p.

The SHCC and USDI may expand the Joint fean to, fuclude
vepresentatives of the technfeal’ support ‘eoBbragtohs s imd
Jofnt Team will study the desslfvation proprams of the

- Ringdon and preparé & tentative plan of aétidn té be'-
- carried out which vill estsblfsch the requirewents” fo¥i

f.ﬁ:facilities to be contatned vithin the Dasalisatfon” éeﬁtera'f
S It is envisioned that the pién réquived td ‘éstabiish the' -

E.

F.

‘2. The poteptial for, and the pdssibility o) ét\hadéiﬁg the™

requirements wi1l fnclude, but €& nb””néceséarily iinlted '
to, itens E through I beiow. . - . :

Visit appropriate Saudi Avabian government éfficials.
selected university professors, sciéntific agéncies, ‘&ad
water research centers fn’ the Kingdon, 14" ther Atab‘-'-7ffi
countriés, the United States, or elsewhere, biscuss bith

those professors, offiefals, or gréups thé ébjédtilas st -

this project and Yequest thedr reéormmendations for ptggr&ms,
facilities, eurricula, or speéial consldaratids Uhich Vo
should bé incérporated in the Desaliﬁétiob Ceﬁter. buring
these vigite detefaine' ' s, S

. 1. The objeitives and pblicieé ‘of séientific reseérch

progranmd and préjects, thé aréas of éppiicétién futybe: 74
:-plans and progranms, the scdentiffe,” Yégiéﬂél, and intét—”f:?
. nitional agencies with vhich théy 6pérate ia préjects s
&ud in exchanglng sciéntific data._ o

"’}‘

Desalination Center mission by tooperating with thea = b ¢
through the utilizatfon of existing facilities or
exfsting capability, '

3. ﬁ”he opportunity for atquiring quaiified aad appiOpriéte )
. expertise to support the bbrk of the’ Cenfgr or t6 aésist-
- {10 planniag and catryiﬁg out 1ts nissibn.'*

PAE it

:Visit selected desalination planté in the Kiﬁgdbn,kin other

Arab countries, &nd, if necessary, 'ii ‘othdk ¢obi t&ies, to
discuss operating and process prdblens and ¢o reééive fron
responsible offfclals f4 those plants, the" pYobled%‘an&
potentfal problems they face, their wethods for resolution

of probleas, and thefy tecomnendations fox p?oéréﬁs, féseafch
developnent, and trainieg which should be intofpbrﬁted lntb the

Desalination Center., During the visits to plants in the T
Kiogdon, survey the work force for' theit Iaput’ ay” to aféas
" and extent of training reguized prior’ to being embioyéd 14 an

operating desalting plant and for continbiﬁk*educhtion and

trainfag after employuent. X R

...?4‘.



G, Visit bbletted desalting plant design laboratories and |
yeseéarch centérs- of foternational: coupanies with which |

. the :SHCC ‘cohducts): or may ¢onduct, business; snd recedve
Cfdow éb?’?é??!l’at#‘"Mﬁ?i?{sl Within those conpanfes theix .
Yecommendations: for: résearch, developuent, and trainfng

- 'proprans which should be fucorporated fnto the Center.

S N i@@%gﬁﬁizga;ﬁ;btﬁéf?ihtetﬁiéus;:VLsits, studies, analﬁée§, ﬂ'
' r,f&b@fgéﬁ}?ﬁﬁﬁeé as bay‘be'butqally agreed to by the Joiat

' Teany

‘L.: Aftek a11 Work under ftems E through R has beea cospleted,
.+ the tgchalecal support coatrzctor will:: L e

‘Absendble and evaluate all juforcation and data eol- - - =
‘lected in carryfng out ftems E through H and prepare
713, °a  eohprehensive Yeport for the Desalination Research,
"7 pevelopuent, end Training Center which will recounesdd
- 17 the full range of activities to be conductéd by or da .. ...
.=+ the Centér to fulfill the hereinbefore stated objedtives, -
© i 7EatN sctivity Wil be the subject of u study which will.
.. ‘aet'forth the justification for the activity, the.epace .
. vequivements, the equipment and facitities reguived, .
7. the ¢urrféula, the staffing réqulresents, and the
2+ 14 pelehndcal support facilitiés such &s 1dbrariés and .
t apalytical’ laboratories; trainfng sids, furniture,
©© “7and personal dtéomnedations, . . o Lo 0

.ité;?ﬁtEPéfé;éiilpéiéégéry3<a coépréﬁéhsive éﬁéiuétion‘of'
¢ i1 proposed s{tiés fox the Desalinatién Center and & ..
‘?:gjustif§¢ation for ‘the élte récommended. SR

| 197 Pepare ‘a donceptual desiga for the Dedalination Center
. ; which 'vill aéconmodate the reguiréenéints sét forth ia

the deparately concéptualfzed activity studiés wentioned

above. | ‘The conteptual désign will consist of slagle~ .
Y{nd ‘dravings of plot plans, buildiag elevations, floor .
pladd;s 4nd suth other dravings as mdy be required to

VU id{Eplay the  éoncept 1nelvding, but not necessarily o
‘T iinited to, an artfst's reéadering of the total facklity
'ag éonceptuatizéd,  The dravings vill be accompanied by

- brief general spécifications and a budget éstinmate for

#1041 déstgn, ‘constriction, furnishieg, staffing and

annval ‘operatiag cost.
S E A O LS S

Veepare the detailed toplentatation steps for Phases
1'27add 3, tisé schedules; and prelioinary cost estimates
" for perforning those phases of the worke - . . .

3¢ -



Ve

J. The Jofut Tesn will wodfedr all vbrk and Yeviev all . i
subhittals by thé Techatcal Support Contractor,, Ihe SRR
Joint Tean w1l subnlf finsl récoumendations O i ..o
implenentation of Phasés 2 and 3 te H.R.M., the Governpr
of SHCC. Figure A shows a ba¥ graph representatiOn of .
the project schedule through Phase 3. - Sy g

&

Cost Esti&ate

Phase 1t Prelfninary Estimate for the Hork Baing Ime'dia’tely
Implenented (13 nonths)

USDY Tean for joint project uanagement (total cost) $ 622;460.f:

Consulting Servicé Contracts $ - 120,000,
Techafcal Support Comtract - -~ -~ = - . . 8 400 000.
fotal Phase L. - - ’s1 142 460

Cost ?roposal HotcS'

1. The estimata for the vﬂrk under Phase 1 is consideted to be
prelininary and is subjeCt ta chahge it any time during the
course of the work. ) :

1
.!,

2, The estimates are based én an USDI full tine staffing ievel 6f
1-1/2 technical positions with clerical suppdrt as required in
Jeddah, Saudl Aradia, and 1/2 wanyear technical éupport and
coordination fin Hashington, b, C.-

The following order of cagnitude-typn estiuates ate for the vﬁrk
covered under succeeding phases 6[ the ptbject‘-- o af;;;ﬂﬁ;

Phase 2: Preparation of: Study Reports and Final Design (15 abntbs)

[»,,
USDI Tean for jofnt project nanageuent (total cost) 8 319 000,

Consulting Service Contracts = S 3 250, 1000,
Final Dasfgn Contract. - S ~'_; L $2,000,000,
Construction Contract . I R $1$ 000 000,
Technfcal Support Contract . . - ,-;s;: E 81, 000 000.

| ?otal Phasa 2. $18 569 000,

Phase 3t COnstruction ot Research and DeVeIOPuent Center (27 mouths)

USDE Tean for joint project uanageuent total cﬁst) $1 §155250.'

Consulting Sexvice Contracts = s .;g = 50,000,

Hanagesent, Operatfoa and Haintenaﬂce (O&H) e 2,000,000,

(By contract or by staffiag = $2K per year)__ SIS,
Total Phasa 3 $3,265,250,

~16 -



]
[N

ST

FOTT

L3

-p . P .- " lu. .

R R TR R

. U .m.x P _ s ._ , mu. Lﬁ. : .mw__nmwr& % __.m

L _",_I...uu_r RN HRSH SR TR R ,F ﬁtq_ i4d Ebbid Goliom

{17 = el AR A SR ERR R AN SN SR A N RS AT RERS RN by qu:.&c”uﬁga w S«EL EM
| | e

j T el

!
L

. .....n._f .

———
Do
JOA S S

.
“t
L3

-
'__IF-

.

-

.g‘:
3‘.8.{'1"
e

T

*
-

S

NI Y e o

uf,“ L ..E Lh 3t | RS At i_ -.1;.;._. AT el L
: i vl oo b el b g4 4

uwwu%a. o

to _... o hoie Hj

(RN g kel sl | L oY,
...H-M..— qn_w.J-Llrﬂ_ -L_MI”. .M..T.%A .-_l - ‘ﬂoinu m
Rl u..n”__,.., = 4 __._.
l-lr+ " ._ ? . e -. 2
.,#F i m.
. el -
I_ r.U Ll
._- -—.-LJ-I . ' . . R L
b i M : : | | T ey
) -l . . | s o hai.!.
‘..ﬁ.@ R FEREEEEe SRR
- v gt&
. _J _ == ..ﬂ I L Mn.b
——r bji. J L uu B
u- =T Nl L- i do( &) ro o
. el .”r.-d
: “... - ,n_ : " .._L...- = ccqv d%ﬁ:&.\ﬁ”ﬁﬂrﬂ)ﬂ.«ﬂw‘.
ol .rLL_ - il udw oy mao...&m.q..r
e i 4 .
43 =i L{.%.Ed .I
, e : e
P e S ERmR fm :
ket B o ”UI - | == .u.,m_r.m.._., e r_!..c: .Ku.“_.u._pwo.v”
"} o et bt o ooyl o] s JEE A % N P el bei . ]u] o [ . 3 P
- ”i - “H. . iwl_.‘m ! !l e { U,, __.1 ...J..lo “M-—L : _ I \Juis A Il.ll_rnru.wﬁ(mﬁoﬁ.L :x..umﬁmw.__vum AMW._“QM.AM-IJ!”
s e e e e i 0 0 i e e .%...iﬂfﬂr PTIE LIt T
: ! i “ e P “._IL-*Ll 7 “u&ﬂbﬂ;-m!_;
. 1 | I 1 1
‘ i f - _l*l Y _. J._ w _ | ey
. M i Ml | ) : |
e e o M e e B S e o
w. MY iy o b _.Lwa_..qa. Y ¥ e a4 _..,r iy ailie] o olems, _.n;.. \ eote e i
u.._ .m. I R ™ ] “ ' 14:_.. l;w c Z.HB‘ 1 -l . o o i 4II-II ol
T i L e e S e S ndpkanEaIEh
.-»..—-Lnﬁ..“lﬂ.w .._lr L.| . .HL. w4 .”..- s lla._- u-. . .#. l.T.I{H M 4 B{s) xgw_&“# :-P e | !»‘u-n_-. IHMI. - . “.__l.m.ta “ * Ai e
L ﬁ.;__.. LTI ORINTVEL, GNV, LNIRIOTHARD NOYVESTE NOTIWITVRZE Mo 1l | [ 4 L _
b I A - 1 . N . 1, " N _. ]



Phase 4t Research, Development apd’ Trainlng Progran Implementstion
(36 nonths)

' USDY feann for joiat project vanagenént (tOtal ¢ost) $2 025,000, = °
Hanageuent, Operation snd Hhintenancé (O&H) _ L‘,}f $5 000 000. ﬂ‘

fotal Phase 4

Suimarys SR 3§3' fzﬁi%"" ;;;j
Phase 1 TR O §:1,183,460,
 Phase 2 e - $18,569,000,
Phase 3 _ - - o § 5,288,750,
Phase 4 B § 7,025,000,
| Project Totals =~ 530,061 716,f:r5

Total Cost Analysist - o _ " B
USDI Tean for the Jotat Project thageuent:_i . $ 181 710..
Consulting Service Contracts S 8§ 060.'5 :
‘Technical Support Contracts - | 400 060, .
Design Coatract : - 0§02, ,000,000.
Construction Contract , : $15 0060, 000. i
084 Contract - f ?$ .000 000.1 .

VI, Tioe Schédule

Tioe to Complete o Cumulative fine .
Phase 1 18 woaths 18 Bonths -

. Phase 2 15 wonths’ ' - 33 woaths
Phase 3 27 wonths SR 60 conths
Phase & 36 wonths 04 ndnthé &

Total éstimated time from startt 98 wonths of & yeare.

-8 -



Appendix B
A Technology Development Progron
/2503000 r‘nsfoayfsiSP Distillathn -

o _ single-Unit Plants '

K 5_::-:},;‘5_ S 10t (Prdject BY
Int_rcduction

In 1975, the Government of Sau&i Arabla outlfnéd the’ plans of

thé Saudi Arabian Saline hater Conversion Corporation {SHCC) for
consttuction of extremely latge-scaie desalting plénts duridg a
second five year pzogram beginning around the year 1981,

The current fiVe-year progran 1mplicates the uaé of ex:sting
'13

hd{ldlng block for larget scale desalting facdilities.

For the installations of the future, the SWCC reasonably en-
visagés, épératiﬁg jointly tour or mute HSF dist111at10n units of
the order’ 250,000 n /day {66 million g&llbns) o pxovide the total
capacity teﬁuited. R _‘ _ ‘ )

Thé Govériment of Saudi Arabxa has réquested the assistance of: .

the U.S:. GOVernment in a developrent prOgram Lo provxde desaltinq

‘téchndlogy for the Saudi Arabian Gowernrent s sécond fxve—year de-

salting plant progran.,
‘The Office of Water Research and Technology (OKRT), United
States Departnent of the Interlor. has expérience in conducting

desaltinq résearch ard develoﬁuent prégrams both on new procéss’

technolégy ahd the scale up “of existinq technology for usé in

large ;i;é:fdual—purpose power ‘and water desaltxng plants.
Capit;i and energy costé, as wéll as the decand fortotable
Hater. haVe1b;;ﬁ increasing rapldly over thé past several years,
neces&itatinq 3 reassessihent of the optimun ecdnédical MsF unit
size.  Te) In fasty stgle-unit MSF capacities up to 250,000 n>/day |
can be ecOnomically justified sone conponent and process testing

ill be necessary to nininize the wunber of technical unknowns

'for such’ latge. éingle unit kSF plants and provide necessaty de-

;r"‘"

saliled deslqn data. Both technical and econsate factords must be

g Erh

thoroughly evaluated'before proceedirg witb the ‘design of a’

.....

250,000 /aay plant.
_19_.
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Iv.

Project Objectives

The objectives of the project are as followst .
A, Determination 6f the most aavantagéous Hsr aistlliation PSTY
innovation, from both a technical and’ ecbnanical standpoint,
for large scale plants (6f unit size up to 250 600, m /day) to :iri: g
be built in Saudi Arabfa in the 1930'3. _ -:i'*
B, Construction and operation in Saudi Arabia of apptopriate éan~'
- ponént and process moduie test facilities, as necesaary, to o

mininfze design unknowns for the HSF unit size.-

C. Preparation of a compléte design package and bidding dbcuménts:;g
for the appropriate nunbex of HSP unlts (250 000 ™ /day) sult—: L

able for international tender in thé 1980'8. _

dcope of work :

In order to meet the objectiVes startea é fiVé phase devélbp*'**”

ment program is envisxoned:

Phasé 1: Determination of optlmum MSF Procéss inno?ation and unit

capacity. : R

Phasé 2i Design of required component and HSF ?iOCéss tést ﬁoduleazf
Phase 3: Fest Module construction. : ’ : SRR
Phase 4: Kodule testing.

Phasé S: ‘Detalled plant design and bidding spééificatibnéa‘ Lo

Technical Proposal for Implementation

It is estimated that this prOJect, throuqh ccmpletion of the i
engineering design and preparation of bidding docunents. will'take ?f
a maxirum of 8 years. The ca:plete deVeloPnent program required o
can only be cutlined in general terms at this tiné since thé re-

-sults of the first phase will define the 5c09e of ¢0mponent and

process testing reguired to obtain the nécessary design intorna-'v’“

tion.

,‘(‘!P'( -

This ptoposal, therefore, provides 4 ccuplete scOpe of work for

Phase 1 with relatively fiem estimates of the coats 1nvo1ved. Suod

ceedfing phases are catlined to describe the anticipated cOuxse ot

;_'-n; IR

PR

SE e

analysis and the preparation of the detalled piant deslgn.€ e
N
~ 80~ '



Ordet 0f magnitude type cost estimates and a general work sched-

'dule ate élso provided for Phases .2 through 5 of thns agreement.

