Jeddah, Yanbu, Al-Khobar and
Al-Juteil.

The outline of the weetings is as follows:
(The list of aottendinis to the meetings is attoched in ANREX @)

1. The Juponcse side pubnitted to the Saudi side the draft of the
detoiled /D (ANUEX (B), ond then the letiter presented to the
' former its countor-draft of the Agreement which was revised in
the process of meebings to come out as the attached document
(ANHBEX (3). The diucussion of the two draft led to the following
rogult:

(1) Voth sides vpreed, in principle, that the title of the
 @docunent should be R/D vhich wonld be signed by the

,ﬁ;; vesponagihle ofificrals of the implementing ogencies, nuuely
- / JI_CA‘ & SIIUG, aud that the heads of both sides in the Baudi-
. J'puneso Joini Comwittec would sign on sowe soxt of covcrinu
{ﬁ, 101t0“ to the /D (Jn case the signature ol the N/D took °
:ié‘ Pluce prior to the neceting of the noxt Joint connittee, tho
: gigner of the Jopmncese gide might bo its Awbagsador in Jedduh).
Y

-_9-
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(2) Boih sides fisreed, in principle, to the contents of the
comter-deaft of the Saudi side except the following points
vhich would yemain pending:

(a) The wethod of paynent
(b) Responsibility of Joint tean

(c) Termination.

2. Upon the vequest of the Soudi side, the Japanese side agreed to
revise its Pentative Proposal on the Project, including the cost
estimate which was prepared ond sudbnitted by it t6 the Saudi side.
The Jupancse side agrecd also to study the pending points ang
revise the draft of R/D in the light of this study.

On the other hand, she Spudi side agreed to review the cozt
estimato mentioncd above. :

3. both sides ogreed to further consult each other after completing
the afore-mentioncd steps and expressed their strong desire-that
the R/D should be signed as coon s possible, hopefully on the
occasion of the next Joiug Comnittec,

4. The 8audi.side seelked to insert a comprehensive study Oh'Reverse
o5uOsis in the R/D. %he Jopencse side agreed to add a éthdy on
////’modﬁlc test o be deseribed in an additional Annex to the R/D

' und expresscd its readiness to .further exemine the comprehensive

/ _
plan of reverse osuosiy research.

« -
?/ /5. The Gaudi side asked the technical poséibility-of having both -
/., ¢ross tube ong ET XRb el evaporators in the Tost Plent. The
s Japanese side ansuvered uffirmutively ond showédltha layouty of
7 o Eﬁﬁﬁ?tﬁbéziypg und'{idgyﬁggunoas;tuhe;tynp of the Test Plant
with o performaces vatio of 6,

-lq_
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6. Concerning the cost eutimate, the Japenese side first introduced
‘a tentative one, but upon the request of the Soudi side presented
the cost ostimate vhich covers all the items of expenses in the
Frojoct, such oo Haterial Rescarch Laboratory, Research, Accomo-
dation and Joint Technicol Heeting, with the base data for the
cost, implementﬁng procodure and remarks on implementbing proce-
dure.

Concerning the implementing procedure, the Saudi side pointed out
the Lasic Soudi SUCC's policy that obligates an international .
tender for all the contracts that SHCC shares the expense totally
or purtly. Yhe Japanese side expressed its anxiety that, if this
policy vias applicd to the desipgn and fabrication of the Test Plant
and to the A/E services for the Laboratory building and the Ficld
Test PMlant, a smocth mplementatlon of the Pigject would be diffi-
cult. Juponcse side would consider the posibility that some part
of A/l scrvices be fuwded totally Ly Jupanese side.

_The Jepoanese side prescented the compents on the different sites,
explalnxng advuntages und disadvantages as the candidate for the
Yroject.

-
{2y T Jgjﬁ_ -
' !(’/ ¢ Eng. YOUSUF N, NASSIE Dpy. TOTARO GOYO
3 Directbfrrhcpt;-of Reseorch : Tewn leaderxr
S. M. G, C, JAVANESE DELEGATION.
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KINGBOM OF SAUDI ARABIA
Eadinee SPater Converdion Corporation

Our Ref. o,

Japamese Yinsjon

Dr. Totaro Gouto

He. Hamio Minugana
Fir. Yujiro "avowa
tir. Hasaoki Iaoid,

Hr. Knzuo Nakepowa

(vith atiendunce of)

Fr. Haruo Haniwn
Hr. Haotoshi Osaga

Hr. Kiyoluka lukai

e Mabeeb Hohowmed

- e P ———— .-

Date . . e

ANNEX U

—

— et i

Tean Leader

Nircetor, st Section of Process
Developwént, Tnstitute of Chemical
Technology, HIWI.

Sentor Engineer fox Plant Désign,
Desalination Yechnology bivision,
Vater He-use Promotion Center.

Senior Engincer for Plant Construction,
Pesalination Lechnology Bivision, -
Water Re-use Promolion Center.

»
Senior Mngineer for Laboratory Design
Desalination Technology Pivision,
Water Re-use Promotion Center.

Coordinator . _
staff, Yevelopment Technology Division,

Hining and Industria)l Cooperation,

Department, JICA,

Japanese'Representntive foxr the
Secreteriat to the Saudi-Japanese
Joint Committee.

Deputy Reprosentative for the
Secretoriat to the Sewdi-Japaneae
Joint Comuittee.

 Fivst Sceretary, the Enbassy of
Jepen, Jeddah.

‘Director, Research 8nd Technical
Departwent, i L

Fngineer, Research ung Technical
Department,
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Mr. Saccd Hajjax : Technical advisor
Engineers from Western Frovince

Engineers from Easter Province.
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PROJECT FOR ‘TE_TECHNICAL COOPERATION
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BETWEEN JAPAN ANU 9HE_KINGDOM OF SAUDI ARABIA

RECORD OF D1SCNSSIONS

DOCUMENT NO. $AJ-101

—_—— =T
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o ON THE RECORD OF DISCUSSIQNS
BETWEEN THE DELEGATE OF Filii JAPAN INTERNATIONAL COOPERATION AGENCY
AND ‘THE SALINHE WATER CONVERSION CORMORATION
OF FHE GOVERKMENT OF TIE KINGBOM OF SAUDI ARABIA (DRAFT)

the delegate of the Japan lnternationél Cooperation Agency
visited Sauwdi Avrabia from the 30(h of Novenbexr, 1979, to the th
of , 19, for %hc purpose of making detaii aygreement of
the.Pfdject for the technieal cgoperat ion og seawater desalina-
tion between Japan and the Kingdom of Saudi Arabia (the Project).

Both delegates worked out details of the Project on the ba-
sis of the rosults of the basic agreement concluded between the
Japan International Cooperation Agency and the Saline Water Con-
version Corxrporation on the 6th, September, 127% and made the
attached Record of Discussions,

The Record of Discussions includes the construction stage
of the Material HResearch Luboratory and the Field Test Plant,
and the research stage.

' The Saline Water Conversion Corporation will take the nec-
esséry mcasures-for obtuining the financial allocations from the
Goverament of thé“ﬂinéﬁom of Saudi Miabia.

he dcelegate of the Japan International Cooperation Agency

will recommnend to their own Government the matters referred to

in the Record of Viscussions attached herewith.

Written in duplicate in English at | ) on the  th of
. 19 .
For The Jopan Tnhernational For the Saline Water
Cooperation Agency Conversion Corporation

-15-



RECORL oF DILCUSSIONS

‘the Japan International Cooperation Agency (JICA)-and'the
Saline Water Conversion Corporation (SWCC) will cooperate with
cach other, in accordince with the Agyreement on Lconomic and
Technical Cooperativg between the Government of Japan and

Lthe Govermnent of the Ringdom of Saudji Arabia (the Agreement),
and the recommendation of the Japan-Saudi Arabia Jbin; Com-
mittee, in implementing the research project on desalination

technology (Lhe Froject) for the purpose of securing desalij-

the Agency of Industrial Science ang Technology, the Ministry
of international Trade-and Industry, the Government of Japan,
has developed wnder the National Research and Develppment
Projcct,
The Outline of the Project
On the basis of the séawater desalination technology, charac-
terized Ly o Jony tube-type multistage flasy, €vaporation method,
the Project will be carrieq out on the study of the materials
which are roquiread for adaptation to the natural conditions
ol the K{ﬁgdom of Saudi Arabia, wnder the time schedule of
a five-year program as indicated in ANNEX 1,
(1} Consultation and Exchange of Information
A joint nmeeting of High~levul officials Or specialists of
both countries will be estublished ip order to have eon~-
suvitations and ¢xchonge of information about i&e technology
fory scawater desalination and to promote the Projece,
Dwring the 'roject, the meetings are scheduled to be helg

alternately in Japan and in the Kingdom of saudj Arabia.

-16-



(2) Establishmeat of Material Research Laboratory
‘the Baterial Rescarch Laboratory will be- established in SACC
and furnished with necessary research equipments.

(3) Constrdction of Picld Test Plant
Attached to the Haterial Research Laboratory, the l'ield
Fost Plant, capabice of desalting 500m3/day, will bce con-
structed, |

{4) Neseavch _
flescarch will be undextaken on the durability of the con-
crefc evaporator shell, and the prevention of corrosion
and scale depusition, by the effective utilization of the
Material Research Laboratory and the 500m3/day Field
Teétlplant. The research themmes of this study are listed
in ANNEX II.

3. The Measures to be WVaken by JICA:

{1) In accordance Qith the laws and regulations in force in
Japan, JICA will take the necessary measures to provide,
at its own expense, the requisite services of Japanese
sprecialists (AHNER V) through the normal procedures under
tiwe 'fechnical Cooperation Scheﬁe of Japan for the purpose
of conducting the 'roject as nentioned in Lhe above 2.