7 A SF6C~USDf Joint Fean will p*owide the techniéal and adnint
istrétiie nanaqément sérvices required to implément Phase 1. 1t
is aﬁgic§pated that’ ‘the SﬁLC—USDI*Jo:nt Hean will provide similar
sérvicés required for Phases 2 thréugh 5 in adcbrdande with &
scope of work to be propésed for these phasés.

fedefe e

?Hééé}1;::§é§§§;§f‘ﬁ§gk;for'Immediaté Inpleméntation (18 months)
puring Phase 1 appropriate consuli;ing, engineering, construc-

tion and manufacturlng fltms wxll be enployed to prafide, on the

basis of a'set of qround rules specnfy:ng the local corditions
in Saudi’ Arabia, a ‘composite evaluation of the most advantageous
#sr Process 1nnovat1ons Eor appilcatlon at a 51ngle unxt plant
capacity of up to 250 000 n /nay. nhese studies w111 also, on
the sane basis, recormend an cconaﬂlcally optlmun unit size for
applicatlon in extrevely larqe desalting facnlities.: 7-
wWith the assistarce ‘of appropriate consulting service, the

SECC;Q§QI Joiq; Tean wili monitor, ranage and direct the work of
Phase 1, toi | ‘.. ) 7 | '
i. ASainilaée hackgrourd daka on sélected HSP plant size, define
study parametérs, and prepsre documents for solicitatfon of
prbposals fron qualffiéﬁlfirms for preyaréfién of conceptual
design studies to :nclude:

O S

P hh cauparat1ve evaluatlon of MSF Process xnnomations over

_ ‘a rahge of large scaie plant designs.
snliaia o
b, An evaluation of the optlmun single unit MSF plant size.

<. A recornendatlon for the most advantageous HS? Process

innovation at the 250 000 m /day plant size.

eioa - -
1 ?l--'.[

a. A conceptual design oi the optinum s:ngle unit FS? plant.
e. A conplete dellneation of eng;neerxng unknowns of the

optirnum single unit HSS‘ plant.

T T



Tt A conceptual aésigﬁ’of thé c¢omponent and process test
module which will be réquiféd to invéstigate the 'fdentf-:. -
fied éngineering unknowns for the Optimun MSE plant.érf

g. A proposed development test program to reésolve the engle-,
-neering unknowns for the optimpm HSF‘plant.
2. Evaluate proposals in; '1' above.

3. Negotiate conceptual design study contracts.

- e

{In ordexr to fully utilize existing expertise and expedite
the proqrém, a mininun of tbfée parallel éOﬁcebtual design S
contracté are reCOﬂmehdeé ) ) A ' '

4; “Monitor progress of céﬁééptual &ésign céntfécté And’ prepare ¢’
quarterly technical progréss repOrts for H.R: Hi, thé éo@érn6€
of &h0C, o I

S. Evaluate conceptual désigns and ¢ontractérs rédcodenditions
for required component and procéss tralning s

6. Submit detailed recoﬁnén&éiibﬁé to H.R.H., thé Govéracr é6f
swee, for the conducl: of Phasés 2 thrquh § 6f the developméﬁt"
progran. S
‘Phase 1 is estimated to take 18 months for canplétloﬁ, ihclud-

ing solicltation of prOposals and negbt!atlon of contraété.

utiine Scope of Work ﬁdr éucceééipﬁ Phéggs_

Phase 2 ;.Ils ronths) o _i_ g .

l. Contract for enq:neering desiqn and preparation of bid docu-
ments for consttuctlon of conponent and/or process test nodule
based on selected conceptual design for the ogtimum single-
unit HS? plant capacity. : ‘ .

2. Monitor, ranage, and ditéct engineerinq deslgn contract. -

3. Prépare complete bia package for construction'6ilihe tullscale

."r

plant. S .

Barr ing unforeseen operatioml problems. suffieient inﬁomar
tion sheuld be available 18 months after the staxt of the test ]
program 50 that work on the coaplete plant desian and ggnstruction

._.82_.



specifications éan be started. Construction bid specifications

could ‘then be nomplete approxlnately 12 ménths after the cowple-
ziéftion of Phase 4. The total tine for Phases 4 and 5 is therefote
3 .36 mbﬁth | '

;‘$?:;

LoF

R Figuie B shoss a bar qrAph representation of thé pro;ect échéd-
r-"uié tﬁrough Phase 3.-‘ ‘ : s '

.Cost Prdposal- #reiiminary Bstmmate for Ihmedlate Implementatién

_fbhésé 1 & Determinatian Of ptiwum MSP Process lnnovation and Unit'

L cap_acitx (18 nonths)

i-l:iJSDI Téan, £or thé joiﬁt project ranagement (total cOst) '$ 652,466'.
"TConsultinq‘Service ééntracts o . o % 80, 600
“Conceptual Désign Contracts (3) 7 "-E . ' § 360, 600

:l._ Total for Inmediate Funding $1 06? 460

~83-
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Hotes

o ¥ 'm éstinmates sve besed oo a UspY Full-tine steffiog level of
1-1/2 vechnicsl positfons with clerical support as yequired in

Jeddah, Saudl Avabiz end 112 nanyear of technical support and
) céordiuatlon ia Washfogton, P, ¢,

2,  The esticate for the coatraét prices is considered té be
prelinfoary sod 16 subjeét to chapge by mutual sgresuent
. betveen sHeC and USPL during the course of the work.
Order of Hagnitude Esttuatés for Succeedtop Yhases

Pbase 2 - Désiga of Required Cosposent aad MSF Process Test Hodule
(19 wonths)

USHI Tein for the joint projeit papagezent (total cost) $ 413,667,
Consuiting Service Contract

Modula Pesign Codtrast ’ 31,000 000,

Total Phasa 2 §1,463,667.
Phasg 3 - Test Module Constyuction {23 pinths)

USDI Tean for the jofnt project managezent (total cost} § 1,1-20,533.

Conétruction suparvisiod & develop=zat of $ 1,200,000,
test prograa ,

Construction £10,0060,000.

" O0AM Contract/Hobilfzatisa 2nd first yeat § 3,000,000

_of testing (tacludes utilitfes)
Yotal Phase 3 $15,320,583,
Phase & - Hodule Testfag (24 roaths)

USDY Téan for the jofat project masageneat {total cost) %1, 400,000,

- Coénsulting Service Contracte s 50 000,
G54 Contract 20d Pata Evaluatlon (includes utilittes) §3, 050,-300
Total Phasa 4 $4,500,000.

Phase 5 — Detailed Plant Pesipgn and Bidding Speeifications .{13 pinths)

USDE Tean for the jolat project wanageaent {total cost) ‘S 623.000.

Coasulting Service Contracts § 200,000,
Pesiga Contract ; ] §26,000,000.
Total Phase 5 " §26,825,000.

FTotad Cost — Auslysis

USDI Tean for the Jouint Froject Yanzgoeent (to:ai ecost) .

4 Hl 710,

-Coasulting Service (‘-e-nuacts i 6,000,
Pesiga Contracts $22, 360.000

Construttion Contracts sm,og»u,oao.

0L} Coatracts A § 6,050,000

- Progted Total - £49,171;, 720
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éﬁliﬁéf’éaater‘@utm‘ﬁ:ﬁiotf_@of‘poratioﬁ x

Bate ...

i

MIKUTES CF HIETINGS NITHECH SUCC
I WY XIS R YR R (1)
B A ) 77 ROVENZER, 1977 -

Jhdapaﬁééé dologation tean proposad & itouai -Intornation  Exchanga,

- Estadlishuent of MHatarial Ressarch Laboratory, Constrxuetion and

-1

:;Oaaratlon ot 500!3Iday Haterial ¥ost Plani, Excban;é of Parsonnel

batween both cduntries,

./ S¥Ce phovsd strong interest in sach ftem of the Ja;anese prOposal

cand. pointed ‘out the Iinanclal sltuation 13 daportant az wall as

B 3. -

the technical datlex,

s¥ce pointed ont fouy technical points concarning SOOn’/ﬂay plant

: f"&) SHCC wishés to opsrats the plant foy prodnctlon pnrposg aftor

yesr razearch torm,

. b) !ncrease ot the econony ratis to 6:1 fréa 31t

c) Posaibllity ot tha cpeoifi¢ation changés from 6 steia long

.. tubs type seetlﬁzgh staga long indhe typa wodule end 5 saioge crvssd

Aube typbd. -

. s'a) 2he p:‘oposal doam't Aontion kinad of mterials which wnl ba

used for dacarbonator and deaerator.

Q’Japanoso dolegatlon tean roplied the s&cc'a coaaonta as followé:

&) The Plont 16 6o dealgned as to conplete the tast of aaterialy
used for iutur. HS? Plant 1nelud!n5 the concrote. Our deaire

,”ia 10 obfaia the saapla cores from the vall evaportator shelles
" shen tbe plast is dio’untlcﬂ. ' . @ o

L Wey hovever, understosd situation of SYCC and will ook iato thia
i ;_ﬁa“ito : : :

b) Technically the conaments will bo intréduddd to the Plant,

hhiob, o! oonfno, is scconpanied with tnandial cbange
P . Cont dloibl

JEDDAH ShUD'i ARABUL Teeu._
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KINGDOM OF SAUDI ARABIA .
Saline Water Convergion € mpmatwn

J ey —

©ue Ref. Now . . 1’050 2 . Doh e e

¢) Vo ars ouch intovestea: 1n ’hé long tuba doaign bacauss
futuxe huje plants vlil be doﬁigned tn lbng Tabé typ&.

Yo alrsady coapletéd ths Qdvolepasatl piachrch 63 thd 1obg’ iuhe
HS? 100,600 a2/p plast having doncvote sﬁenos AR 655 Bbivg

Lo initiate féasidility study én the éénntiﬂctiéﬁ 6f éuéh plﬁnt
in Oxinaya 1sland, : co ‘

Problen wo havd aow 14 ndoplation of dubh 'plant L6 the Countrids X
vhors woathsy ¢onditiona ore eare?é, sﬁcn as- 1n h%xiﬁaat and
Afrkca, - | .

d) b2 ¢6n31dar that 1a thla $t530 of alaéussion) 1apsytant matter
ia to dselde the outlinme of ;undaaantal dosign of the 50053/9 Plant,
tfe nould like to ayoid the dateiled dizonssion, -

e SUCC Toqulred the f3iures of tolol ¢o3t 6f the rdssaréh'cébéseration
and 07 cost sharln; tetwosn tuo countyiés, . it oo 0
Jopanoss delezation tead ¥Yeplled that ‘tha tigurss afa not

avallabla offiolally in this woneul asd exprass thaiy'désirs to

obtain tha agracusnt of the buagat froas the Hinistry ot Finanes
of Japan, ST

One of tho dalegation teau eiplalnéd tize ﬁ=ﬁ§§n rough
flauies which 8xé now halng nagotintad ba%veﬂn A.I.T.I. nnﬂ ths
Hinlstry 02 Finance: ot Jopan.- i S :

apanésa dolo-ation teaa aaggested {hat oarly January _

vould bé the tias ot dl-elosnre of tbé otfieial Antoraation fxon
Japansse Goveornment, -

SuEE shoved- s'u-o;s;;' -desiYe to récoivs Fouzh Tiguves cna
thaly braak-dova, &s carly as posslble, concernlag thé dssdareh
cevoperation, All meabsrxs of:dapandse delegation tewa Fepliod that
‘thoy will nake their best. e!tbru 03 this matter,

contd.u‘,’»}'

JEDDAH - SAUD]I ARABIA Teden _.

ST - B =-'_.‘-. T&}’IG” :
7. O, Box t 433 Cable Add. t «TAHLIA Y, s s:sss: h
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Ou Ref Mo LAl - o page B Date

Gﬂ _Both 4fdo0s confirasd that tha cooperation ie basically
between Seudl Aradian ardsopanase Governasats,

As a résull of dfscussions and in light of tho conueats read
by DF, Isbizasa, it 1s eleardy uaﬁe.atood that theras 13 no
finsncial ¢Onnltnant OR either parttos, - “\are 1% an egros-
mént in principle oa ths techaical nexits of 12 Japansia

. proposal, A financlal dscisfon will baye to wait for the
arrival of the prontsed detalldd ‘financial ﬂégcrlption by
Janhary, 1978, end thsa SveC will reconsider &l wvaole
situation of Saudl Jopansaa tecbalcal cobreration in the
£1014 ot dezalination rasdaren,

JAPANESE DELEGATION TEAM:

Yr, Seifchbl ¥sblzaka . . ¥69
B pireotor, Kational Cheaical Labora
for Industry, Agsacy of Iacustrial Sclence

& Technology, Hinlstry of Intaraatlonal Tragd
& Liidudtry,

Mf.  Fukuo Kakashiua 'g: M""M

Dilractoy, Tecbnical Cooparation
DlvlsiOn, Hinistry of Intarnational Trade & Industry

| lﬂ TﬂB PRESEXCB 0?;

e Klyétska Makai
Second Seéralary, Eadadsf of Japan,
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Tentative Proposal for Joint Research between

the  Kingdom of Saudi Arabia and Japan on Seawater Desalination

Outline of Joint Research 7
- Oh . the basis of the seawater desalination technology,

characterized_by a long tube-type multistage flash evapora-

tion method, which has been developed under. the National

“R & D Project:in Japan, the joint research will beé carried

oit 6n the materials which are required for adaptation to

-the natural conditions of the Kingdom of Saudi Arabia.

“Por -the time being; the joint research will be placed

. \pnder: bhe time schedulée of a five-yeéar program which may
. 6tart-in April 1978. - It will be carried out with primary
émphasis placed on cooperation in Phasé I-exchange of in-
" formation bétwéen Saudi Arabia and Japan on seawater

_desalination technology-and- Phase II-réséarch on the mate-

ridls to be used in seawater desalinating systéms-which
were anéed:upoﬁ earlier bétweén the mission of the Agency
of Industrial Science and Technology, Japan; and the Saline

Water Conversion Corporation (S¥CC), the Kingdom of Saudi

. Arabia.

. POY this purpose, a joint technical meeting of high-

Jevel résearchers of both éountries will be established
- intordeir to6 éxchange viéws on the technical aspects and

. undertake studies on prevéntions of corrosion and scale

deposition by the effective utilization of the 500 m3/aay

~iField Test Plant and the Material Research Laboratory.