(2} In aé?érdancc with Lhe laws and regulations in force in
Japan, JICA will take the necessary measures to receive,
at its own expense, the Saudi Arabian personnel connect-
¢d willi the Projcct fox tcchnicdl tfaining in Japan,
throu@h thc.normul procedures wnder the Technical Co-
operation Scheme of Japan.

(3) a. In accoxrduance wilh the laws and regulations in force

in Japan, JICh will take the necessary wzasurcs Lo
provide, at its own expense, the Field Test Ylount,

-1



4.

(4)

the

(1}

capable of desaltjing SUOma/day, and the main equip—'
went for the Haterial hesearch Laboratory through the
nhorma Ll proceduves sondor Léu Pfechniecal Cooperation
volicme of JLayan, Specifications for the 500!1132(?ay
seavaler desaltination Pield fest Plant and the list

of lLiboratory oquipment are indicated in ANHLX 111

ﬁnd AINEX 1V, rYespectively.,

the Field test piant and Jaboratory equipment referred
to above will be utiljzed exclusively for the implemen~

Lation of the Project upon the advice of the Japanese

siecialists,

In accordance with the laws and regulations in force in

Japan, JICA will take the necessary measuvres to meet:

d.

Expenses for drawing the ¢oncept design of the Materi-
al Reseasrch Laburatory, |
Expenses for holding the Japan-Saudi Arabia joint
wecting in Japan,

Expenses for dispatching senjor Japanese officials

of specialists to the Kingdom of saugdj Arabia to at-

tend the Japan-Saudi Arabia joint meeting.,

Measures to be Taken by SHCC:

ta accordance wilh Lhe laws and Yegulations in force in

the Kingdom of faudi Arabia, SWCC will take the necops-

Sary measures cto provide at its own cxXpense:

.

b,

The scrvices of the saudi Arabian counterpart person-
net for he rroject {including the 0pcra£ion of the
Test Plant) as listed in ANHEX V.

fequisite land for the Material Resecarch baboratéry

and Lthe Pield Test Mlant,

-18-



(2)

[

&

In

S Buibdings and Lheir wsecessary facilities for the Ma-

terial Rescarch Laboratory, Site office and Boiler
housoe for the Field Tesk Plant.

Fguipwent, machinery, instruments and other matervi-
als necessory for the Material Rescarceh Laboratot s
and the Field ¥est rlant cxcept for those provided

by JICA at ‘its own ¢xpense.

Sepacate oflice room in the Material Research Labora-
tqry andl Sile office for the Japanese specialists.

A fully furnishced suitable accommodation for each

Japanese specialist and his faimily.

accordance wilh the laws and regulations in force in

the Kinydom of Saudi Arabia, S5HCC will take the neces-

sary measures Lo meol:

a..

C.

d.

Expenses necessory for the domestic transportation of
the goods provided by JICA as well as for their instal-
lation {inchwding foundation works, "and construction

of séawaLer supplies ond drainage systeas and fresh
waley distribulion system and road and facility of
first transfovm substation and telephone).

Ail running gxpenses necessary for the implementation
ot Lthe Project.

Customs duties and any other charges, if any, as may
be imposqq upon the qgoods provided by JICA to SWCC.
Lxpenses for the internal travel in the Kingdom of
Saudi ﬁrubin of the Japanese specialists on duty.
Expoenses for vehicles with drivers for the Jopanese
specialists during working hours,

Expenses for holding the Japan-Saudi Arabia joint

meeting in the Kingdom of Saudi Arabia.

-19-



4o Expenses for dispatching senior Saudi Avabian offi-
cials or spuecialiste Lo Japan'to atiend “the Japan-
Sauwdi Arabia joint neet ing,

(1} S9CC will appoint a senjor sHee official as Director
listed in Antix v,

(2} JICA witl appoint a Jdpﬁucse specialist as Chief Repre-
sentative listed in ANHEX V.

(3) Kescarch in the Material wkesearch Laboratory and opera-
tion of Lhe Fidld Test Planﬁ‘will be direcﬁed'jointly by
the Director and the Chief Representdtive.

SWCC and J1CA will JOlntly review the progress of the 1mple-

mentation of the Project at the forum of the JOlnt meeting

and tuake measures hecessary to secure smooth and effective
cooperation and otherwise consult with each other 1n respect
of arfy matter that may arisc from Or in connection with this
understanding,

According to Article 1 {c) of the hgreeﬁeht, the Japanese

specialists, their familjes and the missions who are to be

dispatched for Lhe Projuct will be qrdhfed, in tﬁe Kingdom
of Saudi Arabia, the.privilugus, exemptions and benefjits.

SWCC undertakes to bear claims, if any arise, against the

Japanese ;pculall iLs res sulting {rom, 0cur11ng in the course

of, or othexwise connccted with the discharge of their offi-

cial functions in _the xiﬁgdum of Saudi Arabia, ¢cXcepling
those claims arising Irom the willful misconduct of gross
nceyligence of Lhe Japoncse specialists,

SWCC and J1CA shall keup, inrgcncral, con[identiaf any infor-

malion or data provided by another partner or generated as

a result of the work wnder the Ptbjcct. In the case of

-20-



10.

11.

mutual agrceciment, however, SWCC and JICA or their chployee

can publish Lhe isformalion or data.

Iimpleimentation under Lhis Record of Discussions shall be sub-
ject to the budgctary approprialions in SWCC and JICA.
The duration of the Ywchnical Coaperation for the Project

will be five years [rom th, r 19 .
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BECORD OF DISCHISIONS BETYRK

WHE BALINE MAYER CONVERSION CORPORATION
A
JAPAR YHTERHARIONATL, COOPFRATION AGENCY FOR
TECIRICAL COUPERAYION IN  DESALINATION.

et —t e

Article 1. 5CO0PE, PURPO3E AUD ORIECPIVES

. St — - ———— e

A. Whe Japan International Cooperation Agency (JICA) and the
Saline Water Conversion Corporation (S¥CC) will cooperate
with cach other, in accordance with the Agreement on Econonie
wd Technienal Cooperation between the Government of Japan
und the Government of the Kingdon of Saudi Arabia (the
Agrecwont), ond the recoumendation of the Japaa-Saudi Arabia
Joint committee, in impleienting the rescarch project on
desulination technolopy (fhe bvroject) for the purpose of
securing desalinated wagep in the future by transferring
the teelmolopy which the Agency of Indusgtrial Science and
Yechnolopgy, the Hinistry of International Trade and Industry,
the CGovernuent of Juapon, has developed under the Hational
Kesearch ond Developisens Project.

B. %he Cutline of ihe Yroject

On éﬁé brsiy of the scawatey degalination technology, charac-
terized by a long iube-type mltistege flush evaporation
vethod, the Yrojoct will be corried out on the study of tho
Faveriols vhich are required for aduptation to tho natural
conditions o he Kingdon of Saudi'hrabiu, under th2 time
schedule of Five-yenr progron as indicaied in ANNEX X,

(1) Conmliution ond Exchange of Inforration -
A joint ncetiug of high-level officimly op opecinlists of
Loth countriog vill} be cotablished in order to have cone

|-s/o-t
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Our Ref. No, .. .. . _ .. Dalo .
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stiltations and exchange of inforwation aboui the tech-
nology ifor scavater desalination and to promote the
Project.

Duwring the Projecet, the weetings are scheduled to be

held alternately in Japan and in the Kingdom of Saudi
Arndia.

(ii) Bstavlishment of Material Research Laboratory

'fhe Hatdpihl Researeh Laboratory will be established in
SHCC and furhished with necessary research equipments.

(iii) Construction of Pield Test Plant

Avtached vo the Haterial Research Laboratory, the Field
%¢nt Plont, capable of desalting 500@5/day, will Le
eonstructed.

(iv) Rcgeaxch

Rencorely will be undertaken on the duyability of the
concrcte cvaporator uhell, and the prevention of corrosion
nnd'ucnle déposition, by the effective utilization of the
Hatcrial RNesecuvch Eaboratory and the 500m3/day Field Tect
Piant. The rescarch themes of this study are listed in '
AUREX II.

Article 2. %he ll2asuvey to be token by JYCA:

(1) In cvecoxdance uith tho laws and‘yegulutions in forco in
Jopon, JICA will take the nocessary ucasures o provigde,
at ito oum exponue, The requisite services of Japencse
specindists (AHHRX V) through the nornul procedures undoey
the Zechuical. Coopexation Schemo of Japowm for the purpose

~ of conducting the Yrojoct os mentioned in the chovi2,
Ardiele f{l_'v)/ )

.23.



KINGBOM OF SAUDI ARABIA

ulisie Waier Coibergion Corporation

Qur Ref. No,

(3)

(4)

e —

. Dot _“,_.__m‘._._:_k-‘_.

In vecordence wlth ¢he lavs ond regulations in force in
Japan, JICA will tuke the nec¢essory measurés to receivo,
at ito owa enpense, the Saudi Arobian yersonnel coanected
with the Projeet for technical training in Japen, throughi
the normal procedures under the Technical Cooperation
Schene of Japoa,

a. In accordence with the laws ang regulations in force
in Japan, JICA will take the necessary measures to
provide at its oun expenso, the Field Test Plent,
capable of desalting 500m3/duy, and the main equipment
for tho Hoterial Research Labéfdtory"through the normal
procedureo under the Technical Cooporation Scheme of
Jupun. Specifications for tho 500m3/day scavater deseli-
nation Field Pest Plant and the list of laboratory
cquipnent are indicated in ANNEX 111 ang AFHEX IV, yon-
peetively. ' |

b. ¥ne Yielq Teut.Plént ond leboratory cquipnont reforred
to ahove will be'utiliz@d exolusivoly‘fqr the implemen-

tation of the Project upon the advice of the Jopanese
cpecinlistg,

fﬁ’accordancc with the laus and regulations o foreo in
Japon, JICA vill take the necessary measures to nect:

0. Jmenses for dravivg the concept devign of the Hatewin)’
Resevveh Luboratory. :

Y. Lipensed fopr holding the Japan-Saudi Arubia jpintrneeting
in Jooms, . , . ¢

¢. ¥zxponucs foy dioputching sepior Japunese officinls of
sptcivliats to the Kingdon of Saudi Arabin to uvtenad

a.-./n-.‘
4.
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the Jupon--Bawdi Avadia joint necting.

Avticle 3. %0 Heasmures $o be token by SHCC:

(1) In accordance with ¢he laws and regﬁlations in force in
the Kingdow of Saudi Arabia, SWCC will take the necesgory
mepsures to provide ut its own expense:

a. "Tho sevvices of the Saudi Arebian counterpart perconnol
for the Frojcct (including the operation of tho Test
Plant) as listed in ANNEX V.

b. Regquigito luad for the Haterial Rescarch Laboratory
ond Field Teot Plant.

¢. Luildings end thoir necessary facilities for the
1latcyinl Rescovch Labvoratory, Site offico and Boiler
hovse fov the ¥ield Yeot Plont,

d. M« u'urgub, nuachiuery, instrunents ond other naterialo
ncecepsiyy foo the Haterial Rescoarch Faboratory .and the
¥icld West Plondt oxcept for those provided by JICA ot
A0 OV CXPULIEC.

e. Bepovave office room in vhe Hateriol Mescorch Laboratexy -
‘vnd HBite office for the Jepancue gspecialisto.

f. A tully furniched suitable accormodation for cach
Japtnese speciulist ond his fewily,

() Tu vceondince with the lous wnd regulations in force in
the Kingdon of Sandi Arvabia, SHUCC will take neccouury
nepnuros 0 nees:

. Jivpemses necessory for Lthe douestic teanuportaticn ol the
good:s provided by JICA au uel) us For' theiv iustallalion
(Gucluding joundation vorks, vl congtruction of newes Lop

’
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supptins snd drainoge systems and iresh water distri-
bution systew ond road and facility of flrst transfoin
substation und telephone).

L. All yunning coxpenses necessary for the inplementation
of the Project.

C. Cuatouq dutiés ond any other charges, if any, 43 may
be 1uposcd upon: the goods provided by JICA to SWCC.

d. Fxuenses for the internal travel in the Kingdon of
Saudi Arvabio of the Jopanese speciolists on duty.

¢. Expenses for vehicles with drivers for the Jeponese
aliats during Wworking hours,

T. Ezpenscs for holding the Japan-Saudi Arabia Joint
reeting: in the Kingdom of Saudi Arabia.

6. Expenses foe dispatching sevior Saudi Arobion officinls
or gpeeialisks to Japan to attend the Japun-Saudi Arabia
Joint poetiug.

. -bicle B, GVMTAWTLCE} MAMAGM nsip

e mwma — o —r—

().} 8HUC will appoint a senior SWCC official as Director
Linted in AWIEX V.,
(2) J1CA uvill.appoint a Joponese specialist as Chief Repreo-

sentutive 1ivied in ANUEX V.

(5) Neseoneir an the Hateriul Research Laboi:atory ond operstion
of the Ficld “Wouy Plast will be directed Jointly by the
Dircctor tmd tue Chief Representative. A

Articlce 5. hvucu1nu 9F il joing Technienl tean

B o A A e 4 e

PHEC sl JICA vl jointly review the pregrens of the ipplopien—

A

-26-
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tetion of the Yrojoeet at the forun of the joint uneeting ung
take neagures necuisary to secure smooth und effcective co-
opcration mnd otheruise consult with each olher in rosgpect

of uny maitcr thay vey wrise from or in comection with this
understanding. The joint technical team will prepare und troans-

- nit to Governor of HHCC quartefiy reports covering the overall .

Article G.

Articlo 7.

status and progress of vork as well as areas of concern and
recommendations.

The Jjoint tecmnical team will monitor and direct o}l work ond
reyicyy all submittoela by the contractors.

1. The joint technicol teom will invite qualificd firas having
intereat in essisting SYCC to serve as A/E or construction
conbtractory.

2+ The joint technienl teoam will evaluate the proposals, sclects”
the conlractor wnd recommend it to SUCC for portions totelly
funded by GHCC. forr approval,

LHIVILGNS

The Joponcuoe apeciclists, their fomilies and tho migssicns wvho
ore to Lo diwpatched for the Yrojoct will be gronted, in the
Kingdon of Sandi Avubia, tho priviloges, cxemptions ond bene-
fitu occoxding to Aviicle %(c) of the Agrecment.

DUCC widercidon Vo bear c¢luing, if nby orice, cgeinge the
Japmiese specinlisivs reunliing fron, occurfing in the couwrac
of, or othexuise ropucctod uwith the discharge of their official
futictions in thoe Kongdow of Buwdi Arubia, excepting theso
cloiz vrdping £ron the willfwl nisconduct of grosa negkiceonzo
of tho Jeponoyoe apseinlioin, I
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Articlo 9.

KITIGHOM OFF SAUDI ARABIA

Colliiie Puter Condizregion Corporalisn

Uate .. ... .

-7 -

UGG i LG gLt keep, in general, confidential ony
infoirntion ox dusa provided by onother puyiacy or genorated
ag o vesult off the work under the Project. In the case of
rutual ageceiront, houvever, SHCC and JICA op th01r chiployee
can publish ¢he inlormation or datuo.

(1) I inwveations or dig Scovery arise out of ony work
perioriied vadex the project.
a. Lach Covi, shall acquive all rights, title nnad

intevest in md o any such invention oy dlscovo“y
in it: oun countyy,

b. Moith Covin. shudd ascquiro, in generol, ogual vights,
title ¢ il dnterest din ond to any guch invention or
discovery in o third countryy.

(2) 9he Govi. whiich oway on invention rofevred to in the

sporageanhs of (L) above shall license cuch invontiony

o the mnGicimis of the othor comntry on terms ond

cendiiions pont fuvorable under the lows mid repulations

oF fho cimer cowngyry,

Article lU.I-f:_i‘;_.h__hrrF:-_:-:! Gruieegs

CGiven bolow e the cotivates of megnituge vhich: n=11 be |
reZived vith Hhe progreus of work to accorplish the oL joc-
tiven of the J1/D.

.-./os.
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Data .. __.

“ -

Phe total cont of sceevices o be provided by Joapeonese side
ug outlined in the nppendices is estimsated to be $ .

Otvher costs ©9 boe incurred by SHCC during the iuplementoation

of the nroject by uiy of direct conbracty o private industsry
Tor civil wvorks, tzonsportation, procurenont of oquipment uot
provided by ihe Joponese side ore vstimoted to Lo §§ .

“he total cstimated costs for the project for a duration of
five ycors is § .

Jadrotovy appronviations:

——

Iuplouiontotion under this R/D shall be subject to ¢he bud-
gevary oppropriations in SWCC and JICA.”

Hethod of Fusment:

. fuy project onpsuditure not provided by the Japonese side such

gt

hrticle 17,

vs, (1) porsonnel costo, travel, accorzodaiion ond ony other
porsonuel benefits not less fovorable thon those granted to
the npecinlicis ond theiy familics of a Lhird country in the
Kingdou of Huudi Arvabin, and (2) procureuont of paterinls,
chenicola, oguipnont onnd ony othor expenditurc related with
tho . Teost Plwni or the muterinla laboratory, shall be subpitted
by the joint teon vith recomiendations to BUCC for approval.
Afer SUCC approval thoe wnount will be paid from tho alloted
funds for the oprecment.

Yifaciive bavag

- —-——

a. Whig oprecnent shall. becone effective ofter sicmmture:of the
reproneircuiives of the portica, snd shnll rewain in cfrect
wngil temainated in accovdence vith sxticle M4 Helew, or the
soxninntion of vhe tcehnicel ond Econonie cooperation

-—"/...
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Article 14,

-

A~ icle 15,

Article 16.

. Dote e

-9 .

fgreenent of Harch 1, 1975, whichever shall occur first.

b. The duration for the technical cooperation for the
Project will ve five Years fronm to

Fovce liajeure, :

if any varty to this sgreement is rendered unable because of
force wajeure to pérfora its responsibilities under this agree-
ment, these responsibilities shall be suspended during the
period of continuance of such inability. The tera "Porce
rajeure” weans acts of God, mcts of pudblic eneny, war, civil
disturbinces, and other similar events not caused by nor within
the control of the perties. During the period of suspension of
the performance cunsecd by force majeure, SWCC may continue to
Pay unorital costs of mointaining the Japanése team in Saudi.
Arabia. In the event of susperision of a porty's dutiés because
of force majeure the parties shall consult and endeavour
Jointly to reuolve uny attendent difficulties.

Amendment, extension op termination.

A~ This'ugreement nay be saended or extended by nutual
agreerent- in writing,

B- This agreement uay be terminated by any party notifying
the others 60 daye in advence in writing.

Resolution of difficulties

SMCC and JICA upon request of any perty, regerding any matter -
reloting to the ternms of thiu agreenent shall;ehde&#or'Jdﬁntly
in o gopirit of cooperation and mutuel trust to resolve ony
difficulties opr misunderstanding that may arise.

30-



Sciiedule of the Project

ANNEX I

e

Year

1980

1981

1982

1983

—
1904

{1)
(2)
(3}
(4}
(5)
(6)
(7}

1. Field Test Plant

becision of Site
Designing
Fabrication
Civil Works
Transportation
Installation

Operation

T - -

I

ﬂn

Haterial Rescarch
Laboratory

(1)
(2)
(3)

{4

Decision of Site
Concept Designing

Detailed Designing
and Construction

Research Activity

r - -

I

- - - - - - - - -L

3.