:: ¢ost. sharing of both countries which would be re-
quired forthis joint research will be negociated on
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another.ogcasion. The fdllowing factors are conceivable
iﬁ respect to the cboperatibn. S
(1) Exchange of InférmatiOn
A joint technical meeting wiii be held between:
Saudi Avabia and Japan to exchange -fnformatioh about
the technology for scawater desalination,
- Promotdion of the project will 4lso be discussed..
{2) Establishmzint of Materials Research Laboratory @ ..
In ordexr to promoéote this joint réséairch.in Saudi
Arabia, the Material Research Laboratory will be estab-
lished in SWCC and furnished with all nécessary research
‘equipment. As well as the Field Tést Plant, as mention-
ed below, the establishiment of this research laborétory
constitutés an essential element of thé joint research.
So its early establishment is désirable: -
(3) Establishment of Field Tést Plant
Attached to the reéesearch laboratory; the Field:
Test Plant capablé of desalting 500 m3/&ayfwill be
established to maké a study on the operations for the
research of mateérials.
(4) Dispatch of Researchers from Japan
Réséarchérs from thé:National Chemical -Laboratory
for Industry,‘the-hgéncy-of Industrial Science-and .
Technology, the Hihistry of International Trade and.:
Industry, which has played the. leading role in-the .
develomment of séawatér'dgsalinationztechnélogys;niﬁ;
Japan, and from related privaté firms will befdisﬁatchﬂ_
&d to SICC to éngage’ in the jointiresearch with:thelr
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In Japan, Incidentally, a committee for the promo-
tion of thlS project, comprised of experts in this field
will be established 1n the Hinlstry of Internat10nal
iTrade aﬂd IndUStry. The committee will examine concrete
methé&s for the promotion of the project and study var-

'ous technical pmoblems which arise during°the course of

the pro;ect. |

Reseatch Themes
'viRééé§r¢h on: prévention of corrosion and scale deposi—
tion will be pérformed in an effective combination of -the
?Sob"mqfaay;Field Tést Plant with the Matérial Reséarch
Laboratory. The basic idea of the reséarch is as follows:
Thé' plant will bé ‘opératéd ‘continuously for a fixed period.
During the opération, corrosion monitoring, ‘chemical analy-
sis éfESéa‘watéfj'Briﬁe; frésh water, éetc., and testing of
the bail cleaning system will be carried out. After the
plant is shut down, métallic materials and concrete evapo-
‘rator shells will be inspected in detail. Further, the
perSGnﬁélfoffthe'Hatérial'RegeafCh léboratory will study
corrosion, scale prevention and standardization of chemical
analysisi’ ‘If ‘réquésted, the personnel may provide consulta-
tivé-sérviéés in solving pfoblems‘of corrosion and scale depositioh
in the éxisting plants. In the futire, the scope of this
reséag9h activity wili be expandéd to include pollution
probléﬁéééf the séa around the.plant site.
“The following aré éxplanations for éach reséarch item.
*(1)‘0péfét16njpfithb‘500jm?/aay'Figld Test Plant
“qhe’ dperation schedulé is divided into short and
long term:OperationS; as Well as a number 6f oOther
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subdivisions. After each operation, metalllc and
cOncrete materials will be inspected Between the
short and long term operatlons, some‘tdbes will be
'replaced for a detailed examination of corr0510n.
After the long term opetatlon, the plant will be dis-
mantled and investigated ' thoroughly. -
1) Short term operations
(i) operations at 100°C max. and 45°C min. temperatures
(ii) opérations-at 120°C max. and 45°C mini temperatures
2) Mateérial inspection after the short:térm,gpgfations-
(i) Metallic materials:
¢ observation of metallic corrosion and scale .
deposition inside tubes:
o analysis of corrosion products and scale
deposits |
{ii) Concrete evaporator shells
° _measurements of”roughness-ahdlshffaCe‘répﬁﬁse
—harﬁness.with Schmidt'cohcrete-téét'hammérH»
° measurement of air leakage .
3) Long term operations as & tést:of durability ...
two operations at 120°C max. and 45°C min.. - -
temper atures i
4) Corrosion monitoring . .. .o Lo
Two instruments, the "Coxrator™ (by linéar ... .,
polarization method) and the FCOrggsometgr5a(by
electric resistance method). will: be used: for corrxo-
sion monitoring. - The testing materials are Al-Brass,
90/10 Cu-Ni and 70/30 Cu-Mis. .. . ..
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5). Reliability éf PH confrol system
:r'PrecisepeSS and dufability of the system and
its components will b¢ tested during thé plant
v 6§eiation3f
'6')"'Exa'minationf of ball ¢leaning system
’*‘Thrbugh'the short and dong term operations,
© . experiments will be performéd to obtain the follow-
ing‘aa£a=
(i} overall heat transfer coefficients before and
‘after ball cleaning
“{§1) determination of interval and continuation time
6f'c1eaning--
*(iii) heéavy metal cohcéntration_in brine after cleaning
{1v) life 6f balls -
?) Dismantllng of the plant and detailed 1nspect10n of
materlals
The plant w111 be dismantled after the long term
épérationé., The netallic and concrete materials will
‘pe inspécted as thoroughly as possible. In addition
-t6 iﬁ59é¢tions under-Item 1), core samples from
concréte:evéporatof shells will be used for mechanical
stréngth measureément and chemical analysis.
(i)rﬁéééatch in Material Research Laboratory
"1):.Corrosion research
(1) Precise ekamination of metallic corrosion in the
Feild Test Plant
S5 .ot - Measurments of corrosion loss, increase in
i+ roughness by corrosion, depth and number of

.- pits,. coxrosion ﬁoteatiélhand obsexrvation of-
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(i4):

microstructure of corroded area will be conducted
from the metallic samples taken  from the plant.
Léboratory reseakrch on corrosion

FPor the selction 6f'metéliiclmaﬁéfialé’and

investigation'of'corrosioﬁfphehcﬁeﬁa;:fhéibéhav-

for of various metals and alloys in-a variety

‘of corrosive environments undér palnt conditions

will be studied with electrochemical and metal-

lufgicél'equignenti~

2} Chemical research

Routiné 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 depésitioﬁ iakes'place,fconcentration

of particular cénstituents should be known. in order

to study the prevention méthoed,

(1)

(ii)

(iii)

‘chemical analysis

Standardization of‘énalyticélfpfocédﬁrés
and preéparation of an :instruction munuval are
necessary for routine cheémical analysis.
corrosive environmént in brine | |

Thé values of pH, dissolvéa:okyééh;tffee
chlorine, suvlfide ion and heavy metals are
indicators of the corfbsive‘eﬁvironment,§and
are essential to an understandlng 6f corrosion.
scale deposition tendency of b¥ine

Labor atory ekperiménts‘will'he(cbﬁdhcféé to
study the SCale'deposiéion?féﬁdéﬁéy'ﬁﬂder'véffdﬁg
conditions. Tﬁe'datéﬂﬁillerovidegonly'a rough
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understanding of scale deposition, but it will
still bé uséful as a fundamental basis from which
to build,
(iv) chémical identification of corrosion ‘products
' and scalé deposits
X-ray diffraction data and observatich with a
microscope are réquired for identification of

so1id compounds.

3(§)“ﬁeééé?3h56ﬁ Corroston and Scalé Déposition ia the Fxisting.

“Plants _
Cixtems (1) and’ (2) are éoﬁéerhé&’with‘tﬁé Sﬁﬁ‘ﬁgfééy
Fiéld Test Plant. The Material Research Laboratory ¢an
be utilized for the existlng plants if requested
(4) ‘Survey ‘of Séa Water pollution =~
| If hetessary, a survey on pollution of the sea
" aréund thé ‘plant site will bé performed in the future.
 The survey will involve two itens.
1) distribution of pélluting materials in the sea
é) diffusion of discharged brine
Piffusion can be méasured as three dimensional

distributions of temperature and salinity.

;Organizatlon for Reseadrch

To promote this joint research, it is very 1nportant to
organize researchers and staff of the Material Research
Laboratory. |

Japanésé researchers, who have participated in the

‘National R & D Project on seawater desalination for many

years and are quite capable of reésearch and development

in this field, will be dispatched to SRCC. However, the
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assignment of reéscarchérs and staff of _th_e"i»iatér,ia‘l-keseatch
Laboratory is at least réquired for the SKCC side as jndicat-
ed in the appended table. _ ' N -

In conjunction with the‘jbint‘téchﬁiqalﬁmeétihg;‘és
mentioned above, the Japanese side willroffe;gtéchﬁicélr
information on the preVéntiOﬁ'éf cq;fﬁsipg Qn&fséaléldép§§i~
_tion and on the bal}l cleaning system, all of which have been
devéloped by Ehejggency of Indust;ial;Sci@nge_aﬁ@:Technolbgy.
The Saudi Arabiaﬂ'sidé'may‘offer;techﬁica;;infgfmatian'
obtained by SwoC, |

Furthermore, this meeging has thé»funétjbnﬁtégebaldatg
and analize fesults:of:;eSeérch'activ§§i§§,,éﬁd'té orient
future joint research for theTPUrpose'ofoQEthéffénﬁaﬁdihés

sutveal understanding bétween Sa&dithrébia and Japan. ..
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oint Technical Meeting

(Saudi Arabtan side)

Material Résearch
Labozatéry_attached

to sWwee
- Diréctor of Material-~—--- Administration (6)
Research Laboratory : L \
SRR — Senlor Chemistry __ b

| Reésearchers {3) Researchers ()
1 ' '
I- Senior Matérial __ o.... o
} Researchers (4) Researchers (4)
1

L guperintendent - opirating Cren (6)
of Test Plant ---

Operators (2} I__ Madntenance Crew (&

SN ED Ve MEED wEw GEm W W R WA e EE e GEm wem ARG VR W S

L .~ Japaneése Technical Adviser-
and Specialist

. (Japanese side)

' "Agency, of Industrial Science and Technology

- Ministry of International Trade and Industry

(Nﬁtéf ?iQufes in { ) indicate nurmber of pexsonnel.
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Outliné 6f Research Facilities
(1) Field Test Plant
See Appendix 1.
(2) List of Research Equipment
See Appendix 2. . e e e
(3) Building of Materials Research Laboratory '~ - '
Seé Appendix 3. ’ 7 o L , 3
It is to be noted, however, that the ideas in the
Appendixes are those ‘which aré worked out on the assump~

tion that the Material Reséaréh Laboratory and the Fleld

- Test Plant wéuld 'be:restabllshéd at separate places, so

that there would be a need for Some adjustment if they

are constructed at the same place.
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5. fTentatlve Schedulé for Joint Research
" The following schedule is recommended for a five-year
reseﬁfch!pefiod. |

11978 v | 1979 Fy | 1980 Py | 1981 ry |1982 PY
Dispatch of . : >
Reseéarcher _ ' ) '

Field Test Plant

Designing «~— 1 -
Fabrication —1—>
Transpor tation ey - :

from Japan to-
saudi Arabia

Installation

Operation

v

Material Reséarch
Eaboratory

Designing & -
construction >

Réséaxch
activities

N
N

Résearch Equipment

Procurément | 4—F—>

Transportation >
“from Japan
to Saudi-
Arabia,
Installation

S | 4w

(Note) The fideal yeéar which is.used in this table refers
 to Japan: fram April 1 to March 31, the following
year .. ' B '
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APPER: (X 1)

' PROPOSAL SPECIPICATIONS
FOR

FIBLD ‘eEST PLANT S

(COI-ECR]E‘}‘E SHELL)

1. Design Condition
(1) Conditions oerOCétion{
(2)“Cond1t10ns of Utillty _
(3) Condltlons of haste Water Dlscharged ;1ff‘
(4) Condltlons of Process ot
(5) site Conﬁltlon 7 i é
2. Specificatiﬁn of Main;Equiﬁmeni
(1) Picld Test Plant
(2) Boiler
(3) site Office

{4) Boiler Office

Attached Dwys :
L. P&X Diagram (8001P-181-100-0E)
2. Jayout (3001p~332~100 oE)§

3. Arrangement for Desali. Plant
- {8001P-332-101-0R) B

4. site Office Building (3001b—szb~101 OE}
5. Boiler House (8001P-620-102-0K): :
6. Bixd's-Eye View .. - . .. .. .o o
7. Uofler Plant Layoui:
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1. DESIGN CONDITION

:(-1)-: é(:.u;d.ilions of Location
- A piece of laﬁd haviﬁg n'ccessarf and ampizc space
V'I;a‘séd upbn the '_’lm area of the plant pn:'opé;scd,
‘whercin only necessary equipment are Cons:ide‘réd
to be inslailed, shall be sc¢éurable,
“7(2) Condilions of Utility
B ) N ‘Seawater for feed:
‘Necessary quantily of clean seawater of
48,200 ppim _(l;{A)C.) in TDS shall bé supplied with

the plant at nol higher than 32.2°C.

2) Power:
 Power of 200 Volts, 3 Phase, 60 Wz, and
100 Volts, Single Phasc, 60 He
" Heéessary amount of above power shall be
sﬁpp‘liéﬂ within the battery limit_of the plant.
3) Water:
Necessary amount of water including [o;‘ pump
cooling service etc, shall be supplicd within
“the battery, limit of the plant.
5(3}'?Conditioﬁs of Waste \'Ié;'ter Discharged

‘Wasté watér will be discharged without any trealment,
-119-



(4) Conditions of Process -
Start-up and stoppage  of the plant shall be made
manually and avtomaltic conlrc;ll(d;etect;e-ci:gy: ilglsljl"ua
mentations} shall lu; aéélicﬂ while .thé plant will bLe

kept running.

{5) Site CGonditién
1) Applicadble code and standards fo
(1) AISC or architectural institute:of Japan
“(2) UBC or architectural in-é.ii.-lul'e of Japan
(3} ASTM & JIS '.(for. materials)
2} - Soil conditions .
Bearing capacity £ 15 ton/m?2 {long duration}
3) External force conditions ..
Horizontal seismié coefficient ¢t H = 0.1
4) Acéess road

Load capacity : 50 ton/m2: (short duration)
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2. SPECIFICATION OF MAMN EQUIPMENT

(1) FIELD TEST PLANT

1) GENERAL

(3)
{4}

A%

@

: ::(8) -

(9

)
1)

(12)

.Scale elimination

Capacity

Typé of plant

Material of shells
Sc¢ale prevention |

methoéd

" Performance ratio

Nuﬁ'nbe r of slagcs

'Seawatér

" Steam (1) Heating

(2) Steam
ejector

Concentration ratio

Flow rate of recir-

culating brine

Recirculating brine

rmaximum temperature
~-121 -

Intake quantily,

500 w3 /day

Brinc r'c':cir‘culalilr‘\g: :type long
tube design mu'lti-j.s.t.énge flash
evapo}étdr

Céf'\cfeté

PH control by sulfuric acid

injection

© Batt cleaning system

3.0

tlcat recovery 6 stapes
Heat rejéction 2 slages

TDS 48200 ppm (MAX‘.)
Tempéralurie(Ml’AX.l), 32.2°C
385 um
7 th (1.5 kglemZG)

0.5 t/h (10 kglemZG)

.24

174 t/h

120°C



2 ) HEAT RECOVERY SEGTION S R A

(1) Dimensions
Length o 2I, 100 yom »
Width | ) | F,_5'00 mm
lleig};t ) . ) 2,500 ;mm .'
Thickness (s'lllcll.} 250 mm

(2)- Materiat .

Shell _ Concrcie N
Tube bundle A

Tube N Aluminun_‘\ :br:_t_ss:;{n_é

Lo ' o copper-nitkel Alldy "’(90,(10;"(3“-'“1)
(19mm diamcter and Inm
thickness)

Tube plate Coppcr—nickél alloy '(90/19 Cu-N1i)

- Water box Copper-nickel altoy’ _(90/10190—?&)

Tube bundic B | |

Tube Titanium tube

{19mm diameter and 0. 4min

thickness)
Tube plate __ Titaniu;ys pi;‘ttg o

Water box n Titaniom plqle N

3) HEAT REJEGTION SECTION .
(1) Dimensions , o
Length 9900 ram-
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Width 1,500 mim
Height 2,500 mim
. Thickness (shell) 250 mm
(2) Material

Shelt Concrete

. Tube Titanivm tube

L (16mm diameter and 0. 4r;1m

thickness)

Tube plate T tanivum plate

.Wét_er box
4y prine EATER
_ ( 1) Dim-ens_'ions-_
| “Length
Shell diameter

(2)  Material

Shell
'T‘ube!
, Tube plate
. Water box

" Titanium plate

3,300 nmym

720 mim

Mild steel

AMminum brass and
copper-nickel alley (70/30 Cu-Ni}

(12mm diameter and lman

thickness)
Copper-nickel altoy (90/10 Cu-i)

Copper-nickel alloy (90/10 Cu-Ni)
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{2) BOILER

1 }SPECIFICATION

(n Type _ _Natul:.‘r_a_‘l Circulation Package
' ' S Type (12 vPM)

(2) ﬁvapo’rétidr] Q'ty Max.’ lﬁt/h |

{3) MAX, Picssuve 35 Kgfm2G

(4)  Operating Pressure’ 10 kglem2G

: (5) - Operating Tempeéialire 183, 2°C

(6) Boiler Efficiency (LiH. V. base) 86 - 88%

U} Draft System : “Forced Draft
(8) Burner System o “Steam Kfémizjng Burner
(9)  Instrumeéntation System Eleétrie Positioning

(10) Fuel Consumption o ' 850 kg/h
(Light heavy oil) _

2) DIMENSIONS

Q) Length 3,540 mm
2) Width o 3.495_3;:_1)
6) Depth o 4:327 mm

3) MATERIAL

(1)  Shell o  Mild steel (S534)
{Brick Lining)

(2)  Strearm & Water Drum ‘Carbon sfeel (SB46-SR)

(3)  Tube SR Charbon “steel (ST133-E)

(3) SITE OFFICE, BOWLER HOUSE
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1.

2.

4.

5.

7.

8.