Research Equipment

(1) Procuremepp

{2)

Jransportation
and Installation

|

Report

(1)

(2)

Aunual Report

Pinal Report

3

11

Personncl

{1)
{2}

Saudi Arabian side

Japanese side

p ® = = = & m o e = = e = - e e = w =

=1 - - - - - - .1 -

- - - - - - - - - - - - - L 3

1

Joint Meeting

- oy

<

—ﬂ-.'-'-..F--—--—-'--L--_---“\L“

<
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ANNEX 11

Research Themes

The main rescarch thewmes are as follows:

1. Operation of the 500 m3/duy Field Test Plant
(1} First research operation
{(2) Seccond research operation
(3} Material inspection

{4) Corrosion testing with a mini-brine heater

2. Study in Material Research Laboratory

{1) Corrosion study

-—--gXamination of metallic corrosion in the Field Test

Plant.and 2 mini-brine heater, and study on typicai

corrosion phenomena in the desalination environment

and instantancous measvrement of corrosion velocity:

{corrosion monitoring)

{2) Chemical study

~--study on chemical analysis, corrosive environmoent,

corrosion products and scale deposition

-

3. Recomﬁendation

Proposal of the most recommendable Plant on the basis

of the results obtained in the Project,’
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ANHEX 111X

Specification of Field Test Plant

1. Capacity 500 m3/day

2. Type of plant Brine recirculaling type long tubé
design multi-stage flash evaporator

3. Haterial of shells | Concrete -

4., Scale prevention pH control by sulfuric acid
injection

5, Scale elimination Ball cleaning system

6. Performance ratio 3.0

7. Humber of stages Heat recovery: 6 stages

Heat-rejection: 2 stages
8. Sea water TS 48,200 ppm (max.)

Temperature {max.): 32.2°C

Intake quantity: 385 t/h
9. Steam (1) Heating 7 €/h (1.5 kg/cm2 G)

(2) Steam ejector 0.5 t/h (10 kg/cm? G)

10. Concentration ratio 1.24
11. Flow rate of

recirculating brine 174 t/h
12. Recirculating brine 120 °C

maximum temperature



l'
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ANNEX 1V
Laboratory Equipments

Equipment for Corrosion Test

(1) Corrosometer

(2} Corrato;

{3) Metallurgical microscope

(4) Roughness meter

(5) Potentiosﬁat/galvanbstat

(6} Immersion corrosion testing equipment
Equipmeﬁt for Water and Chemical Analysis;
(1} Atomic absorption and flame photometer
(2} Spectrophotometer

(3} X-ray diffractometer

{4} Automatic titrater

(5} pH meter

General Equipment

{1) Analytical balance

{2) Drying oven

{3) Muffle furnance

(4) Vacuum pump

Glassware. and Others -

Laboratory Furniture
Machine and Tools

Process analyzer

Hote: Major cqguipments only.

For details, refer to bocument No. SAJ~103.



ANNEX V

Yersonne!l

1. Saudi Arabian side

Direcfor
Administrative Office
General Affairs
Accountant

Purchaser
Field Test ¥Flant

‘Operation Engincer
Mechanical Engineer
Instrument & Electrical Engineer
Concrete Engineer
Operation Crew
Material Research Laboratory
Corrosion Researcher
Chemistry Researcher

2, Japanese side
chief Represcntative

Ficld Test Plant
OPcration Engincer
Hecﬁénical Engineer
Instrument & Electrical Engincer
‘Concrete Enginecer -
Opcration Crew
Inspector & Maintenance Engineer
Material Rescarch Laboratory
Corrosion Rescarcher
Chemistry Researcher

Inspector of Corrosion & Scale

-35-
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Total 18
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HAIN GHANGES OF THE PROJECT

Iten Previous Present

(1) Construction period 2 yéars 2.5 years

(2) Joint meeting twice/year once/year

(3) Reporting none _ annual and final

€ Plant operation short, 100 and 120¢ first, 80-s 100 -» 12d¢
long % 2 second

(5) Corrosion mopitoring

Test Plant yes 8o
MRL no yes
(6) Research theme economic. anslysis recommendation

"(?) Personnel

Saudi Aravia 56 persons 18 persons
Japan average 7 persons 13 persons
(t, Site office (Plant > - o
Control) 420 & 276 n
{9) Mini-brine heater none added
(10) Ioop test © yes deleted.




¥EHO
éomparison of the Japanese and Saudl drafts
Title fof the docurent of agreement
Patents
Joint funds
Reverse osm&sis
Supplerent
.-'Signers-

= Estimated costs -

- Termination -~

Cost estimate

~ The tentative cost estimate for the Project -
- Base data for cost -

- Impleamenting procedure -

~ Remarks on implezenting procedure -

Research on reverse osmosis

Corzzents on Research sites

December 2Znd, 1979

JICA

31-

Annex 1

Annex 2

Annex 3



TSOFITNOTIITQ JO vOTINTOBDY ' of

UOFITUTWAIL X0 UOFSURINT ‘IuIWPUIWY T

_ dandfu Waog  ‘uy

9380 PATIVNIIT  CCT

Judwdeg yo poulaw gy

suoyavyxdozddy LxvisSpng - TT

380D pRITWIISY QT

SUIWY *E PTPYIXV AT €ITDTIAY Yl IO AdpAO

"8 *ON U3ITs pezdduuLoD Burpuag duoN uwwwwaounaq Axe338png 0T £1
2Tquadaony woyantosvy (§r*aav) VO N 21
VTQTIENE JON UOTATUTMADL &g
aTquadadoy BOTBUIINT 7 JudwWpLIWY :y
(9 T'32v) JUON 144
21 queadadoy g
PTQuEpUTISXDPUN JON POPPE iy (CT'3ay) ICP DATIVIIT YT ot
PRPIOU UCTSSNDSYP JAON *OTQUIdodDVL aoN Iuwdwleg 3O POYIOW (2T 3av) JUWON &
«3urpuag 83800 POITUTISY (TT*3aV) QU0 2
oTqeadasoy ane ey 22304 (0T 3xv) uoN yi
poavdaxd daTavuRITY "OTQEadodvdT 30N aurouqm (6 *32v) JUCH =)
aTqeadosoy S3a0dax Aravaxend (¢ *axv) duoy [
a1qvsdovoy (T *a3ay) ‘7 puv v Y
AiTsSsadou 30N SO FIIV Y3 FO dTITL 2uoy ¢
dTqupULISISpUN JoN FOowT 2udwoDIBY UISAIIG /Y z
4DIADT BUTAVAGD INOYITM (G/9) 3udundep paysesay
Buppuay (3uowaalBy) uewadoq PUZ X23397 Buridao) T
oPEs asoueder yo uxumeam 9PFS Tpneg apTEs vsvuvdyp ‘O

F13vip YPNTS Pur osouvde[ o43 3O uosyaedacy oy

-318-



2. Title for the document of agreement

(R/D or Agreement)

An agreement to be concluded by the Government of Japan
is usvally subject to the debate and approval of the Diet (Japanese
parliament) which require complicated precedures and take quite
a long time. The Government of Japan, therefore, prefers to avoid

the form of agreement im case of technical cooperation.

In stead of that, it is customary for the Government
of Japan to use the form of R/D as general procedure to
implement the goverrmental basis technical cooperation.
R/D is to be signed by the responsible officials of the
inplementing agencies of both countries and endorsed by the
exchange of a Note Verbale with R/D as annex between the two
governments through diplomatic channel. This practice has
been long adopted between the Government of Japan and many other

governments without causing any trouble.

Concerning our technical cooperation on desalination,
the form of R/D was already signed last September and used
as the aqcument'which constitutes the basic agreement of our
cooperation, and the Article 7 of the said R/D stipuléte§ that
"the detailed Record of Discussion should be agreed and_éigned
by JICA and SHWCC at the earliest possible date”. On this basis,
the Japanese team headed by Dr. Totaro Goto has submitted to the
Saudi side the draft of detailed R/D.

It is to be mentioned, furthercore, that this draft
refers teo the Agreement on Econcaic and Technical Cooperation
between the two Governments, thus attaching to itself the

significance derived from the "mother" Agreeaent.



3. Patents

The Project will be carried out jointly on the materials
which are required for adaptation to the natural conditions of
the Kingdom of Saudi Avabia. JICA has been taking as much necessary
neasures as possible to provide the various services at its own
expenses, in accordance with the laws and regulations fn force in

Japan.

Japanese Governzent is desirous that all the inventions
and proprietory information which will arise out of any work
performed in the Project shall rezain the property of both the
Saudi and Japanese sfides. They will revert

- to the Saudi side in the Kingdom of Saudi Arabia.
- to the Japanese side in Japan.
= to both sides jointly in the thivd countries.

The alternatfve by the Japanese side for the Article
"Patents" is as following:
(1) If inventions or discovery arise out of any work performed
under the Project,
2. Im and to any such invention or discovery, SHCC or
JICA shall acquire all rights, title and intefest in

its own country. ..

b} In and to any such invention or discovery, SWCC and
JICA shall acquire, in general, equal rights, title
and interest in a third country.

(2) SWCC or JICA which ovns an invention referred to in the
subparagraphs of (1) above shall take necessary nea;ures
to license such inventions to the nationals of Japan or
the Xingdea of Saudi Arabia on terus and conditions rost

rfavourable vnder the laws and regulations of the owvner-

country.
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4, Joint Funds

It is fwpossible to keep, at the start of the Project,
tee joint funds which could cover all the expenses during whole
the period of the Project, because JICA can only prepare its
budget annually and can spend each item of the budget only
for its own purpose.

Fixing the percentage of cost sharing between the two

~ parties is 2lso impossible for the same veason.