APPENDIX 2

LABORATORY EQUIPMENT LIST

Lébotatorgzﬁquipheht for Corrosion Test

Laboratory Equipment for Méchanical Test

Laborétitbrly Equipnént for Water ‘and Chémical Analysis
Genérai.Equipmént | |
Glasswaré and Others

Laboraidfy Purniture

Machine and Tools

Process Analyzer
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) 3

EABORATORY EQUIPMENT FOR CORROSION 4EST

ITEM RO,

i-1

1-17

1-8

1-11

1~-12

X-13

DESCRIPTION

Corrosometer {12 points MHAGHA)
Probe
Corrosormeter
Progranrer

Fecorder

Corxator (4 chinnels PAGNA) - 1~

. Probe
Controlling coérrater

B.lect'réis‘;etéi; _

Tester (volt-ohnm reter)
Recorder

Camera

Photographic eénlarger
Metallurgical r:\icrqseope

Roughness neter

Hounting press

Het grinder and polisher

Spdt welder

Electyopolishing and descaling
cequipment

- 126 -

QUANTITY

A
(12)
()
w
(1)

4)

ay

set

set

set

sak

set
sats
set

set

-sets

sét

set

set

Tset i



XTEM 1O. _ DESCRIPTION | ANTITY RECORD

1-14  bryer 1 set
1-1% Precision cutter ’ .} set
i-16 Plastic désiccator 4 sets
{260 x 310 x 460 H)
(Futurs Phdn) |
1417 ‘potentiostat/gatvanostat : -1 sét
1-18 Trmmerélon corrosion testing : 10 sets
equipment
1-19 - Profile projection . 1 set
1-20 Electron proke microanalyser 1 set
1-21 Hydrogen analysexr 1 set
T 1-22 Vacuun furnace I set
2. LABORATORY EQUIPHENT FOR MECHANICAL TEST (Future Plan)
ITEH RO. DESCRIPTION " QUANTITY RECORDS
2-1 Tensile test rachine - 1 set
- 2-2 Microvickers haxdness tester 1 set
2-3 Vickers hardness tester : 1 set
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3. JLABORATORY EGUIPHENT FOR WATER AlD CHEHICAL ANALYSIS

ITEH NO. DESCRIPTION : . QUANTIZY
3-1 " Atomfc absorption and flame photometer . .- R 1 set
(1} Alr compressox : 1
(2) mollow cathode damp T e
Fe, Cv, ni, i, Ma, ca, K, ¥g, 1 each

CO; V, Cu, P:O, Al' Hn' Si

{3) Fuel gas with regulatox-: -

Acethylene
Ho0 ¢
(4) Récorder - T 7' - 1
3-2 Spectrophotoneter
(1) raboratory type L R o 1 set
(2) Portable type 1 set
3-3 ) X-ray diffractometer o 1 set
3-4 Electricdl conductivity meter ) a 1 set
3-5 pPH meteér
{1} Laboratory type ‘ _ _ 71 2 sets
(2) Portabis type ' 1 set
3-6 Automatic titrater . ° . o PR 1 set
3-7 Residual chlovind meter -+ oo« 1 e 1 set
3-8 Portable water analysis 3 £ ' -l 1 aet
3-9 Ion moeter 1 set
{1) Electrode
Nﬂj. 01; é; P' N03 ) l each
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" IFEM N0,

DESCRIPPION

. 3-10 _" Emissién spectrometer

3-11.— Gécﬁum évapétatOr'

3-)2 §céale deposition testing equipmént
(Puture Plan)

323 Turbiéity reter

-3-14 PottaLle type COD meter

3-15 TOC analyzer

3-16 0f1 c;ﬁtént determination app.

3-17 .Vapbr 1iquid equilibrivm éiétillinglapﬁ.

3-18 ‘ﬁydrometer

3-19 CHN analyzex

{1} cCarrfex gas with regulatof”
He

-129 -

ARTITY

1 set
2 sels

5 sets

'i set
:1 set
1 set
.1 set
"1 oset
"1 set

"1 set



4. GENERAL EQUIPMENT

176 O, DESCRIPTION . QUARTITY
1-1 Maiytical balance, max., 200 g . E ‘. _ 2
4-2 Chemical balance, direct veading, max. 1 kq : co 2
4-3 Balance, max. 20 kg 1
4-4 HWater distilling app. S ’ 7 o 1
4-5 Drying oven for glasswarc, 40 x 40 x 40 co o 2
4-6 Dxying oven for chemical, 35 x 30 -xhzo_(;m . ’ |
4-7 uffle furnace, max. 1,200°C, 15 x 15 % 20 cr 1
' A-8 Vacvun pump, 100 §/hr : i B ‘ I
4-9 Adxr compressor, tank capacity 16 f . o ) |
4-10 Hagnetic stirrer i 5
4-11 Hagnetic stirrer, with hot plate L B B
4-12 HWater bath, general type o | ; . |
413 Refrigerator | | | 2

4-14 - Ice nachine ' A
4-15 Hater civevlating pump {Handy type) o .z
4-16 Volt-ohn meter 7 | o 3
437 S5top watch 5

" 4-18 Hot plate ' 1
4-19 Air puap (Handy type) B 37
4-20 Gas flow meler .3
4-2} Laboratory mill | 1
4-22 Constant temperaturxe bath | 2
4-23 Calculator : 3
4-24 Digital themometer 2
4-25 Pressure requlator

{1) H>
(2) 1y
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5, GLASSWARE AND OTIERS

ITVEH- NO. - : - DBSCRIPTION QUANTITY
5-1 Beakers

(1} Beaker, hard glass, standard type

Capacity - 50 mi 24
» 100 m 24
- 200 mi . 24
" ‘ 300 nl 24
" 500 nl 12
" 1,600 m - ' ' 12
a 2,000 m : 12

(2) Reakér, hard glass, tall type

capacity 500 mi’ 12
(3) Beaker, hard glass, conical type

Capacity 300 wl 12
{4) Beaker, silicaté glass

Capacity 500 mY o 6
(5) Beaker, stainless sté2l with handle

Capacity 2,000 mt : 3
(6) Beaker, polyethylen¢ with handle
- Capacity 500 w1

- - 2,000 nl 3

5-2 Flasks

{(}) FPlask, erlenmeyer, unstopperéd

 Capacity 25 m - 12
u 50 my - i 12

. 100 1 24

" : 00 W 48

LI 500 ml 24
1,000 M 12
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ITEM HO. ' DESCRIPTION | . QUANTITY

(2) Flask with interchangeable stopper

Capacity 50 ml _ : ;o l?
“ 100 nl o 12
. 300 12
" 500 nml 12

{3) Plask, iodine
Capacity 300 w1 ' 3

{4} Flask, volurctric

Capacilty 10 ml 7 12
- 25 M o 12
“ 50 m1 o 12
“ 100 mt 12
- ,2—50 Bt Cr C 12
w 500 mt 12
u 1,000 1l - 12

(5} Flask, voluzetrie, amber

Capacity 10 m é
" 25 ni . 6
" . 50 ) 6
“ 100 ml 6
n 250 1l 6
o 500 nl 6
" 1,000 ml 6

5-3 Pipette
{1) Pipette, wluswetric

Capacity 0.5 ml 12
" 1 m 12
" 2 nl 12
" 5

ml 24
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. ITEH MO,

DESCRIPTION

: C‘apéci ty .- . 10
I 20
“ 50

PR

{2) Pipette, graduated

(3}

“Capacity’ 1
=

R

- 10
.25 m

Pipette, saféty autoratic

 subdivisién 0,05 i, Capacity

5-4 Burétkeés .

(1

{2}

{3)

(4)

18y

purette, plain, teflon plug .

5ml
10m1

subdivision 0,05 ml, Capacity 5ml

- 0.05 wl, "
" 0.1, s
- 0.1m, "

Burette, blue line, teflon plug

10 m)

25 m

50 ml

Subdivision 6.1 ml, capacity 50 ml

Burette, arber, téflon plug

( dubdivision 0,1 ml, Capacity 50 ml

Burette, nicro, plain, teflon plug with
 gtand : |

Capacity 1el
2w
- 5 pl
" ‘10 &)

Qith bulb ahd reséxvold
-133 -

‘Burétte, avtomatic, plain; teflon plug

QUARTITY

24
12
12
12

12
12
12
32
12

w W
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ITEH RO,

5~5

DESCRIPTION

Subdivision 0.1 ml, Capacity 16 mi
. 0.1 md, @ 25 i
o 0.1 1, " 50 il

(6} Burette, auvtomatic, arber, teflon plug
with bulb and reservoir R
Subdivision 0.1 ml, Capacity 25 ml
" 0.1 nl, i 50 ml

Bottles

{1) Bottle, plastic with screw cap
Capacity 250 ml
" 500 ml
" 1,000 ml

(2) Bottle, reagent, narrow wouth with

stopper
Capacity 250 mi
" 500 mt
u 1,000 mi

{3} Bottle, reagent, arber, narxow mouth

 with stopper
Capacity 250 mt
" 500 ml
» 1,000 ml

{4} Bottle, reagent, wide routh with stopper
Capacity 100 - 120 m}

{5) Bottle, reagent, arber, wide mouth with

stopper . '
Capacity 100 - 120 ml
- 250 m1
" 500 ml

(6) Bottle, dvépping with pipetto and test
Capaecity 100 - 320 m1,

- 134~
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88 %

48
48
418

24
24
24

12

12

12



ITEM NO. DESCRIPTION

(‘2 Bottle, dropping, arber with pipette
and tést :

Capaéity 1006 - 120 1

{8) Bottle, flltering, buchner type
Capaclty 250 m
" 500 £l
" 1,000 ml

(%) Bottle, washing, polyethylene
Capacity 500 ml

(10) Bottle, polyathylene Hith stopoocn
Capaclty 10 nl
ili) Bottle, gas washing ) tH _
(a) Dressel typé éaﬁacity_zso rl
(b} Fritted disc type. oo 250wl
(12)  Bottle, weighing IR
T 40 = (high) x 20 on (diarreter)
60 rrt(high) % 30 p (diameter)

Lgylinders T

{1) Cylinder. glass, graduated wlth stopper

capadity - 25 ml
Coit Loawet Ui T By
S 100 m

® il 250 m

W s 500 m)

u 1,600 ml

. "2,000 ml

;3(2)530y15nﬂer, gla$s,=§kaduated, unstoppeied‘

Capacity .. 5ml

‘o 1_.-”? 10 mi

LI 10 mL (cone type)
A 100 m

-135+

QUANTITY

12

22
12

24

12
12

12
12

24
24
249
24
24
24

12

12
B Y
12



ITEH NO, , DESCRIPTION - -

Capacity 250 ml
' " E 500 1
u 1,0007m1
" 2,000
5-7 Condensers

{1) COndenser, liebxq type
Length 300 - 350 R

{2) Cbndenser, dnmroth typé
Length 300 - 350 Fa

{3} Condenser. gtaham type
Length 300 - 350 Fm

5-8 'c:ucibxes"and'nish'e's

(1) Crucnble, porcelaln Hlth cover (B-type)
CaDaCLty 30 ml

{2) cCrucible, porcelain, gooch type

40 mir diareter with 24 pa inlet board .. -

Capacity 35 ml
(3} Dish, evaporating
Diareter 85 raa, Capacity 100 m)
“ 120 nn, ® 260 ml
{4) Crucible, platinum
Capacity 120 - 150 nl

5-9 Funnels

(A} Fuinel, sepavatory with €4£16n plug
Capacity 100 m1-

" 250 n)
u 500 m1

H 1,000 =)

-~ 136 -
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=12
J12
“12

s

Y

12

12
12

12
12
12
12



CITEM NO, ¢

%10

5-11

(2)

(3) Funnel, buchner type, porcelain

e As)

DESCRIPFIOH

Funnel, filtering
IP at top 15 KA
| u 100 &
“ 200 Fan

75 rm (Long stem)

o Ib at top 100 - 120 Y

Funnel,. buchner type, fritted .glass disc
io at top 60 - .10 wha

Funnel with frittéd disc
JIS Ko. 1, Capacity 30 ml

JIS Ho, 2, . * 30 mlo
JISs No. 3, " 3@

JIS No. 4,0 " C30 M

Stem for above

pisiccators with Pérforatéd Porcelain Plate

(i

Podlecatér, Echelbler type with
perforatcd porcelain plate '
Diameter, inside 150 re':n
" 300 i
(-2). Desiccator. vacuum type with co\.er and
stopcOck
 Dlareter,- inside 300 ma
{3) . Desiccator, schelbler typeé; arber
- Dlareter, Snside 150 mm
west Tubes,

Hard glass 200 (L) x 21 (D} R

w10 (L) xlz (o) m‘
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ITEH KRO.

5-~12

5-13

5-14

15

DESCRIPTION

Watch Glasses

Diamoter 75 ra

120 &y

Glass Tubing

(1)
(2)

(3)
{4)
(5)
{6}
&)
(8)
(9)

{10)

Glass Stopédcks, Intérchangésble plyy for Liquid

1)

1,500 ra length,

1,500 ren length,
hard glass

1,500 ta léngth,
hard qlass

1,500 vm léngth,

hard glass

1,500 mam leagth),
hard glass

1,500 e length,
haxd glass

1,500 ma length,
hard glass

1,500 o length,

hard glass

1,500 ¥a length,
hard glass

1,500 zm length,
hard glass

6 - 7 mm OD, glass rod

1 en 10 capiliéry,
T

2o 'I['):G'— 7 raa ©D,
4fea ID r::éditsh' wall,
6ra ID r.edium_ wall,
8rva 1D pediuva wéll, _
12 pa 3D mediuva wal},
16 w 1D rediun Qéil;
19 £ ID mediua wall,

26 ra ID pedium wall,

iy

Straight type, Arrs 5 =6 Ea OO

(2) straight type, Ams 7 = '8 m 0p

(3) Three way type, Arms 7 -~ 8§ 8o 0D

LAl

2ES, Lonnecting

-y

Tubes, Connecting, T-shapad, Glas

Ares 7 - 8 mim OD

- 138+

QUANSTTY

36
36

10

10

12

12

12



 1TEM RO, DESCRIPTION - a  QUANTITY

'5-16 Tubes, Connecting, Y-shaped, Glass
U hrws 7 - 8 mmOD S 12

]

5-17 .. FPilté# Punp {Aspirator)

Lofigth 300 — 350 ma ‘ 12
5-18 Glass stopcock for Gas

ENRRR

(1), Stopcsck, high vacuum, oblique bore

 Arms 7 - 8 paOD

;:;;_ * 10 - 12 mm OD

. * 13-215moD

{5}\LS£0pcbék. high vacuvn, three way bore
ci . Ames 7 < 8 ma OD
" 10 - 32 ma OD

5L

5-19 Prying Tubes, U-shape with Sidé Arms and Stoppers

" Meight of tube, 100 - 150 o | ¢

5-20 Stopper, Cork

SiZe NoO. fop Diareter m/Bottom Diaretex may

15/12 100
16.5/13.5 - 100
18/15 . 100
19.5/16.5 160
22.5/19.5 100
25.5/22.5 50
S Gl | 30/27 50
12 A8 /33 ‘ 50
14 R ‘,ﬂ,-.42{§? 50
6 . ; SRS . A6/45 50
18 e 5851 50

e B e w N

- 139 -



ITEM NO. ' DESCRIPTION . o QUANTITY
5-21 Stopper, Rubber A
Size No. Top Dlamctex ij&ttq@ Diaréter mna
03 1/ 20
01 - 14710 i 20
1 16/12 20
3 19/18° 50
4 20716 ' %6
5 22/19 20
6 23720 o 20
7 25/21 20 -
9 30/25 20
10 33/28 . 20
12 37/32 _ 10
14 - 41/3‘7-; 10
16,  d6s10 10
18 52/46 10
20 58/51, . 10
25 1763 ' 10
30 - 80/84 10
5-22 Stoppex, Silicone
- =
Size No. Top Diareter rm/Botton Diareter em
3 13715 2
28/23 10
5-23 Fubings
(1) Tubings, rubbor, red e
3n {ID) X 4.6 rm {OD) e 10n
_ 5 {ID) x 7 ke {op) . 20 n
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" ITEM RO, DESCRIPTION ' QUANTITY
8 ra (10} x 11.6 ren (0D) 50 B
12 ma {10} x 17.0 re (OD) - 50

(2) 7Tubing, rubber for gas burner
8 rem (ID) x 12 mnx (OD) : 30 m

{3} ~Tubing, rubber for vacuum

4.5 ma (ED) % 1% wa {OD) o 7 10 n
6 ran (ID) % 21 r;a {OD) ) ion
9 pm (ID) x 24 ra (0D} o 10 n

(4) Tubing, rubber fér high pressure
8 ra {ID) X 18 ¥ . (OD) o 10 m

(5) Tubing, synthetie¢ xvbker

5 raa (IDY x 7 raa (OD) 10 m
7 rea (ED) x 10 rex (OD} _ 10 i
10 ra (ID) x 14.5 ra (OD) 10 n

{6}’ Tubing, ‘$1licone

6 rsn (ID) X 8 (oD) o 10 »
8 ea (ID) x 11 ra (OD) : _ - 10 n
12 raa (ID) x 16 mn {OD) 10

(1) 'i‘ubiﬁg, polyvinyl chloride

3 ra (ID) x 5 wa (OD) o 10 m
6 e (ID} x 8 raa (OD) 50 n
8 v "(l;)) % 11 ra (OD) ' 30 R
16 mm {ID) x 13 rea {OD) 30 I
15 gin {ID) % 19 was (OD) S 20 ©
18 raa {10} x 22 v {oD) 10 n
3% min (ID) x 29 mm {OD) ' 10 i
- 5-24 Bucket, polyethylené
Capacity 10 ¢ 12
5-26 siphofie, polyethylene, siddle type 6

4.
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ITEH NO. _ DESCRIPTION - QUANTINY

5-26 Thermoreter,; General Use

Temperature range 0 - 100°C 12

u O - 250°C. o
" ¢ - 360°C C 6

5-217 Transforizer, varieble, total capacii:y" 1 k2 . .3
5-28 Boring Apparatus

(1) Borer, for cork, set ‘ 3

i2} Borer, for rubher, set’ 3

{3} cCork borer sharpener 2
5-29 Cork press, rxotary = T . |
5-30 Tripod, iron 20 - 22 cm high, 10 ~ i2 cih 0D 12
5~31 Triangle, with clay pipe sten _ 24
5-32 Asbestos wire gauwge, 18 cn x 18 cm square 100
5-33 Asbestos

(1) Asbestos, band, 3 cm width, high quality - 60 1n

(ana)
(2) Asbestos, band, 5 cn width, high quality 60
(2An)

{3) Asbestos, yarn, 3 g, high guality (AAR) 50 n
5-34 Pinch cock, niddle type .. 24
5-35 Serew Cocks

{1} Screw cock, larvge type ( & cm) - L. 24

{2) serew cock, niddle type ( 3 cm) 24
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STEM NO. DESCRIPRION QUANTITY

5-36. ortars
(1) Mértar and pestle, potéeiain,"iso rxa OD 3
(2) Mortar and pestle, agate, 150 Fer OD 2
5-37 Tongs
LD (1) Tong, evucible, 150 — 180 im Yong 6
(2) Tong, ¢xudible, 220 < 250 ll-c;ng 2
(3) Tong, crucible, 500 - 600 Em ong ) 2
{4)  Tong, biesker, safety, 300 s long 2
j{é) .'ron'g, crucibie with platinun shoes, | 2

200 - 250 ra 16ng

5-38 Forceps
(1) Forcep, general use, 120 mn long 12
(2:)' ':E-'drcép,- genéral use, 180 ma long 12
(3)  Forcep, general use, 300 rw long 6
{4) Porcep, telfon coeil;ing. 180 m long : 3
5-39 Spoons
{1) Spoon, gencral use, 150 mm long 12
(i} Spoén, genéral use, 180 ram long 32
(3 Spoon, with spatula, 150 ma léng : 6
(4) Spoon, with spatula, 180 ma long 6
5-40 Spatula, stainless steel, 150 ma long 6
5-4% Clarps
(1) Clamp, versatile, small size 12
12y Olamp, vdrﬁﬂle;, podiun size 12
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ITEM HO,

5-42

t

5-43

5-44

5-45

5-46

5-47

DESCRIPTION

(3) clanp, versatile, large size

{4} . Clamp holder, regular type

Svpports

(1) Support stand, tripod base, 50 cm high
(2) Support stand, tripod base, 90 cm high
(3) Ssupport, funnel for two funnel .

{4} Support, buret with holder and porcelain
base

{5} . Support, test iube

(6} Support, pipet

Rings

(1) Ring support, cast iron with clamp,
srall size

{2) Ring support, cast ivon wlth ‘éramp,
édivm size

{3) Ring support, cast fron with clanp,
larqe size .

Gas Bumers

(1) Gas bumer, standard type

{2} Gas bu}net.'neker type
Blower, rubbey (Spfay}.
Pipette fidller, rubber
Papers

{1) Paper, filtering, qualitative No. 1
12.5 em (diameter)

-~ 144 ~

QUANTITY

24

ag

12

12

12

600



LTEM HO.

(2} Paper, filiéfiﬁQ,JQU;litative Ho. 1
FIB 5 cm {ﬁiameter)
13) _Papér, f11t0x1ng, qua]itat1vc No. 2
T 12,5 ¢cm (diameter)
{4) ° Papér,’ flltering,’ quantititive No. 5A
o, 12 5 cm (dlaneter)
. {5) Paper, flltermg, quantitativé Ho. 58
T 12,5 én (dlaketer) |
" (8)  Paper, filtekring, qnantitative Ho. S5C
. 12 5 cia (dlaneter)
{!?)V_Paper, filterlng, oil, 800 % 300 B squater
(8) Paper, paraffin, pack of 500 sheets
7(9) Paper, for pH test, pH rxange 0.4 - 13.6
5-48 - Emery. Paper,
(1) Fine
{2} Mediunm
(3) Coarse
- 5-49 Brushes
(1} Brush, fo¥ test tube
(2) Brush, fo¥ burette
{3) Brush, for flésk,;niddle type
- 14} Brush, ﬁot'fiask;flagéé typél-
. (5) Brush, for pipette
5 {6) . Bxush, for beaker
' 5-50 véssel, évacuated with case capacity 1§/
?""l-"'é‘! LSRRI "’.:-... i ]
TSy T phattndud aten 0 1 T
5-52 DO reasuring bottle

SRS PO

DESCRIPTION

I . . L o
R T A T R AT S S
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.24

24

24

L QUANTIRY.

600
600
600
600
600

200
packs -

sets

sheats
sheets

sheets

12
12
12
12

12

10



't LABORATORY FURNITURE

1TEH_NO.

6-10

6-11
6-12
6-13

6-14

6-17
6-18

6-19

6-20
6-21
6-22
6-23
6-24

6-25

H N T
BRI |

~ 146 -

Center table with 2 sink, lenath 4 m 2 sets
bentef iéble with i siﬁk,'iqﬁgih 3ié )} ?ét

" Work table for micro-polighing‘rbqag 3xl.2m ) set
Hork table for éachine'shop;'iix-l n_ 1 set

.Side bench Hitﬁ utility'box,'jéngi#}3 n ' 3 sots
Side bench with utility box._lengyhji.é [} 6 séts
Side bench with ﬁtiliib.boi;'iéngth 1.8 nn 4 séts
side 5éﬁcﬁlﬁitﬁ utility box, length 1.5 2 sets
#ide.bench without ufilit}1bbx2 lgﬁéth 3n 3 sets
Side bench without utility box, lergth 2.4 n 1 set
Side bench without utility boéXk, leﬂi;t-h i.8m> 1 sét
Corner bench with utility box =~ /! 4 sets
Special side beach for Jdark réom: , 1 ;ét
Balance table, length 0.9 n e ) 1 set
Furé hood, length 1.8 n . 3 sets
Cabinet, length 1.5 n - . - ;é; 8 ;éts
Cabinet, length 1.2 m 3 sets
Shelf, length 1.5 m 7 sets
Shelf, fo: stock room . - 1;;e£
(fotal length approx. 25 m) ' .
Desk with chair IR 5 sets
Special labo. chatr = o : 30.sets

© 8ink, length ) n S e et Al s > ;ets
Special blind for EPMA gpd_mi¢gggg?pie analgchOn 2 seté
Black curtain o . - o 1 set
Tool box and tool Eabiﬁéf fér pééhine'shopad_b. 1 set



‘2. MACHINE' AKD TOOLS

ITEH NO.

7-1

7-11

7-12

13

DESCRIPTION
Precision lathe
Bench drxilling machine

Elecctric bench grinder

_ Cutter

Electric 8rill
Hand lever shear - -

Hack sawing machine

Universal swiveiling bench ﬁipe‘

Cast anvil
Hlack saw frame
File each size

Ccalipex

. steel tape'ﬁeasp;ing

Steel rule

Vernier calipét

Microreter (A1l kinds}
#djustable tap wrench
Electric soldering ixon
spanner (Bach size)
adjustable angle’ wrench
wWater purp plier

side cutting blier
ﬁadio'plier

plagonal cutting nipperx

_147‘_

1 sét-
i set .
1 set

¥ set - .

2 sets

1 set ..

1 seét .

1 set .
-1 set

1 set

1 set -
1 set .

1 set

1 set
1 set

.1 set

1 set

1 set

lset_'

1l set
A sét
.1 set
} set

1 set

RECORDS



ETEM RO,

71-25

(Future Plan)

-3

8. PROCESS ANALYZER

ITEH KO.
8-1

8-2

DESCRIPTION

Figure and letier punch
Hire stripper

Baraer

Plastic harrer

Tinners scissors

0i1l guné

Sc¢rew drivers (Ail:kindsﬁj
Box spanner

Gas cutter

Shaper
Box type furnace
Arc welding machine

TIG welding rachine

DESCR1PTION

DD reter

CCGy meterx {Infra-red)

—~ 148 -

1 set -

i

}

séat
saet

set

set - °

set
set

set

set

set 'Y

set

set

set

-n

[P
e

-y

- QUANTITY: ... RECORDS

T QUANTITY
=1 sét

"1 set
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" APPENDIX 3

[ PLAN OF, MATERIAL RESFARCH LABORATORY

1. General

2. ‘Bulldings R

5"3;f‘Bulldlhq facilities

Building Facillty Equ1pment List
Attached Dwgs

1. Material Research Laboratory
,:wFloor Pla"‘ffl

';3,2;-;Mater1a1 Research Laboratory

- Elevations, sections  Pin. Schedules

3 3+ Loop Tést Shop.

Plan, Blevatlons, SectIOhS Fin, Schedulés
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1.

GENERAL

Function of each part of the laboratory.is briefly explained
below.

(1)

(2}

(3)

(4}

(5)

Entrance (No. 1) |
Double-doox will be installed for 'the purpose of air
conditioning and of preventing entry of sand.

Lobby (Ro. 2) . , 4L

The lobby will be spacious énough to give .a splendid
impression and to allow installation of a set of lounge
furniture for talking with quests for a short time,
Reception rooms {Nos, 3, 4)

The reception réom will haVe:éfébéEé}Eapéble of
accommodating approximately 7 - B‘guests per room,
Director's room (No. 5) and Secretary tooﬁ (No. 12)

The sécretary room will be provided in front o6f the
director room ‘for énabling the secretary to satis-
factorily conduct his (her) work,

Confexence room (No. €)

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

- to accommodate, if fully utilized, all of the expected

nunber of laboratory personnel amounting to 30,

-~ 150 -



L t8),

f'i'

Offlce rooms (Nos¢ 8 - 11)

~ While being ‘arranged as’ engincer s rooms, the office

v x¢¢msipén_be‘uséd for-a variéty of ‘purposes.

Office xoom No., 8 can be used as an office foxr the
laboratory adninigtration and élérical worki. i:

fﬁ,ACCOrdingly, the 1nformat10n counter will ke provided

e

(7)

e e 9)

L h s

T oz

(Y1)

Thary i

. with-a door to office room No. 8.;;k

.r,.. .
F H ‘l

Corrldor (No. 7} 7:

The cor%idor #ill be 3 min wldth and- will glve a wide
1mpre551on. Thxs w;dth or. so 13 necessary for enabling
escape 1n the event of emergen01es. L

Locner room {No._13)
. The locker room will be provided w1th lockers for
laboratory technicians.

lerary (No._ld)

Althoﬁgh béing somﬁwhat small in floor area, the library
: will-belcépable_of ‘considerably -large amount of accom-

:;moﬁation;by microfilming as far as possible the docurents

and &rawings to be accommodated.,
! S Ae ) o
L e B0 . "!3g.:_::_" -

Laboratory technlclans room (No._lS)

5;?This is°a waiting room to. be used by : 1aboratory

technicians., S N A

paYk: bosh (Noi 16) .

o he;: -datk" room is: for developmént of photographs neces-
‘sary wmainly’ in’ the couvrse: of :material: tests.,
Meahwhlle, eéch doox’ of the ! 1aboratory room will be of

thé outside opening type for the purpose of casy escape
in the event of an emexgency,
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{12}

(13)

(14)

{(15)

(16)

(L7)

‘Microscopic analysis room (No. 20). . . .

X~-ray roon {No. 17}

The X-ray room will accommodate the ‘Xiray diffracto-
meter indispensable for analysis of scales, materials
and other solids, and will be of the dark room type.

Preparation room {No. 18) . _
fhe'préparatioﬁ'room"ié'maiﬁly=f6?%brépéiing specimen
for the X-ray diffractométer; and ‘'will' beé provided
with desks, cabinets, ete. for data apélysisi

it

‘Thé microscopic analysis réom ié*fét”éécbmmodating

variodus éptical faéiiiiiés‘fbr'm&ié?ihlg‘corrosion
research, i.e, microscope, projector, hardness testér,
roughness tester, ete., and biifybefbf’the dark room

- type.

X-MA room {(Ho. 19)

Although being very expeﬁéive} £héiXf:gﬁimiéfoanalyzer
(X~-MA) will be installed since:it“is iﬁdiqunsable fox
future material'analysis,'and,37HA_rQ§mihiil be of the
dark room type. :

Micropolishing room (No. 21} ' ,
In the mitrﬁpoiiéhing'féqﬁ}fﬁafibﬁé’bﬁéfétiﬁé3table,
¢entered on the micropolishers for:preparing test

pieces, will be arrangeéed.

it e

Corrosion test and chemical: analysis roon (hos._zz 23)

This room is for conducting small. scale corr051on tests
using test pieces and analysis- of several waters, and
will mainly be provided with.the laboratory bench,

R S E Y
: H |
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(18) Instiumental analysis room:{No, 24) ...

sl 2o6m will be provided with facilities nccessary

for analysis of water.

2T

Being for conducting common items-of vork, thesc

i{hree- (3) robms Nos: 22, 23.and; 24 will be connected

to cach othexr by connecting dooxs. ..

 Control: roomi for loop test (No.'25).... -1

f2ridhis rodm will be provided with.a control box for

i facilities installed at: the lcop’ test: shop. .

stock room: for: glassvare ahé_chemicalsr(ﬂo;gzﬁ)

¢ phis stock room is for accomiwcdating spare glasswarxe
. and chemicals.

“Kik éohditioning machine room (No. 33}

. phis Yoom is for aceommodating the air conditioner

(22)

{23)

(24)

arid heater..  Meanwhile, rooms Wos. 2-, 31 and 33

- emitting noises will be grouped together and installed

at the end of the laboratory. -

Mechanical ‘test ‘room (No. 28)

ﬂTﬁig-fboﬂ'wil}‘adcommodatc.the tensile testing machine

and vacuvi furnace.

preparation ¥é6m. (R6. 29)

- qhis vroom is for.sexving as a spare yoom for use for

various purposes.

Teh sérviCe'(NO. 30) -

» phisiwill’have a space sufficient for conducting tea

sexrvice’ and!installing:arkettle... ..
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(18)

(19)

(20)

(21)

(22)

(23)

(24)

Instrumental analysis room (No. 24) . FETE

Fhis room will be provided with' facilitics ﬁocéSSary

for analysis of water, T R

Being for conducting common’ items of ‘Wiork, thésé
th¥ee (3) rxooms Nos. 22, 23:and;24.WL11 be connected
to cach othex’ by connecting doors, . ...

Control room for loop test (Mo, 25) . TR

= £

This room will be provided with.a &6ntré) box for

facilities installed at the loop' teést: shop,

Stock room for glassware and chemicals (6.1 26)

This stock room is for accoms cdatlng spare qlassware

- and chemicals.