5. Reverse Osrnosis

' The Japanese side is prepared to cooperate on the reverse
osmosis project in conducting experiment in module test (on the
assunption that the utilities of other imstallations will be made
available for this project also), and accepts the addition of a

relevant Annex.

The cost for this cooperation is estimated very roughly
as below:
{(million Japanese Yen)

(a) Fabrication, transportation, etc. of the module

42 }
(b) Dispatch of Japanese Experts {21 can-nonths)
30
(c) Personnels of the Saudi side {23 ran-months)
S 16

Concerning the sharing of the above cost, (a) and (b) will be
borne by the Japanese side, and (¢) will be borne by the Saudi
side,
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6. Supplement

—_Signers -

In case the Saudi side insists on the participation of the
Saudi-Japanese Joint Committee in the conclusfon of the document
of agreement, the Japanese side proposes that the heads of both
sides in the Joint Committee sign on some sort of covering letter
to the R/D which wili be signed by the responsible officials
of the inplementing agencies, nparely JICA and SKCC. (If the
signature takes place prior to the teeting of the Joint Cog-
wmittee, the signer for the Japanese side may be fts ambassador
in Jeddah),

~ Estimated cost -~

The Japanese side accepts Article 11 of the Saudi draft,
on the following condftion:

1. The portion of the Japanese side wil} remain as offered by
it.

2. Article 10 of the Japanese draft will be kept as it is.

-Termination-

Sub paragraph B of Article 14 of the Saudi drafe sgems to be
taken from Article 13 of the Saudi-American agreement of Technical

Cooperation in Desalination, which does not have {ts own duration.

On the other hand, the period of Saudi-Japanese cooperations
is expected to be five years. Therefore, subparagraph Biis -
not suitable to the latter.

42



_ However, if the Saudi side insists on keeping it,
the Japanese side agrees to it on the condition that the fol-
lowing paragraph should be added as 'C" :-

C. BHowever, in case there are sose ongoing progranms
at the time of the termination of this R/D in ac-
cordance with subparagraph B above, they shall be

continued until their completion under the provi-
sion of this R/D.

-43-
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22 DEC. 1979

BASE DATA FOR COST

1. Materfal Research Laboratory
(1)_Laboratory Building
1) A/E

2)

3)

4)

5)

The cost includes specifications, calculations,
drawings and tender documents, but excludes
supervision of the construction. Total A/E cost for
laboratory building is assumed to be 4% of the

construction cost.

Construction

Office furniture

Building materials & éQuipments for HVAC
Transportation of matérials, equipments &
insurance. (from Japan to Saudi Arabia)
Construction of building & HVAC for 1400n2

Teaporary construction

Laboratory Equipaents {C.1.F)
(Refer to Annex V)

Equipzent for corrosion test
Equipzent for cheamical analysis
General equipment

Glassware and others
Laboratory furniture

Hachine and tools

- Process analyzer

Standard data booklets

Transportation to'Saudi Arabia

Transportation of Equipzents in Saudi Arabiaz
Disembarkation and inland transportation

Installation and Adjustmént of Equipzent

Installation, (3 Persons x 6 months)

~ Adjustment, (2 persons x 6 months)

46-

X 103 us$

120

3,055
82
1,167

1,160
1,513

955

169

22)
€5
58

133

300
180
120



(2) Field Test Plant

1)

2)

3

4)

Design
Process and mechanical design

8800 x 25 /% 3 €920 000

Fabrication {C.I.F.)
Evaporator

Long tube type evaporator using concrete shell
4 modules {17 stages)

Auxilliary equipments

Brine heater, deaerator, decarbonator, pumps
and etc.

Electrice & instrume;t equipaents
Boiler (capacity 10 t/br) & 011 day tank

Transportation to Saudi Arabia
Max. unit weight 120 ton

Transportation ia Saudi Aradbia

Disembarkation and inland transportation
Installation

Japanese supervisor

g7 manmonth o 16 000 3 § 220,000
Local 1abour

280 DAPTRORED o 1500 3 § 420,000

5)

6)

7

Construction equipments
Others

AJE for Plant Civil, Control Room and Boiler House
AJE for civil work

AJE for control room & boiler house

Civil Work

Foundation of equipment
Intake facility
Discharge facility

Control Rooz & Boller House
Control} rooa (276 n?)
Boiler house (66 w?)

220

2,200
1,150

250

250
300

250

110

830

220

420

130
60

70
34
36

1,000
500
400
100

1,200
1,100
100



(3)

Ancillary Facilitfes for Material Research Laboratory
1) A/E
The area for rmaterial Ttesearch laboratery is
assucmed to be 20,352 n2,

2) Construction
Site preparation
Road and pavenment
Gardening
Fence and gate

Lamp posts

2. Research

(1)

(2)

3)

Research Personnel
1) The Saudi Arabizn side
$986,000
2) The Japanese side
Trial operation
$10,000 x 23 pan-month = $230,000

Research
$1,470,000
Cpnsumable Materials - for research

$6000/year x 4 men x 2 year = $48,000

Utility
For laboratory building
$6,800 x 3 year = $20,000

For trial operation of plant
$30/hr x 400 hr = $12,000

For research operation of plant

$21,300/a0onth $255,000

Utilities unit price
Fuel oil $ 16/ton Sulphuric acid $ 480/ton
Electric $ 247103k Anti-foam agent § 8/kg

48-

14

470
24
330
46
28
42

2,689

%8

2827



3.

4,

(4) Maintenance 562

Haintenance labour for laboratory buflding
$800/man-month x 11 men x 27 month = $238 x $238 x 103

Spare parts and maintenance for the plant

$324 x 103
{5} Transportation 165
1) Vehicles 75
Engineers and their Families
5 sedans and a mini-bus
2) Domestic Trips by Air to Riyadh 90
3 pan x 12timeslyear x5 yeér = 180 tiwes of 2 nights trip.
Accommodation
(1) A/E 330
Specifications, calculations, general layout, drawings and
drawings and the tender book will be prepared.
(2) Construction 14,200
1) Housing 11,000

15 houses for 15 families with 3 bed rooos, a dining roonm,

a living room and 1 bathrooa. (3000 =2)

. 4 houses for 32 singles with a canteen and a play roomz.(2000 n2)

2} Mosque (150 n?) 1,200
3) A pool {252 x 17m) and two tennis courts 200
4) Water supply system, sanitary sewer and store drainage. 300

5) Guard house, fence and gate, gardening pavement and lamp 1,500

posts.

(3) Haintenance

800 §/ x 10 x 12 month x 5 year = 480,000 500
nan nan

Joint Technical Meeting

5 times 180

In Saudi Arabia 3 times
In Japan ? tices



—Nm%

ITEMS

Cost Share Agency of
order
Saudi Japan  SWCC JICA

Arabia
Material Research Laboratory
{1) Labbratory Building
1) A/E 0 0 0 __Japanese company
2) Construction 0 international tender
3) Laboratory Equipments 0 0 _Japanese company
4) Transportation of Equip-~
ments (in Saudi Arabia) 0 Saudi Arabian company
5} Installation & Adjustment
of Equipment - 0 0  Japanese company
(2) Field Test Plant
1) DPesign 0 0 ¢ Japanese company
2) Fabrication 0 0 0 Japanese company
3) Transportation fn Saudi
) Arabia 0 Saudi Aradian company
4) Installatfon 0 0 WRPC (Slv) & international
tender
5) AJE for Plant Civil, Control
Room & Boiler House - (1) 0 Japanese company
6) Civil Work G international tender
7) Control Roonm & Boiler House international tender
-(3) Ancillary Facilities for Mate-
rial Research Ladboratory
1) A/E ' 0 0 Japanese coapany
2) Construction international tender
Research
(1) Research Personnel
1} The Saudi Arabian Side 0 -
2) The Japanese side ] 0 -
(2) Consumable Materials 0 -
(3) Utilicy 0 0 -
{4) Maintenance 0 4] -
(5) Tramsportation 0 0 -
Accommodation
(1) a/E 0 0  Japanese company
{2) Construction 0 international tender
- 1) Rousing
2) Mosque
3) Gymnastic facility
4) Utiliey
3) Ancillary facflfties P
) &>,



REHARKS OX IMPLEMENTING PROCEDURE

1. -AJE Services

It 18 recommendable that the whole AfE services for the Froject

will be implemented by the Japanese side although most of the charge
is paid by the Saudi Arabia side. The reasons are:

(1) Since the research work in laboratory is fivmly associated with
the operation of the Field Test Plant, the whole planning must

be made by one contractor,

(2) A laboratory building requires more severe and sophisticated
functions than an office building. Only experienced architects
" can satisfy these requirements through consultation with the ve-

searchers and engineers who will use the laboratory.

.(3) In addition to that, the cost of the contract as a whole is

expécted to be lower than the sum of the individual AJE services.

(4) Those facts lead to a conclusion that a Japanese contractor

recormended by HRPC can offer the best AJE service.

2. Design and Fabrication of Field Test Plant

. The Saudi Arabian side is expected to pay the additional cost
due to the fncrease in performance ratio from 3 to 6. The shaves
from the both sides will join and be appropriated to des?gn and
fabricate the Field Test Plant. The implementation should be
perforsed by the Japanese side,.

3. Tastallations of Laboratory Equipments and the Field Test Plant
The laboratory equipments will be installed by the Japanese

side at its own expense.

Concerning the Field Test Plant, the Japanese side will bear
the cost of preparation for the tender book and the cost of the
supervisors. The Saudi Arabian side will tender for the installation

of the plant - erection of equipments, piping, cabling, insulatiom, etc.



4. Construction

"The Saudi Avabian side will tender for the foliowing construction

works based on the tender books.

(1) Laboratory building

(2) Civil work for Field Test Plant

(3) Contrel room angd boiler house

(4) Ancillary facilfties for Material Research Laboratory -

(5) Accozeodation

It is recommendable that the whole construction will be implemented
by the Japanese side, because;’

(1) Since these constructions are associated closely fn function

.and distance, it is convenient to be contracted by one constructbi.

The requiremepts can be met rmostly by Japanese firm recom-
mended by WRPC,

(2) The laboratory buflding must be equipped and furnished

with various special facilities, such as fume hoed, service slots,
trenches, etc. Reliability of the buflding functions for research
is very important. These special qualities of laboratory building

can be made by a well-experieanced constructor.



RESEARCH ON REVERSE OSMOSIS

22 Decenber 197%.

Reverse osmosis is expected to be one of the mogt proezising
processes in future, and extensive studies are being conducted in the
vorld. The first module for sea water desalination appeared on market
in the U.S., but the Japanese industry with high potential of polymer
chemistry has been developing modules with higher recovery rate and
less m-value than the forerunmner's ome.

The Water Re-use Promotion Center, a public organization in chairge
of desalination development, runs Chigasaki Laboratory under the
leadership of a technical committee on reverse osmosis. The Committee
that consists of specialists from university, national laboratory etc.,
selects modules from private firms, plans experiments and analyzes the
data obtained. They have already developed some new technologies in

the process of research.

The Hater Re-use Promotion Center has started a study on reverse
osmosis process in 1974. The present study is being made with two

“units of test plant, each having 800 m3/day fresh water capacity. The

wodules are Toray's SC 5200 and Toyobo's Hollosep KR 8650. .

The Japanese mission would like to recomzend the sare modules as
the ones used by the Water Re-use Poruwotion Center at Chigasaki. They
showed excellent performance with rather simple pretreatment. Consequently,
the main purpose of the study will be test of durability under the site

conditions.



RESEARCH ON REVERSER OSM0OSIS
( TENTATIVE )
AL AL S

1. General

The natural conditions of sea water in Saudi Arabla are charactérized
by higher salinity and temperature. Consequently, the main problen
is durability of modules. 1In this study, durabflity tests w{ll be
performed with Japanese wodules.

2. Test Plant:

é.l Sez water

42,000 ppa TDS, 32°C max. and clear

2.2 ~Modules for test
(1) hollow fider (Hollosep BR-8650S of Toyobo Co.)

diameter , 8 inches

cax. pressure 80 Kg/cam?

shell FRP? and SUS 316 (stainless steel)
capacity 20 n3/day in single stage

salt rejection 992

KaCl 42,000 pp=

Pressure 50 Xg/cm?

Temperature 40°C

recovery 30%

(2) spiral wound (SC 5200 of Toray Industries Co.)

dianeter 8 1nches

nax. pressure 80 Xg/cm?
capacity 20 n3/day

salt rejection 997 in tvo stages
RaCl 42,000 pp=
pressure 70 ¥Xg/cm?
temperature 25°C (max. &0°C)
recovery 351



2.3 Pretreatment

The sea water in Jeddah is rather clear and the fouling index (FI)
is expected to be 5-6. 1f it is true, a direct coagulation and
filtration will be enough for the pretreatment. A de-chlorination

process is required for the spivral wound modulés after the pretreatment.

(1) Capacity: 150 m3/day
{2} Filter with an automatic back washing
{3) Tanks

5 3 for feed and pretreatrpent each.

2.4 RO equipment

Capacity: 40 m3/day (20 ul/day x 2 plants)

Cartridge filter : 2

Hiéh pressure pump : 80 kgfemZ, 11 kw x 2

Instruzents : pressure gauge, flow meter, pH meter, electric
conductivity etc.

Fresh water tank : 2 m3

2.5 Flow sheet
See "FLOW SHEET, TENTATIVE"
Area required :

(1) outdoor : 5m x 7m
{2) indoor : 5a x 6m

-55-



3~ Schedule of Test

First year |Second year

1. Fabrication

(1) tnvestigation and
designing.

{2) procurement of . s
equipments

(3) fabrication <>

(4) transportation and <
installation

12, Experiment

(1) Trial test ) 2.5 months
(2) Test of duration E ;f 12 months

H
b4
Y

4~ Personnel :
4.1 Japanese side

investigation : 0.5 noath x 3 pérsonst
installation and trial: 3 months x 2 persons -
operation : 13 months x 1 person

4.2 Saudi Arabian side

Not yet decided, but about the sanme man-months as tﬁer
Japanese.

5- Expense :

The expense will de approximately 300 thousand dollars, excluding
avxiliary equipaents such as intake, discharge, building, ete.,,
and will be provided from the Japanese side except the expense
for the Saudi Avabian personnel,
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COMMENTS ON RESEARCH SITES

22 December 1979,

The Japanece mission visited the SWCC offices at Jeddah,
Yambu, Al-Judail and Al-Khobar as the candidates for the research
site, The investigation was made from the view point of
construction and running of a vesearch ceater of sea water

desalination fn the Kingdoa.

The mission found no significant difference in construc-
tion cost among the sites. The more important is the prices
at the actual implementation of the Project, which varies

greatly depending on the conditions.

In running the laboratory, research activity requires:

(1) Co-operation with specialists outside the laboratory
- in different fields.

(2) wany kinds of measuring iﬁstrument

(3) various scientific and engineering literatures, data

and journals,

Universities or colleoges are good sources of specialists
and technical information, Also, they keep a variety of }nstru-
zents and equipments with service. An industrial complex or
2 large city can offer technical service and information to some
extent. Consequently, while a laboratory cennected to university,
industrial area or large city has considefable advantage, an
isolated one will be handicapped. ]

The mission would like to mention the advantages and

disadvantages for each site as follows:

-58-



1.

Jeddah:

Advantage

(1) neighbor to the Western Province Office

(2) close to university

{(3) close to industrial area

(4) good circumstances for living
{(5) lower turbidity of sea water

{(6) existence of a reverse osmosis plant

Disadvantage
(1) licttle consideration by SWCC

{2) narrow space

Yambu
Advaﬁtage

{1) clean sea water
(2) close to industrial area in future

(3) easy access to intake and discharge

Disadvantage

(1) isolated from technical infermation and service
(2) close to discharge device

~ possibility of mist and moisture

(3) close to turbine and generators
- possibility of noise and vibration to delicate

instruments.

Al-Jubail

Advantage
(1) close te industrial area
{2) some technical service

(3) availability of accommodation



Disadvantage

(1) probably high turbidity of sea water to reverse osmosis
{2) Saudi-u.s Training Center

4. Al-Xhodar
Advantage
(1) close to university
(2) clos2 to industrial area
(3) various technical service
(4) good circumstances for living
(5) probadle availability of accommodation

Disadvantage
(1) change of salinity of sea water
(2) probably high turbidity of sea water to reverse osnosig

(3) 1low recovery for reverse osmosis in case of high salinity.

As described above, Jeddah has the B0st advantages and the
least disadvantages. However, if SWCC has no intention to take
it for the site, the second best will be Al-Jubail. When the
research themes involves reverse ososis, the feed sea water
at Al-Khobar will have considerably important defedts»bigh
salinity close to 60,000 ppa ard its change, “The former will

result im a lower recovery and the latter will require some device
for adjustament.

If the research center shovld not locate at the same site

for the traiming center at Al-Jubail, Yanbu will.be the second -
best.
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(s )

Hinutes of Jieeting

February 2¢¥,1G50

The Japanes¢ wission dispatchediby Japan International

Cooperation Agency (JICA) held several meetings with the
engineers of the Saliné Vater Conversion Corporation (SYCC)
concerning the techmnical cooperation on sea uater desalination
technology (hereinafter referred to as the PROJECT), during
their stay in the Kingdon of Saudi Arabia from the 16th to the
27th of Fedbruary 1980. -

. ("he list of attendants to the meetings is attached in

- (2

Anpex 1).
The outline of the meetings is as follows:-

The Japenese side submitted to the Saudi side a draft of
Detailed Récord of Discussions, Technical Documents and
Estimated Cost (Tentative),

Both sides agfeed as to the Ficld Test Plant as follows:

{1} The performance ratio is increased from 3 to 6.
The incremental cost due to the increase in perforoaonce
ratio will be borne by the Saudi side:

(3) JICA will provide the evaporators and the instrunenta-
tion eguipnents only for the plant.

The Japancse side stated that the Japanese represeaniative
of the Joint Technical Tean would be dispatched afte> the
completion of necessary preparations such as detailed
investigation of the site and planning of construciion.

The Saudi. side asked about safety of asbestos and its
»os5ible alternative. The Jopanese side replied that no
harm vould be caused by using asbestos in buildibdg and
luaboratory materials, aund. promised to supply SUCC with
technical information on this matter.

Tne Saudi side expressed their desire that the dispatched
Japanese experts would advise, SWCC on technical probleins
besides the YROJEC?. The Japanese side stated that the
experts vovld advise SUCC as long as the implenentation
of the FROJEST was not hindered due to such ap additionzl
VOTH.
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Both sides agreed to the final draft of the DeSailed Record
of Discussions attached hereuith. The Saudi side ecrpransed
cheir approval on the Pechnical Documenis and Dsiipased Con
(Tentative),

[9)]
!

7~ Both sides agreed to make their bbst offorts for signing
of the detailed Record of Discussions on the occasion b
the visit of H.E. Minister of Agriculture and Water and
designated Governor of SHCC, the Kingdom of Saudi Arabia
vo Japan, scheduled next Barch or April, and also for the
endorsenent of the FROJECT on the oecasion of the visit of
H.E.linister of Planning and the Head of Saudi Side in $ho
Saudi-Japanese Joint Commitfee, the Kingdom of Saudi Arabia
to Japan expected next iarch or April.

&- In case that the above mentioned prddédures becone difficult,
adequate alternative arrangenents will be made through the
consultation between bolh sides.

)
!