Air conditioning machine room (Na. -33) TR

This room is for accomszcdating thé adr conditioner
and heater. Meanwhile, rooms Nos. 2=, 3} and 33

emitting noises will be grouped togethet and ihstalled
at the end of the laboratory, = . ' o

Mechanical test room  (No. 28)

This room wi{l?accommodate‘the*tEDSLle:testing machine
and vacuum furnace.

o

Preparation room (No. 29)

P N P
PR {243

‘This xoom is for serviné as$ a sparé-room for use for

various purposes.

Tea sexvice (No. 30)

s

This will have a- space suffibient for conducting tea
sexvice 4nd installing a‘kéttle,.-

=154 -



2.2 Design Basis

“fl). Appllcable code, standards, ctc.
' () "Arsc
(b} URC
() ASTM & JIS (For materials)
(2} Soil conditions .
~Bearing capacity 15 t/m? {long duration)
{3) EBExteérnal forcé'édnéifiéﬁs:

lorizohtal seismic coefficient  H = 0.1

2.3 De51gn Drawlngs

(1) Material resedrch laboratorY

Bird's-eye view 5—1646-R001
Plan | 5-1646-R002-B
Elevation 5—1646rRQO3—B

(2) Loop test sh0p

Plan, elevatlon o 5-1646-R003-C
and section
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3. BUILDING FACILETIES

3.1 -outline |
- . The laboratory for material résearch shall be

provided with the following faciiipiés!‘ '
{a) Air conditioning |
(b) Ventilation
{c) Sanitary facilities
(d) Septic tank
{e}) Electric facilities
{£f) City gas
{g) Cold and hot water supﬁly
{h) Telephone system

{i) Sewer system TR S
(Laboratory waste, rain water, étc¢.)

3.2 Design Basis

(1) Applicable code, standards, etc.
{a) NWPC, ASHRAE (for design)

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

(2) “empeérature conditions

Armbient Temp. Rooﬁ‘Temp.
Winter Dec. - Feb, 30°C 2ie°c
Summer Mar. ~ Nov. d1°C 26°C

Humidity (702) ~ lumidity (508)
At night o°c 210¢
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(3)

(4)

(5)

(6)

Electrxic power source of laboratory eéquipients
230 V/50 Nz
Air—éoﬁditioning_and ventilation system (cach room)
Centralized system ,
(nix-conditioner + Air duvet + Discharge outlet)
Sewage
Rain water and waste water from sanitary facilities,
laboratory and septic tanks are collected at a
common pit., S
Indooxr illumination
{(a) Luminous inténsity above the labératory table

is 500 1lux. Fluorescent lighting is of 2-tube,
semi-embedded type.

(b} Loop tést shop is 400 lux above the floor.
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BUILDING PACILITY EQUIPERHT LIST
7" DY RENT LIST

AIR CONDITIONINLG

HOT MATER SUPPLY

VERFILATION

POWER RECEIVING
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). BIR CONDITIONTHG

YTEH NO, -

-1

-3

DESCRIPTION

Hater Chiliing units

“gooling Copacity

Cooling Water Inlet Température
‘Cooling Hater Outlet Tém@érature
" cooling Water Rate

‘Condensér Hatéx Fléw Rate

" Hotor For Conpressor

Water Chilliing Units

Cooling Capacity

Cooling Water Inlet Temperafhré
Cooling Hater Outlet Fenperature
Coobling Hater Raté -

'Condensér_ﬁater Flow Rate

Foter For Compressor

Afr Handling Units

- cooling Capacity

' Heating Capacity

{Electric Heater)
Air Flow

" gpatic Pressuré Outside The uUnit

' Hoter For Fan

- Waterx Cooled Packaged
- Afrconditioners

" codbling Copaclty
" Meating Cepacity

{Electric Heater)

Condenser Water Flow Rate

Alr Flow :

" statlo Pressure Outside The Unit
Koter For Fan

Motexr For Compréssor

- 169 -

OQUANTILY,

2 sets

© 192500kcal /il
- 7°C
12¢°C
"6501/nin
" 85031 /min
T 30Kw % 2 Units

1 set-
11600%cal/n
Téc

12°C

351 /nin

551 /min

3;75KH

1 sct

' 385000Kcal/H

215000Kcal/H
(250%w) |
21605n3/1
20mri20
1i¥w

1 set

165000Kcal/H
129000Xcal/H
{150:w)

7001 /nin
13860a3/1t

200
15K

37K

RECORD



ITEH NO.

1-4

DESCRIPTION -

Hater Cooleéd Packaged
Afrconditioners

Cooling Capaciky
Heating Capacity

{Electric lleater)

Condenser Yater Flow Rate

"Air Plow

Static Pressure Outside The Unit

Hoter For Fan

Hoter For Coapressor

Cooling Towers
Cooling %on
Cooling Hater Flow Rate

¥oter Por Fen

Cooling Towers
Cooling Ton
Cooling Hater Flow Rate

Hoter For Fan

Cooling Towers
Cooling Ton
Cooling ¥ater Flow Rate

¥oter For Fan

Cooling Tovers
Cooling Ton -
Cooling Water Plow Rate

Hotor For Fan

Punp
Hater Flow Rate
Head
Hotexr Output

- 160 -
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QUANTLEY, . RECORpD

1 sot

56000Kcal/it,

51600xcal /0

~ {60%w)

2401 /53in

1130003/

205:31,0

157w

2 sets

BORT
- 8501 fuin
- 1,5%Kw x 4 Units

1 set
SORT

- 7001 /main

O0.75Kkw x 2 Units,

1.5 Kw X 2 Units

1 set

- 20RT
E 2401/min
'. 1‘51(“

1 set

SRT

551 /min

0.75Rw

2 sets
13001 /min
?Oﬁ\ﬂ 20

YT



ITEH NO..

1-6

" Pump

. Haler

" Head
V'IQOtef
Puap

Hater
Head
Moter

. Pump

Hater
Head
Motex

- Pump

Hater
Head

Yoter

Tank

Tank

DESCRIPTION

Flou Rate
Output
Flow Rate

Output

Plbwiﬁate ’

‘Gutput

Flow Rate

Output

 Power Control Panel

-~ 161 -

QUARTISY. RECORD

10 scts
850} /min
| 20mH,0
55X

100¢

2 sets
2401 /nin

654 26miH0

4 seté
551/nin
404 200530
1.5Kw

2 sets
101 /nin
404 50,0
2. 2Kw

8 n3 _ 1 set

0.2 3 1l set

34 4007230V 1 sét
AW SONZ



2. HOT WATER SUPPLY

ATEH HO. PESCRIPTION
2~i Hot Hater Boiler
Electric
Capacity

3. VERTFLATION

3-1 Wall Ventilator/with Filter Box
5008 x 0,4Kw
450 x 0.2%
400 % 0.2
350 x 0.2
3060 x 0.1
250 x 0.1

4. POWER RECEIVING

4-1 Main Panel

38 49 400/230v s0uz
1,500 x 1,500% x sool!

4-2 Lighting Conty6l Panel

34 4w 4007230V 50112
6009 x 150% % 31,4001

4-3 Power Contxol Panel

33 41 400/230V SOnz
1,000 x 3501 x 2,000K

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

—- 162~

38 230V 5011 26.5 Ku

600 1

QUANTITY

1

= ONON N NN

sét

setl

set

set

set

RECORD



4. LABORATORY FQUIPMENT

4,1 Estimation Basis

)

(2)

Theﬁtype and numbex of laboratory eguipments axe
sélected and attached as equipment list. These
equipments shall be utilized not only for the
test of seawater and brine‘ftom the plant for
field testing of materials bul also for the
corrosion test 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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07 2 VRHTEBIKONT, 595 75 CTHARKILADL BHORE, E ik,
#AON, SBEOEREKOWCELAY, ELHOADORBLTHA L ELANL LT
hz)o

2 BAEAARER
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crARRBR AR RE LS FAREEARBHIES 2EBE EB&L0 4
BE L%,
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1 EAAERolS
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E%KE%EH%Lk&tb,ﬁ%%ﬂSWCC#bﬁOﬁ%$ﬁﬁfh&hoSWCCD
%i%ﬁhkﬁif%zkh&octfaaof.%Bﬁﬁ%«ﬁofﬁ&ﬁﬁ&hj%o
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2 HH
REEESHEBLAS, i Saeed Najjay HAEENIL 3 oA E Lo
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K?hfﬂ.ﬁ%®§mﬂf6bteﬁsf59ko
t@%%fo%ﬁﬂﬁobbyfé%o
@ =29 -, RBikoxF—n R4 TRERCEHCL L,
—HRKHL, EvodiNscs s,
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BHBT - s FHATEETL RV
—FriER 2R 5, |
6 FHoNEY, LoEsoT, EoELHE LTRLY,
%=88
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HTHL, CEENLDgo sign BAVEIRBMLLRBT Zve SBELELDY
Lo SEESL RSO CBDT, AHL LTREKOLWTERSHE 2o
(BHELERHYL)BAFAE G Y Y FERHZG hHEO K,
EibEEDT, &ﬁ$#KTﬁukk%i&htﬁbhoﬁkkbfﬁ A2}
B AHBBEEOCTWD, BHRA S = 5% « Y BBBEK K,
| BYAREKMET 4 LO04, ﬁuktofhaﬁﬁﬁbﬁoﬁmRﬁﬁo . K
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AiERoHH
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AL<Tgo sign FHLTEHILIKLTCE b,
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1978 -2
Ivvary BINEH

1978 —- 4
H2OAFREIRHEH

The Tentative Cost Esti-ate of Technlcal
' Cooperation on Seawater Désalination
between Japan and the Kingdom.
of Saudi Arabia

1.  The ¢stimated cost for this pro;ect, attached hereunder, is a ﬁ
prel:mxnary one baséd on 1nformat10ns available in Japan. -
Especially, the local constructlon costs are estiméted undef
certain assumptions; therefore, théy must be refined after a
detailed investigation can be conducted in $audi Arabia. :

For a detailed )nvestigation, the Govérnmént of Japan is -
considering sending a mission in the early part-of FY 1978 °
{starting fronm April 1978). oL ) SN

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

by inflation in the future,
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CoTL T Cest o
o fttem L Hlilion Yen © " 'Description
gt s (ThOUSand US$)

lgE;Haterial Research ;1,682 :

 Labératory . . - - (7,008)
(1) Basic Designing (g) __ et o
(2) Laboratory o The flgorﬂafea of the building is
building 976 1,280n The expense includes that
'3..iogonstruction - (4,067) of the biilding facilities, Such:as

-air conditioning equipmeént but does
not include that of the land aequisi-
tion. A special design suitable for
a research laboratery, which is triple
the cost of an ordinary office build-
ing (see Appendlex 3 in the Tentative

Proposal), is required for the build-
ing. o

: (3)301v11 works - .- .. ¢ 30 - Fences, foads, landscape gardenlng,
. ..other than those = (125) etc.
for the laboratory o

building
@), 0ffice furniture S0 Office furniture and fixtures, such
o and laboratorr - .. (208) as desks, chairs and lockers.
n‘.g:.fhrnltuze : .
(5) Opéfatahg ¢nd : 7 350 " The expenses for reagents and spareé
.1 3 mainténance - (1,458) = parts of laboratory equipment,:etc.,
=,;($pafe parts, . S are estipated at ¥100 million per
=.:jutilities, ete.) annua. The inauguration of the
laboratory is expeécted to be in the
latter half of 1979.
(6) Labdratory 260 See Appendix 2 in the Tentative
_¢quipeent, {1,083) Proposal
. transportatlon _
Vﬁéli Fleld Test Piant J _ ?73 __See Appgndnx l 1n the Tentat1\e
(3, 221) " Proposal
(1) Désigaing, 275
fabrication, (1,146)
. transportation,
“ete.
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(2) Civil works 346 These expénses include the ¢6§ts of
(1,416)  the foundation works (2,500m2) for
the test plant, the ¢onstruction of
the control cabin (460m2 s and the
construction of ‘fresh and $éa'witer
supplies and drainage systems. !
(3) Installation 58 | | ik
: 242y _ >

(4) Operation and :fldb . The expenséd of this’item’include the

naintenance (417) . éharges for exchanging tubes and etc,
- The anount of heavy oil and electric
“charges used ave estimatéd tosqual
2,000 hours of opérations in a year.
3: Personnel 1,171
(4,879)

{1) Dispatch of - 476 Includéd within the:ekpéhge$ffo{§this
Japanese (1,983) item éré'thatgéé-fb?’dijétcH:and
researchers acéomodationd. . 7 -l oul el

(2) Joint technical 40 During the joint research, four meet -
Eeeting {167}  ings are schéduléd to 'be held in ‘Japan

‘and five are schéduled ‘in Saudi Arabia.
The relevant traveling éxpénses should
bé born by each ¢ountry., .

(3) Personnel from 648 . The number of fequifedrpe?kéhﬂél is
the Saudi (2,700) - estimated to be 36, at’ 500,000 yen
Arabia side ' per month per head.’ (for three' years)
Grand Total 3,619

(15,079)
Note 1. The above estimate is based on January 1, 1978 pri¢e§;ipiTokyo,

2. Thé exchange raté:used'a$99e igiygs 1= ¥z et Tl
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List of the main measures to be taken
by ‘both goxernmént ’

~Item . - : Saudi Arabia Japan
_Land for; Material Research Laboratory j
; and Field Test Plant. . ... 0

Haterlal Research laboratory

%(I)J:Basic desxgning ; o "'Jd'
é(i)giLaboratory buildlng construction o LT
f(3) civil hérks other than those for - 45
: o the Laboratory buildxng
%(4) 0£f1ce furnitures and laboratory, e
: furnltdres B ' -
T%(S) Ope;étlon and paintenance . 0
%(6) iabotatOry eQuipmeﬁls traﬁspOrtation 0 0

‘Fle}d Test Plant

3(1) Designing, fabrncatxon :
transportation to ‘Saudi Arabia o

: . transportation in Saudi Arabia 0
%(2) Civil works 0

(3) Installation 0 0
(1) Qperation:and paintenance 0
Personnel o )

(1) iDispatch of Japanese specialists - _ 0
) §;0m§oda;ign, yehi;le, internal 0
travelling expense :

§(é) Joint meeting | f j 0 0

EtS) ;Personnel fron the $audi Arahian side O

?(i) EAccéptance ‘of Saudi Arabign trainees o

_1?1~



‘Budgetary arrangment of thé‘GOQanment
of Japan for the Project in 1978 K.Y,

_Expense ' o
Iten (thousand US$) - - Note: ' .
miliion yen - e
Basic designing mission for (84) SR
Field Test Plant 20 ‘ls_man—mon;hs N
Basic designing miSsion‘for (66) '-1 7 L
taboratory building ' 16 - © 11! min-konths . .
Dispatch of specialist ' 33y R
8 "4 phn-ponths
Fabrication of Field Test Plant - (102)
{Evaporator shell) 25
Procurement of laboratory equipaents (109)
26
Joint Meeting (18) o
4 2 sessions
Advisary comaittee in Japan (6)
l,
Grand Total (4i8)
100
1 Us§ = 240¥

- 1738 -



: : = (278) AaTATASY YRR () ;
{ - ' ) {
' | m BOTIRTTRRSUL PUR ]
s ._ ﬁo.n,dpnom&unt (%) }
N , | e !
HENAY . g JUOWOIN0RE (T) M
,n. e ,.“_ ,xOﬂ. ,. : . ' )
¥ : _ (£} IReNSINBZ. qoxeosod (V) g
“ : - ¥
. | . (S) WOTIORXZIROD PuE, !
— ,y " zuﬁﬁm.n 500 PRTTRARC £} 7
A, ! AR N
ﬁumuh 3 wﬁdnmﬁwoh e, e w
TTERRY THIRS YT 40AATS ¢ (8) Burudyseq 23sW (2 |
SR —. Gy oﬂm 20, roﬂbuuon_, (T
]
m .mu.o.u. ~OQRT ”
_ 4oATISAY ﬁ_ﬂﬁﬁ, "z}
n..nnn..u.n .n.mu.nm N
o wedeh woxI w
% 2 (o) weTaTRXOdsURXL (&) w
p 2 (8) SAFOM TFAFD (W M
< : o3 ! (L) wORARITAARS: (£)
nmmdh uT m.q..nnm.nm "G w
M .n.noﬁp.m rpows uT KoAInS rolw (& BuTUSE S (T !
I _ _
K ” omy ﬂvu“..ﬂ,,w,, FO ﬂo..n.v.muw.ﬂ._ﬂ h.nu *
_ L
| * 918 350 9 2105 - #
J 6L6T. 8L6T _ _ i

(6L6T O3 §LGT WOXF) 300[0Id SUI 303 DTABS

- 179 -



U T T AL £ L iR ot g1 A Tt v e et 4ty e A LA RS b s S e e rrre o g iy . 1 IS s e s o1 —
B e

. "y
T - . [ -
b - e - *
" . d-. - ' r
DIT . A e ey - e
' . e et e - 0 e e
' w o an e \ ) .
g [ .l
" - »* e -
o PR, 4 .
ot e TR g o
L ot e R b bRt e Bl st e e PR P R,
i -
.
]
. .
'
'

5

vaze Aq odued
o0MS' &g dueg g 30N

(£7g) Butloon 3uton

%
20

> | (£) 5357TeTo0ds 30 * woAWISTA (2)

..Z
($) TOUUOSIDY UVTALILY TPRES (1)

-V

_ TIUUOTADY

6LET 8LBT ‘ .