The Japanese side stressed the inportance of reaching to the
decision on the site as soon as possible with regard to

the jwplementation of the FROJECT. The Saudi side assured the -

Japanesé side of making this decision withoud delay and inforning

A% %o the latter. - '

_Eng. YOUSUF H. HASSIF Dr. TOTARO

Director, MNept. of Research Tean Leader
SHCC. JAPANESE DELEGATION
JICA.
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ANHNEX 1

Japanese Mission

Dr. Totaro Goto | ~ 'Peam Leader

: S : Director, 1st Section of Frocesds
Research & Development Division.
Hational Checimal Laboratory fox
‘Industry
Agency of Industrial Science anrd
Technology
Hinistry of Internpational Trade
and Industry.

Kr. Ikuo Kakino - Policy Adviser
: Deputy Director, Technical Cocpera--
tion Division
Economic Cooperation Department
International Trade Policy Burecau
Hinistry of International Trade
and Industry.

iir. Shuichi Tsunoda - : ) -
. . ) Planping Adviser
: . : Deputy Director, International

Research & Development Cooperatio:n
Agency of Iandustrial Science ard
_TPechnology
Hinistry of International Trade
and Industry.

Fr. Hasaru Tateishi =~ Coordinator

. h Deputy Director, llatural Resouvrcss
Survey Division ,
Mining & Industrial Planning «nd
Survey Departnent

Japan International Cooperation L i

tr. Xunio Kikuchi Saline Conversion Technical Adviser
' - General Manager, Desalinaticen
Techiiology Division
tlater Re-Use Frouotion Center

Fr. Hamio Minagawa Saline Conversion Technical Advisar
' ‘Senior Engineer for Laberavoesy Dec: T
Desalination Techmolopy Division
Wlater Re-Use Promotion Cenber

Hr, Hasaaki Imai Szline Conversion Technical sdvisoo
' Senior Engineer for Pluant Besipn
Desalination Technology Division
Hater Re-Use Promotion Center.
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{(Vith attendance of)

Ir. UHaotoshi Osada

Hr. ‘Pakeshi Komori

sSWUce
lr. Youssif H.Nassif

Hr. Habeeb Hohammed

-10-

Deputy Representative for tho
Secretariat $o the Saudi-Jupunesc
Joint Comnittee.

Expert from Japan International
Cooperation Agency (JICA) to thc

. Secretariat of the Saudi-Juvanesc

Joint Committee.

Birector, Research and Techpiezl
Departament.

Engineer, Research and Pechniczl
Department. :



DETAILED RECORD OF DISCUSSIONS
BETWEEN THE JAPAN INTERNATIONAL COOPERATION AGERCY AND
THE SALINE WATER CONVERSION CORPORATION OF
THE KINGDOM OF SAUDI ARABIA

(DRAFT)

The delegate of the Saline Water Coanversion Corporation
headed by

¥

visited Japan from the th of s 1980, to the

th of » 1280, for the purpose of making

detailed agreement of the project for the technical cooperation
on sea water desalination between Japan and the Kingdom of Saudi
Arabia (hereinafter referred to as the PROJECT) with the Japan

International Cooperation Agency.

rBoth delégates worked out details of the FROJECT on.the basis
of the results of the basic Record of Discussions concluded
between the Japan International Cooperation Agency and the Saline
watér donversiqn Corporation on the 6th of Septemdber, 1979

(hereinafter referred to as the BASIC R/D), and agreed as follows:

Aftiq1e 1. Scope, Purpose and Objectives
A. The outline of the Cooperation

The Japan International Cooperation Agency (JICA) and
the Saline Water Conversion Corporation (SWCC) will
cooperate with each other, in éccqrdance with the
BASIC R/D, the Agreement on Economic and Techmical
Cooperation between the Government of Japan and the
Government of the Kingdom of Saudi Arabia, of 1ls¥ of
ﬁafch, 1975 (hereinafter referred to as the AGREEMENT)
and the recommendation of the Japan-Saudi Arabdbia Jointb
Committee in implementing the PROJECT for the purpose

of securing desalinated water in the future by -

transferring the technology developed by the
-



Hinistry of International Trade and Industry, the

Government of Japan.

The Outline of the PROJECT
On the basis of the sea water desalination technology
of multi-stage flash evaporation process and reverse
0smosis process developed by the Ministry of Inter-
national Trade and Industry, the Government of
Japan, the FPROJEGT will be carried out on the study
required for adoptation to the natural conditions
of the Kingdom of Saudi Arabia undep the tentative
time schedule of a five-year program as indicated
in ANNEX 1i.
(3) Consultation and Exchange of Information
A joint meeting of high-level officials or spe-
‘cialists of the both countries will be established
in order to have consultations ang exchange of
information about the technology for sea water
desalination and to promote the PROJECT.
During the PROJECT, the meetings are scheduled to
be held alternately in Japan and in the Kingdom
of Saudi Arabia. '

(2) Establishment of Desalination Research Laboratory
A research laboratory for desalination technology
(hereinafter referred to as the Desalination
Research Laboratory) will be established in SWCC

and furnished with necessary research equipnment.
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Article 2.

" (3) Construction of Field Test Plant and Module

(4)

The

Test Plant

Attached to the Desalination Research Labo-
ratory, a field test plant of multi-stage flash
evaporation process, capable of desalting 500
m3/day (hereinafter referred to as the Field
Test Plant) and a module test plant of reverse
osmosis process, capable of desalting 40 mB/day
(20 mafday x 2 units) (hereinafter referred to
as the Module Test Plant) will be constructed.

Research

Research will be undertaken on the durability

of the concrete evaporator shells and the
prevention of corrosion and scale deposition

by the effective utilization of the Desaliration
Research Laboratory and Field Test Plant, and
also the durability of reverse osmosis modules
by the effective utilization of the Desalination
Research Laboratory and liodule Test Plant. The
research themes of this study are listed in

ARNEX II.

Heasures to be taken by JICA

(1)

In accordance with the laws and regulations in
force in Japsn, JICA will take the necessary

measures to provide, at its own expense, the

" requisite services of Japanese specialists

(ANNEX VI) %hrough the pormal procedures under

the Technical Cooperation Scheme of Japan for

13-



the purpose of conducting the PROJECT as

mentioned in the Article 1. (B).

(2) In accordance with the laws and regulations in
force in Japan, JICA will take the necessary
measures to receive, at its own exXpense, the
Saudi Arabian personnel connected with the
PROJECT for technical training in Japan, through
the normal procedures undep the Technical
Cooperation Scheme of Japan,

(3) a. In accordance with the laws and regulations in
force in Japan, JICA will take the necessary
measures to provide, at its own expense, the 7
Field Test Plant (evaporator and instrument only)
and Module Test Plant, and the main equipment
for the Desalination Research Laboratory through
the normal procedures under the Technical
.Cooperation Scheme of Japan. Specifications
of the Field Test Plant and Module Test Plant
and equipment list of the Desalination Research
Laboratory are indicated in ANNEX I1I, ANNEX IV
and ANNEX V respectively.

b. The Field Test Plant, Module Test Plant and
Desalination Research Laboratory equipment
referred to above will be utilized exclusively
for the implementation of the PROJECT upon the
advice of Jaﬁanese specialists.

(4) In accordance with the laws and regulations in
force in Japan, JICA will take the necessary

measures to meet:



a. Expenses for drawing the concept design of

the Desalination Research Laboratory.

b. Expenses for holding the joint meeting in
Japan.

c. Expenses for dispatching Japanese senior
officials or specialists to the Kingdom of
Saudi Arabia to attend the joint meeting.

Article 3. 7The Heasures to be taken by SWCC

(1) In accordance with the laws and regulations in

" force in the Kingdom of Saudi Arabia, SWCC will
take the necessary measures to provide at its
oWn expense:!

" a. The services of the Saudi Arabian counter-
part personnel for the PROJECT, including
the operation of the Field Test Plant and
Module Test Plant as listed in ANNEX YI.

b. Requisite land for the Desalination Research
Laboratory, Field Test Plant and Module Test
Plant.

¢. Building and their pecessary facilities for
the Desalination Research Laboratory, control
room and boiler house for the Field Test Plant.

d. Equipment, machinery, instruments and other
naterials necessary for the Desalination
Research Laboratory, Field Test Plant and
Module Test Plant, except for those provided
by JICA, at its own expense.



(2)

e. Separate office room in the Desalination

f.

Research Laboratory and control room for the
Japanese specialists.
A fully furnished suitable accommodation for

each Japanese specialist and his family,

In accordance with the laws and regulations in

force in the Kingdom of Saudi Arabia, SWCC will

a.

€.

- take necessary measures to meet:

Expenses necessary for the domestic transpor~
tation of the goods yrovided by JICA as well
as for their -dnstallation (including founda-
tion works, and construction of sea water
intake and discharge systems ang fresh water
distribution system and road and facility of
traﬁsform substation and telephone).

All running expenses necessary for the imple-
mentation of the PROJECT.

Customs duties and any other charges, if any,
as may be imposed upon the goods provided by
JICA to SWCC.

Expenses for the internal travel in the King-
dom of Saudi Arabia of the Japanese specialists
on dutby. '

Expenses for vehicles with drivers for the
Japanese specialists during working hours.
Expenses for dispatching sepior Saudi Arabian
officials or specialists to Japan to attend

the joint meeting.
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Article 4.

Article 5.

Operations Management

(1) SWCC will appoint a SWCC senior official as
Director listed in ANNEX VI.
{2) JICA Will'appoint a Japanese senior specialist
" as Chief Representative listed in ANNEX VI.
(3) Research in the Desalination Research Laboratory
and operation of the Field Test Plant and Module
_ Test Plant will be directed jointly by the

Director and the Chief Representative.