- 180~



(TER0R) 9T
¥t

,._,_. £
m ”.,.
£ :

e _. sasgTeroods osouwdel

P

,..,A_ﬂu_.,_ 3onu 9OTTUDIUTON ~= (z) sx030x0d0
. T T D= 3URTd asoy 3¢
T8 w02 Butaexad - UBPUIFUTIIANS

—

h_,_ I : : nwu_muosonaamem
..__,Emuvmommomom.i.nd..ﬂﬁ_nzno..zom

- e e — e

ey mwmus . (z)s3ouLaesdY
h”.mmu unuﬁonwomuﬁ 1nhnumaéo£unoﬂnum

uou..nm_mo.,‘m_‘_aomﬂ,_s ‘ Zaoarioqer YoIwosdy
o BUTIUNOODY b () WOFIOISTUTHEY hmem=TRTIOATK 3O XOIDVITA
- isategge TOAOUSDJ :

350(03g Ous 303 POPOIU IIT oYM

| pouvoszed WISV Tpnes Ul

— 181 -



To be done by Saudi Arebia in 1978

- Decision of sites for the Laboratory and the Field Test

Plant

Receive Japanese Survey Team _ |

Start detalied désigning'and construction of the Laboratory
building (to be finished by the end of Sept., 1979).
Preparation to start civil works for the Piéld Test Plant
(to be finished by the end of Sept., 1979).

Appointment of : ‘ = .

(1) Coordinator - :

(2) Specialiéi for the ‘F;ateria:l: Res;eé_f‘l‘:fl:r[,aboratéry

(3) Specialists for ﬁktﬁitectu?e aﬁ& ;i?ll work

Hold Joint Heéfing‘ SRRt i
5
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SUPPLEMENT

1. "sue Area Required

" The Field Test Plant 1ncluding site office building and future
additlon of modules for increase in performance ratio, will réquire
82 m x $8 m area, and the Material Research Laboratory will occupy
75 m X 75 m area. Roughly speaking, the néecéssary area s the sum
of the above two, that is, 82mxS8m+75mx75m =10, 381 m

However, the practical area Hlll vary conside:abiy dependlﬂg on the
;'site condltions .

- 2. 'Thée Least Numbei oflsahdiiArabian'Pe}sonnel
In order to function the Matérial Research Laboratory £or the
 research themés, 1 direétor, 4 senior researchers and 6 junior
V:réséatcheis will beé necéssary, 2 seniors and 3 juniors being assigned
to ihejcértosioﬁ, and the same being for the chemistry, respectively.
' iFor operatidn of the Plant, 2 superintendents and 19 crews are
reqﬁitéd. One $uperintendent is responsiblé for operation, and
anothet is$ in charge of wainténance. Four teams in 2 crews each will
foPefaté'the Plant in 3 shifts of 8 hours.  The remaining 2 crews will
"be the maintenancé persomnéd., :

The administration séction will consist of 3 persons each being
!é$5i3ﬂ8§ to gengral_affairs, accounting and fiaison official to the
'Japéngsé speciafists;
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The following is the summary:
Director 1
Administration 3
Material Research Laboratory

Corrosion _
S¢nior Réseéarcher : 2
Junior Researcher 3
Chenistry
Senior Researcher _ 2

Junior Researcher
Field Test Plant

Superintendent 2
Operating Crew 8
Maintenance Crew 2
Total 26

3. Increase of Performance Ratio from 3 to 6

An incréasé of performance ratio is possible by addition of -
8 stages in the recovery section. Thé additional seetion mll
<onsist of two modules, éach having 4 stageés and 16 m 1éng: The
layout is shown in a separate drawing. Whén the exténsion is
expected before the construction of the Field Test Plant, ¢on- " -
sideration must be taken to mininize the re-arrangézeént. . '

The expense for the extension is estimated at 170 million yen. -
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Requirement for Accomodation : Ef-§11§

Aveérage number of specialists staying on long- term and shortaf
ternm basis throughout any oné year is three re$pe¢tively. ’ ;
Numbér of accomodation required is éither of the following.:ﬂf
a. Thréee 3-bedroom, fully furnishéd and a;réonditioned ‘-_;
apartments or houses located in good surroundlngs hhlch §
can accomodate short-term speciallsts hhen necessary.:; é
b, Six fully furnlshed airconditioned bachélor apartments E
with bath (or shower) and toilét locéted in good surround-
ings. T

Long-term as well as short tern speéialists are usually expected f
to stay single in Saudi Arabia. ’ :
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oo AV ARERIHENH

1.

Outline of the Research Project on Desalination Technology

. The Agéncy of Industrial Science and Technotogy (Ministry of Interna-

tional Tradé and Industry ) ba;'suﬁéessfql;y develqudﬁdesa!!qatibn
techndlogy under the Egtlénal_aeaearch_andfﬂefelopmgnt_éfojgct.

_For the purpdss of assisting Saudi Ar;?iartd'oﬁgqln water
in the future by the transfer of such techndlogy, a Japanese nissloé.
headed by Or¢ 8. Ishizaka, prﬁpﬂséd a research project goﬁcernin§
seavater desalination tgchno}égyr(befeinaftef referred té as 'the
Project’) to the Saline ¥ater Convarsion Corporation'og the ¢6verﬁment
6f the angdoa of Saudi Arabia, in %oveuber. 1977. 7

The Saline ¥Water Convers:én Corporation welcoaed the proposal and

- . showed strong interest in all aspects of ths proposal, namely inforwation

axchange, establishment of the Haterial Research Laboratory, construction
and operation of tha 500 m 3/Hay Field Test Plant and exchange of personnel.
In Deceaber 1977, the Goverrment of Japan made budgetary arrange-

ments for Fiacal Year 1978 for the Froject and the Governsent of Japan

sent a preliminary mission to the Saline Water Conversion Corporation,

in February, 1978, for consultations abtout the itealzed cost allocation
to be borme by each country and the draft of the Record of Discussions,

én which the organizations céricerned of the iQo_counpries would have to

. reach agrgqqentﬁbgforc inpge:entgttdn of tha Project.

Threugh the ekplangllon_prévldéd by the mission, the Saline Yater
Conversion Corporation fully understood the technical aspects of the
Project r.m! the Japaness side e,xpr-e.»,se'd tts willingness to cooperate

vtth the Corporation in implecenting the Project.
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Thas Governzent of Japan believes that mutual underst;ndfng on the

Pﬁoject will be reached,

tha outline of the Project is as follows:

0n the basis of the seawater désalinatison techiolédy, characterized’

by a long tube-Lype multi-stage flash é\_répbr’at'i(:n aethod; {ha 5tgdy

of the materials which are required for adaptatidn té '-th'é”ﬁ?a.{.t..ﬂ;a.l

conditions of the Kingdom of Saudi Arabia will be ¢arried out under

the tims schedule of a five-year progras as fndicated 1a the ANNEX:

(1} Consultation and Exchange of Inforeation
A joint aesting of high-level otiieians 6r'speciaigsts 4f voth
countries will be established i4 order t6 have consultations and
exchange of information about thé technology for seivater desalina-
tion and to prozote the Project.

Buring the duration of the Projedt, meatings are scheduled
to be held alternately in Japan and in the Klngdou of ‘Saudi Arabia,

(2) Estadlishzent of Material Research Laboratory =~ .

The Material Research Laboratory will be established attached to
the Saline Water Convarsion Corporation and furnishéd with all
necessary research equipacent,

(3} Construction of Fiald Test Plant
Attached to the Material Res¢aich Laboratory, tha Fieid Test Plant,

" capadle of desalting 500 -3/aay,‘uitx be ddAstructed, -

(4) Reseach : R ST
Research will be undertaken on the duradiliiy of the doAérate”
evaporator shell, and the preveation of "éorveston ahd scale
deposition, by the effective utilization of the Material Research

Latoratory and the 500 a’/day Field Test Plant.
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3, 1he #aln reséarch themes are as follows:
(1) Operation of the 500 wl/day Field Tést Plant
1. Sho}t—teni oberations
'é. Lbﬁg;ieri operations
51 Hat;fiai ihspectlon‘
&; derrosion nanitorxng
(2)" Research in xatarlal Research Lal:-oratc-ry
-‘i- Corrosion research
-- exaalnatlon of :etallie corroslon in the F;eld Jest
Plant and study of detals in a varxety of corrosive
_envjronsents 7
2. Ch;nital.reseagh
- stgdy_on_chemical ana;y;is. corrosive énvironm#nﬁ, scal§

deposition tendency and corresion products
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(April 4, 7 ¥—7EDHITERLE S =, »)
Minutes
Aprid 4, 1978, Tokyo

The neetings concerning the tethnlcal cooperatLOn on sea’ hater
desalination technology (hereinafter referred to as "the Proje¢t" wereé
held between vepresentatives of the Governnénts of Japan and Kingddm of
Savdi Arabia at the Ministry of Foreign Affalrs Tokyo, on the 315t of
March and the 3rd of Aprii 1978, . ‘

The outline of the reetings is as follows.j , Do
(The tist of attendants to the méetings is attached in ANNEX, )

1.  The Saudi Avabian side rajsed the question to clarnfy the nature of
the R/D of which draft was already proposed by Japanese 31de The
Japanese side responded that the 1mpleret1ng agencies would conclude
such a R/0 to record the points agreéd by both parties, and kould

“subait it to each yovernment, as general procedure to 1mplenent the
governzental basis technical cooperation, and that a Note Verbal
with the R/D as annex would be exchangéd betweeri both govérnments
through diplonatic channel. The Saudi Arabian’side statéd: that

they would deliberate on the procedure and notify the Japanese

side once the decision was reached, )

2. The Japanese side asked the present stage of deliberation On
implementation of the Pro3ect, and the Saudi- Arabian side stated
that the Governnent of Saudi Arabia had recelved similar prOposals
fron other friendly countries and %as actlvel) rEVIéwlng them and

that the Japanese ] roposal was also being studied by thé Governaent
of Saudi Arabia. - R ;

3. The Saudi Arabian side inquired the necéssity fbr earl) c0mmence-
ment of the Project, and the Japanese side emphasized the ea&ly
implementation of the Project, explaining (1) the necessity fron
the budgetary systea of the Governnent of Japan, (2} the past long
history of negotiations between two countries,
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In addltion, the Japanese side expressed the desxre to dlspatch

';¥ithe fifst nisélon té the Kisigdom of Saudi ‘Arabia in'May or June

1978 at the latest to collact 1nfotmati0n for the basic design of
';the Materlal Research Laboratory and the Field Test Plant.

7 The sziﬁdi"-AfaBiaﬁ side requésted to gét the detailéd information
on the equipment such as SpECIflcatlonS which would be prov1ded
"by ‘the’ Japanese ‘side. The Japanese side promlsed to provide a

'-’tentat1Ve but most su1table list as 500n as possnble durlng ‘their
* sta} in Japan ' '

: ‘he Sauda Arab;an side SOUght the clarnf:catlon on the schédule and

‘humber of the’ Japanese expexts to be dispatched, refering to its

1mportance for snooth 1mplementat10n of the project and for the

acqu151t10n of their accosodatlon

The Japanese side explained the outllue of the plan and pro-

“mised to proVnde the more détailed data in Engllsh

Regardlng the questiOn of supply source of the experts, the

'>Japan95e side explalned that they would be sent from the goverament
as'well as’ p#n\ate sector, ard also elaborated that the experts

;from the governmcnt wvould be mainly from the National Chenical

Laboratory for Industr), the Agency of Industrial Science and

"Technolog) and the experts ‘from the private sector héUld be nainly
'"thrOUgh the’ Water Re use’ Promotion Center. ’

-fRefeflng to the Artlcle 9 of the R/D, both sides agreed that data
" “4nd information aéquired in the course of the project ‘should be

shared ‘équally by’ both parties and be discloded to the private

sector in each country or to the third parties after consultation
”?bétheen both countries, in accotdance with the’ Article 9 of the
CRIDL Both 51de$ also agreed ‘that Article 9 of the R/D should be

amended accordlngly.

T Thé Saudi Arabian side reQuested ‘that ‘the Japanese side should offer
the Information on the sea water desalination technology accurulated
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10.

11,

in Japan, to facilitate the understandlng of Saudi Arabian engineers
on the desalination ‘technology developed in Japan. N

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 QOmmercialvinperest.

Regarding Article 3 (3) ¢ in the proposed draft of R/D, the Saudi
Arabian side expressed the désire that the phrase "upon thé advice
of the Japanese specialists" as well as "exclusively" should be
deleted. The Japanese side agreéd to delete the fOrmer ph¥ase, but
as for the latter one, the Japanese side explained theé phrase might
be necessary to guaratee the budgetary regulatien,. that is, the
property procured for the project should be used only for’ the :
implenentation and operation of the project.

As for the increase of perforpance ratio (1:3--1: é)‘raised by the
Saudi Arabian side, the Japanese side stated that performance ratio
of 1:3 might be enough for research activaty, and that incremental
cost necessary to increase the performance ratio (l.ﬁ)tafter the
completion of the Projéct couldn't be borne by the Japanese side.

The Japanese side stressed the '1mportance fbr the Saudi Arabian
side to get financial appropriation in 1978 F.Y, (starting from
June, 1978} and inquired present stage and préspéét oA the Saudi
Argbian side. The Saudi Arablan side stated that théy ¢ould get
Recessary appropriation in 1978 F, Y., whén they could complete the
deliberation on the detailed arrangement for the Pro;ect.:

The Saudi Arabian side asked the Japanese side for the clarif:catlon
on the Saudi Arabian cost which is necessary in. 1978 ¥y and the
Japanese side stated as follows,

(1) ‘The expense necessary for detailed designiﬁg of Material
Research Laboratory shali be borne by the Saudi Arabian side,
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(2

)

12,

-13.

14.

15,

The expense nécessary for detalled designing of engineering works
for Field Test Piant (including foundation works, ‘and water supply
and drainage works) shall be borné by the Japanesé side.

The $audi Arabian side is requésted to procure the budget necessary
to conplété the ¢onstruction of Material Researchrtéboratory (in:
cluding detailed designing) and civil works for Field Test Plant

“béfore September, 1979, to accomodate Field Test Plant -and the

equipments.-

The Saud1 Arablan side, in ¥ésponse to the questlon on the location

-for Matérial Research Laboratory and Field Test Plant, statéd that
- it is now under ¢onsideration.

The Japanesé side inquired of the Saudi Arabian side about the
segvices of the Saudi Arabian céunterparts for the Project and the
Saudi Arabian side responded that théy couldnit give any definite
commenit now, although they récognizéd-thé importance of the matter.

The'Japaﬂése side indicated that both Minister of Foreign Affairs
and Minister of International Trade and Industry, Japanese delegates,
would propose ‘the active 1mpleméntatlon of the Project as well as
the meéting of WG in the aftérnodn of thé 3rd of April, and
requested the positive response by the delegates of the Saudi
Arablan side, ' '

The Saudi ‘A¥abian side promised to convey Japanese ‘wish to

‘H.E. Sheikh Hishan Nazer, Minister ¢f Planning.