Function of the Joipt Technical Team

SWCC and’ JICA 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 other-
wise consult with each other in respect of any matter
that may arise from or in connection with this under-

standing. The Joint Technical Team will prepare and

transmit to the Govermor of SWCC quarterly reports

-covering the overall status and progress of work as

vell as areas of concern and recommendations.
The Joint Tecbnical Team will monitor and direct
all work snd review all submittals by the contractors.
(1) The Joint Technical Team will invite qualified
firms having interest in assisting SWCC to serve
- as A/E or construction contractors.
(2) The Joint Technical Team will evaluate the
proposals, select the contractor and recommend

it to SWCC for portions totally funded by SWCC

for approval,
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Article 6. Privileges

The Japanese specialists, their families and the
missions who are to be dispatched for the PROJEGT
will be granted, in the Kingdon of Saudi Arabia,the
privileges, exemptions and benefits according to
Article 3(c) of the AGREEMENT.

Article ?. CGlaims
SWCC undertakes to bear claims, if any arise,
_against the Japanese specialists resulting fronm,
occurring in the course of, or otherwise connected
With the discharge of their official functions in
the Kingdom of Saudi Arabia, excepfing those claims
arising from the willful misconduct of gross
negligence of the Japanese specialists.

Article 8. Confidentiality

SWCC and JICA shall keep, in general, confidential

any information or data provided by another partner

or generated as a result of the work under the PROJECT.
In the case of mutusl agreement, hovever, SWCC and

JICA or their employee ¢an publish the information

or data.
Article 9. Patents
(1) 1r inventions or discoveries arise out of any
work performed under the PROJECT:

a. SWCC or JICA shall acquire all rights,title
and interest in and to any such invention or
discovery in its own country.

b. SWCC and JICA shall acquire, in géeneral,

equal rights, title and interest in and to
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Article 10.

Article 11,

Article 12.

any such inventiorn or discovery in a third country.
(2) SWCC or JICA which owns an invention referred to
in ‘the subparagraphs of (1) above shall license
such inventions to the nationals of the other
country on terms and conditions most favorable

undexr the laws and regulations of the owner country.

Eétimated Costs

Given below are the estimates of magnitude which will
be refined with the progress of the PROJECT.

Thé total cost of services to be provided by JICA

is estimated US$5,125,000. Other costs to be

incurred ﬁ} SWCC during the implementation of the
PROJEGT by way of direct comtracts to private industry

for civil works, transportation, procurement of

Eequipment not provided by JICA are estimated to be
us$24,926,000.

The total estimated costs for the PROJECT is
US$30,051 ,000.

Budgetary Avpropriations

Impiementation under this Detailed Record of Discussions
(hereinafter referred to as the DETAILED R/D)

shall be subject to the budgetary appropriations

in JICA and SWCC.

Method of-Payment

Any project expenditure not provided by JICA such

| as, (i) personnel costs, travel, accommodation and

any other personnel benefits not less favorable



Article 13.

Article 14,

than those granted to the specialists and their

families of a thirg country in the Kingdom“of Saudi
Arabia, and (2) procurement of materials, chemicals,
equipnent and any other expenditure related with the
Field Test Plant, Module Test Plant or Desalination
Research Laboratory shall be submitted by the Joint
Technical Team with recommendations to SWCC for approval,
After SWCC approval, the amount will be paid from the
alloted funds for the FROJECT.

Effective Date

(1) This DETAILED R/D shall become effective after
signature of the representatives of the parties,
and shall remain in effect until terminated in
accordance with Article 15. below, or the termi—
nation of the AGREEMENT, whichever shall occur
first.

(2) The duration for-the technical cooperation of
the PROJECT will be five years from
to .

Force Majeure

If any party to this DETAILED R/D is rendered
unadle because of force majeure to perrorm its
responsibilities under this DETAILED R/D, these
responsibilities shall be susperded during the
period of contlnuance of such inability. The tern
"Force Majeure" means acts of God, acts of publiec
enemy, war, civil disturbances, and other similar
events not caused by nor within the control of the

parties. During the period of suspension of the
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performance caused by force majeure, SWCC may continue
to pay normal costs of maintaining the Japanese

team in Saudi Arabia. In the event of suspension

of a party's duties because of f;rce majeure the
parties shall consult and endeavor jointly to

resolve any attendant difficulties.

Article 15. Ammendment, Extension or Termination

This DETATILED R/D may be amended, extended or

terminated by mutual agreement in writing.

Article 16. Resolution of Difficulties

JICA and SWCC upon request of any party, regarding
any matter relating to the terms of this DETAILED
R/D, shall endeavor jointly in a spirit of coope-
ration and mutual trust to resolve any difficulties

or miéunderstanding that may arise.

Date:

Place: .

(Signature) (Signature)
JICA SWCC

.81-



ANNEX I

Tentative Schedule

Year

1980

1981

1982

1‘

Field Test Plant andgd
Module Test Plant

{1) becision of Site
{2)
(3}
(4)
{5)
(6)

Designing
Fabrication
Civil Works
Transportation
Installation

(7) Operation

[

|

by

.
" m m w

W W o wm mm e

Desalination Research
Laboratory

(1) Decision of Site
(2)
(3)

Concept Designing

Detailed Designing
and Construction

{4) Research Activity

f-—-p-———.—amq-r--

l

Laboratory Equipment
(1Y Procurement

{2} Transportation
and Installation

-

Report
(1) Annual Report

(2} Final Report

- m = w N o W wm o m om

Personnel
(1) Sauwdi Arabian side

(2) Japanese side

= e o = m

Joint Meeting

~ 9 9-f

i

U B
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ANNEX 1I1I

Research Themes

The main research themes are as follows:
1. Operation of the 500 m3/day Field Test Plant
{1) First research operation
{2) Second research operation
{3) Material inspection
(4) Corrosion testing with a mini-brine heater
2, Operation of the 40 m3/day Module Test Plant
(1) First research operation
(2} Second research operation
{3} Module inspection
3. Study in the Desalination Research Laboratory
(1) Corrosion study |
---Examination of metallic corrosion in the Field Test
Plant and a mini-brine heater, and study on typical
corrosion phenomena in the desalination environment
and instantaneous measurement of corrosion velocity
{corrcsion monitoring)
(2} Chemical study
---Study on chemical analysis, corrosive environment,
corrosion products and scale deposition
4. Recommendation
Proposal of the most recommendable plant on the basis of

" the results obtained in the PROJECT.



10.
11 .

12,

ANNEX 111

Specification of Field Test Plant

Capacity
Type of plant

Material of shells

Scale prevention

Scale elimination
Performance ratio

Number of stage.

Sea water

Steam (1) Heating
(2) Steam ejector
Concentratioq ratio

Flow rate of
recirculating brine

Recirculating brine

-maximun temperature

500 m3/day

Brine recirculating type long tube
design multi-stage flash evaporator

Concrete

PH control by sulfuric acig
injection

Ball cleaning system

6.0
Heat recovery: 15 stdges
Heat rejection: 13 stages

TDS 48,200 ppm (max.)
Temperature (max.): 32.2°C
250 m3/hour
3.5 t/h (1.5 kg/cm2 @)

¢.5 t/h (10 kg/cm2 G)

1.24

Intake quantity:

174 t/h

120°C



ANNEX 1V

Specification of Module Test Plant

1. Reverse Osmosis (RO) Unit

Capacity: 40 m3/day
Number of Unit: 2
RO Module !
{1} Hollow Fiber (1l unit)
Capacity: 20 m3/day
No. of Module: 1
Salt Rejection: more than 99%
Diameter: 8 inches
‘Method: Single stage desalination
{(2) Spiral wound (1 unit)
Capacity: 20 m3/day
. No. of Module: 3
Salt Rejection: more than 99%
Diameter: 8 inches
Method: Single stage desalination
Operating Condition:
Pressure: 5% - 70 kg/cm2
Recovery Ratio: 30 - 40%
Tenperature: 28 - 35°C

2. Pretreatment Unit

Capacity: 150 m3/day
No. of Unit: 1

System: In-line coagulation
3. Sea wWater
Quality: TDS 48,200 ppm (max.)

Temperature:” 32.2°C {max.)
Intake Quantity: 150 m3/day



ANNEX V
Laboratory Equipment'

1. Equipnment for Corrosion Test
(1} Corrosometer
{2) Corrator
{3) Metallurgical microscope
(4) Roughness meter
(5} Potentiostat/galvanostat
{6) Immersion corrosion teétihg equipment
2. Equipment for Water and Chemical Analysis
(1) Atomic absorption and flame photometer
{2) Spectrophotometer |
(3) X-ray diffractometer
(4) Automatic titrater
(5) pH meter
3. General Equipment
“ {1} Analytical balance
{2} Drying oven
(3) Muffle furnance
(4) vacuum pump
4. Glassware and Others
5. Laboratory Furniture
6. Machine and Toolg

7. Process Analyzer

Note: Major equipment only,



ANNEX VI

Personnel

" No. of
Person

1

Saudi Arabian side

Director

Administrative Office (served concurrently by
the Director)

General Affairs
Accountant
Purchaser

Field Test Plant
Operation Engineer
Mechanical Engineer
Instrument & Electrical Engineer
Concrete Engineer
Operation Crew

Desalination Research Laboratory
Corrosion Researcher
Chemistrv Researcher

O e e

Reverse Osmosis Researcher 2

Total 17
. Japanese side
Chief Representative 1
Field Test Plant
Operation Engineer
Mechanical Engineer

l
1
Instrument & Electrical Enaineer 1
Concrete Engineer 1
Operation Crew 2(1
Inspector & Maintenance Engineer 1
Desalination Research Laboratory
Corrosion Researcher

Chemistry Researcher

Inspector of Corrosion & Scale

)}

1

Reverse Osmosis Researcher 1
2

3

Total 1411
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