TherJapanese side expressed their desire that the proposed R/D

- should bé signed between doth implementing Agencies on this good

occasion of the Second Japan -Saudi Arabia Joint Comnittee.

The Saudi Adabian side suggested that fina} decision would
depend on the availability of the information requested by then
and on the re-evaluation of the whole situation. The Japanese side
stated that they would make thelr atwost efforts to make the in-
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16.

17.

informatién requested available as early as.possiblé;;Thé;;

Japanese side submitted the tentative informations to the. .-

Saudi Arabian side on the ist of April.

The Saudi Arablan side seeked further- clarlficatiOn in o
interpreting the article 10 of the proposed R/D. - , ;

The Japanése side clarified it in detail. and . thé Saudi'
Arabian side understood it fully. Both sides agreed. to amend
the sentences of the article accordingly.

The Saudi Arabian sidé proposed for both governments té share ‘
the cost of thé Project equally. L o

The Japanese side explainéd the existiﬁg technical
cooperation system ia Japan and expréSsed that it‘woukd;bejz
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 sone items discussed in the mlrutes are stnll‘
under negotiztions, ny signature is an acknowledgements
not an approval of three items.

Em

47474178
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ANNEX

" Saudi Avabian Side

CMp, Sammy A: Mosly -

Mrf'Yéﬁssif,ﬁéésif_ J
Mr. Mahﬁond%Féyez 7

"o Mr. Mohanméd Al-Ghanini

* pr. Jasel Habib

- Director General, Yanbu District

Royal Cornission for Jubail and Yanbu

Director General of Research and

Training Departmént, Saline Kater
Convérsion Corporation

Diréctor of Minister's Office
" for Technical Affairs

Ministry of Planning

Economic Counséllor Ministry of
Ministry of Planning

pirector, Technical Affairs Department
Royal Cormission for Jubail and Yanbu

o o Japanese Side
(Ministry of Intemational Trade and Industry)

Mr. Fukuo Nakashinma
Mr. Isao Kpbokéﬁé
L. Mr. Minoru Sayama

Dr. Tb;aro:Gotoh

Director, Technical Coqperation_nivisioﬁ,
Economic Cooperation Deépartment,
intérnational Trade Policy Bureau

ﬁiiectéf; Offiée'of Interﬂétiéﬁal
Research and Development Cooperation,
Agency of Industrial Science and Technology

Pirector, National Research and

Development Progran {Desalination),
Agency of Industrial Science and Technology

‘Chief of First Se¢tion, Process Res¢arch

and Developrént Division, National Cheaical
lLaboratory for Industry, Agency of Industrial
Science and Technology '
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Mr.

Mr.

Mr.

Mr.

Mr.

Mr.

Mr.

Fizo Kawarada

Satoshi Okunura

Nzaotoshi Osada

Masatoshi Urashina

Deputy-Directdr, Technical Cooperation
Division, Economic Cooperation Départment
International Trade Policy Burean

Deputy-Birector, West Europe-Africa-
Middle East Division, S
International Trade Policy Buredu

Deputy-Director, Gfficé of Intérnational
Research and Devélopment Codperation;:
Agéacy of Industrial Science and Technology

Technical Cooperation Division,
Econonic¢ Codperation Départment, - - °
Internationai Trade Policy Buréan

_ Japanese Side _
(Ministry of Foreign Affairs)

Yuzuru Xubota

- Yuji Miyamoto

. Koryu Matsumoto

. Haruo Nanawa

Makoto Itoh

Director, . T
Development Coopération Division,
Economic Cooperation Bureau

Deputy-Director, _
Developrent Coope¥ation Division,
Econonic Cooperation Bureau

Development Coopération Division;
Econopic Coopération Bureau

Second Middle East Division,

The Middle Eastern and Africdn Affaivs
Bureau )

Second Middle East Division, -

The Middlé Eastern and African Affairs -
Bureau -

{(Japan Internstional Cooperation Agency) =~ /7.

Yoshihiko Saeki

Director,

Developrent Planning Division,
Mining and Industvial Planning and
Survey Department
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A ARMEOBAK (V] KB LARD

e . ON THE RECORD OF DISCUSSIONS .
BETWBBH THE JAPAN INTERNATIONAL COOPERATI()N RGENCY
AND THE DELEGATE OF THE: SALINB WATER: CONVBRSION CORPORATION

o "rHB Govﬁ:nmzm oF THE KINGDOM oF SAUDI ARABIA

_OnAtne occassion of the Second Japan«Sagdi Arabia JQint
comitteé:nélas-fin'wokyo;on the 3rd of April, '19‘?_8, -the delegate
of! the Sallné Watér COnversion Corporatxon of the Government of.
“the’ Klngdom of Saudl hrabia. visited Japan from the 29th of March,
1978; to’ the Sth of April, 1678, for the purpose of. WOrkang out
details of the Project for the techn1ca1 cooperatlon on seawater

?desalinatiOn between Japan and: the Kingdom of Ssaudi Arabia {hexe-
inafter referréd to as *the Pro;ect‘)

At the Second Japan-Saudi Arabia J01nt Committee, confirma-
tion by the representatives of both GOVernments was’ given to,
promote the PIO]é6t actively. ‘

) At the horklng Group Meeting on the PrOJect, étcfﬁe‘Jeiﬁt
Comnmittee, both delégates exchanged views on the basis of the
results of the preliminary survey conducted by the Japanese del-
egation in povember 1977 and in February 1978.

fhe Japan International cmperetion Agency, and the Saline
Water Conversion Corporation exchanged views with officials of
both qdvernments and made the attached Record of Discussions.

The Record of Discussions includes the construction stage
of thé Material Research Laboratoxy and the Field Test Plant,

"and @he research stage.

fhe delegate of the Saline Water Conversion Coxporation -

will take the necessary measures for obtaining the financial al-

Yocations from the Saudi Arabian authorities concerned.
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The delegates of the Japan International COrporation Agéncy,
on the 6ther hand, agreed to recommend to their éwn Government
the matters referred to in the Record of Discussions attached
herewith.

Both delégates confirmed the Smportance of thé Project iamong
thé technical cooperation projects which have been implementied: ..
‘bétween Japan and the Kingdom of Saudi‘Arabia, and also confirmed
their intentions to endeavér to achiéve thée smooth realization:
and thé fruitful impleientation of the Project. -

Writtén in duplicate in English at Tokyo on the 3rd of fApril,

1978, !
For the Japan International - ¢ 'Por-‘theé Saline Water.
Cooperation Agency o Convers;on COrporatlon
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1.

RECORD OF DISCUSSIONS

The Government of Japan and the CoVernmént of the Kingdom of Saudi
Arabia will géopefété'uith each other, In accordante with the Agreement

on ¥cononic and Techatical Coopératisn between the Covernmént of Japan

" and the Covernment of the Kingdons of Saudi Avabia, and the recommenda-

" “tlon of the Japan-Saudl Arabia Joint Cormittee, in fuplementing the

"’ Yemeareh project on desalination technology (herélnafter referred to as

2,

Vthe Project’) for the purpose of SEEu}inﬁ:éétéf:in'fhé future by

transferring thé”téﬁhndlogy'ﬁh{ch'the'Agénby of Industrial Sciéncde and

Technology, the Mintstry of International ifrade and Industry, has

devéloped under the National R'& D project.

Thé Outliné of the Project

" 6o the basis of thé seawater desalination téchnology, charactevized by

& long tubé-type multistage flash evaporation méthod, the Projéct will

be carrfed out on the study of the Eétefials which are required for
adaptation to the natural conditions of the Kingdonm of Siudi Arabia,
"'déf'the ‘time schéedulé of a flve-year program as indicatéd fn ANNEX 1.
(1) Consultatlon ind Fxchange of Information

N A joint meeting of high “level officfals or specialists of both

countfies will be established ia order to havé consultations and

E éﬁbﬁéﬁé& of inférmation about the.teéhnology qu seawater

©‘ géshitnation and to promote the Project.

hi}ﬁﬁfing”EhéF?fﬁjéc53 fhé meetings are schéduled to be held alternate-

iy 14 Japan 4nd 14 the Kingdom of Saudi Arabia,

giisﬂEéiéﬁiiéﬁbéﬂi'bf Hatei1a) Reséarch Laboratory

*iine Material Resesréh Laboratory will be established in the Saline
Water Converston Corpération and furaished with hecessary reseaxch
Tequipseaesi !
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(3)

{4)

The

(1)

)

3)

Cénstruétion of Field Test Plant

Attached to the Materlal Research Laboratory, thé Field Tesi Plant,

capable of desalting 500m>/day, will be constructed.

Research ‘

Research will be undertaken on the durability @f the cgnéfeté i

evaporator shell, and the prevention of corrosion'a?§'scalé=deposi-

tion, by the effective utilization of the Material Reséafphrtabpfa—
tory and the 500m3lday Fleld Test Plant. The fgseétch théme;@fﬂthls

study 1Is listed In ANNEX II.

measures to be taken by the Government of Japan

In accordance with the laws and regulations in force 1n Japan, the

Governnent of Japan will take the necessary measures to ptqvi&g, at:’

its own expense, the requisite sexvices q[ Japanese specia!ists

through the normal procedures under the Technical Cooperation Schene
of Japan for the purpose of conducting the Project as'meniiﬁneq ia

the above 2.

In aceordance with the laws and regulations in fércé in Japaﬁ,:

the Government of Japan will taﬁe necessary measutés to_te¢%§yq, at

its own expense, the Saudi Arabian personnel_qpnnected gi;h the

Project for techanical training in Japan, through the normal proce-

dures under the Technical Cooperation Scheme of Japaa.

a. In accordance with the laws and regulations In foyge in Japan,
the Governmeat of-Japan will take the}necessaty measures to
provide, at its own expense, the Field Test Plant, capable of
desalting 500m3lday, and the main equipmen; for the laboratory.
Specifications for the SGOm?fIday;s__eayate; desalfnation Field
Test Plant and the list of Laboratory equipment are indfcated
in ANNEX 111 and ANNEX 1V, respectively.

b. The laboratory equipzent will be provided thréugh the normal
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procedures under the Technical Cooperatfion Scheme of Japan, and
wil) become the property of the Governcent of the Xingdom of
- Saudi Arabia upon Seing delivered C.I.P. at the port of
N disembéfkation to the authorities concernéd of the Kingdon of
Saudi Arabia,
¢. The Field Test Plant and laboratory equipment referred to above
 will be utiltzed exclusively for the implementation of the
Project /_G;‘:On the advice o_f the Japanesge speci_ali_s_t_‘ﬁf’.
.~(4) Tn accordance with the laws and regulations in force in Japan, the
" government of Japan will take the necessary measures to keels
a. Expenges for drawing the basfc design of the Material Research
Laboratory.
- b Expenées for holding the Japan-Saudi Arabia joint reeting in
.Japan.
"~ ¢. Expenses for dispatching senior Japanese offictals of special-
{ats to the Kingdom of Saudi Arabia teo attend the Japan-Saudi
Arabia jolat meetiag.
4. The Measures to be Taken by the Goverament of the Kingdom of Saudi
- -Arabiat
'-(l)fln;éc¢¢tdance vith the laws and vegulations in forge in the Kingdom
_6f Saudl Arabia, the covérnment of the Kingdom of Saudi Arabla will
aitake the neécessary measures to provide at 1t$s own expense:
a, The services of the Saudi Arabian countetpart personnel for the
- Project (includiang the operation of the Test Plant) as listed
in ANNEX V.
.b. Requisite land for the Material Regearch Laboratory and the
FPleld Test Plant.
¢.' Bufldlngs and thefr necessary facilities for the Material

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

Test Plant).

d. Equipment, machinery, fnstruments and other materdials necessary
for the Haterlal Résearch Laboratory except for thaose provided
by the Government of Japan at its own expense,

e. Separate office voom In the Haterial Rééeéréh'tébdratdry for
the Japanesé specfalists.

f. A fully furnished suitable accomocation for each Japanese
speclalist (and his family). - : ST

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

don of Saudi Avabia, the Covernmént of the Kingdem of Saudi Arabia

will take the ncécessary measurés Lo meét!

a. Expenses necessary for the domestié¢ transportation of tﬁe goods
provided by the Goveransent of Japan as wéll as for their
installation (including foundatfon wofks, and construction of
seawater supplies and drainage systéms and frésh water distri-
bution systems),

b. All running expenses necessary for the {mpleméntation of.the
Project. |

c. Custons duties and any other charges, if any, as may be idposed
upon the goods providéd by thé Govéramént of Japaa to!thé King-
dom of Saudi Arabia. ' EERAR I

4. Expenses for the internal travel in the Kingdoa 6f Saudi Arabia
of the Japanese s}eclallsts on duty:

€. Expenses for vehicles with drivers‘fof‘thé Japanese spééialists
during working hours.

f. Expenses for holding the Japan*Saudl'Arébia”joint'meeting in
the Kingdom of Saudi Arabia,

g+ Expenses for dispatching senfor Saudi Arabian’ 6fficials or

specialists to Japan té attead the Japan-Ssudi Arabia joint
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5.

6,

1.

8.

neeting. |
(1) The Governor of the Saline Hater Conversion Corpotatlon, the

Government of the Kingdom of Saudl Arabia wlll have the overall

_ responaibility for the 1mplementation of the Project.

B
'

‘(2) The Governor 9111 appoint a senlor sacc official responeible for

implementing the terms of this Record of Discusslons,

_i(?} Esteﬁxiehgene and management of thé Laboratory will be done by the

'eeniqr SKCC official upon the advice and recommendation of the

Japanese specialists.

(&) Executiﬁn of the research work will be directed jolntly by the

senior SHCC official and a chief of the Japa1ese speciallsts to be

. appointed.‘

Both governments will joiatly review the progress of the implementation
.of the Project at the forum of the joint meeting and take reasures

7necessa:y to secure smooth and effective cooperation and otherulse

consult uith eaeh other in tespect of any matter that may atise from

or in eonnection with this understanding.

,According to Attlcle 3 (c) of the Agteement, the Japanese sgecialists,

;théir families and the missions who are to be dispatched fo; the

Project uill be granted 10 the Xfngdem of Saudl Arabia, the privileges,

exemptions 4nd benefits as 1isted In ANNEX VI not less favourable than

those granted to the specfalists and their families of a third country
fiﬁ ihe'kingdem of Saudi Arabia.

;iﬁefcoverehent of the Kingddn of Saudi Arabia undertakes to bear c¢laims,
i any arise, egaiaSt the Japanese specialists resulting from, ocurring
fin the course of, or otherwise.connected with the discharge of their
'offieiai functions in the Kingdom of Saudi Arabia, excepting those
.claims arlsing from the uillfpl.misconduct of gross negligence of the

Japanese specialists.
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9. Each goverament shall keep, in general, confldeﬁtial any ihfﬁfﬁétidﬁ"
or data provided by another governr:iehi oF genefétéd as a result of the
work under the Project. In the case of'mdfualcagfééééﬁt, however,
each goverament ot government officfal can make éndjbuﬁiish 6¥ai’3i
written reportes of soclety. | '

10, (l) 1f inventions or discovery arise out df'aﬁy work pérfé%ﬁé& Gﬁéet
the Projece. | |
a., Each government shall acquive all rights, title, and Interest
in and to any such iﬁvéntion or diSCBVe;§ in i%@{éﬁﬁ'éoﬁétff.
b. Both governments shall acquire, In geﬁérél,'éqﬁéihéléhps title,
and interest in and to any such invention or éfééd?éﬁf is a
thir& couﬁtry. |
(2) The government which owns an favention réferred to in the Sub-
péragraphs of (1) above shall licénse such fnventions (o the
nationals of the other country on terms and conditions post
favourable under the laws and regulations of thé.ﬁinefiéohat;y.
11. The duration of the Technical Cooperation for iﬁé'ﬁfdjéétrﬁiilibé'fiVé

years from . , 1978,
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" ANNEX

;l s

' schedule for the Project

1978

1981

1982 | 1983

1.

Field Tesgt Plant

£ {1): Decislon on Site

Selection

(Q)VDesigning

’k3)r?abrication |
_kﬁ)_Civil Works
:(5)_Ttansportation
-tG)”Installation

1?(?) UperatiOn

1979 | 1980

A

v

Material Research L

‘Laboratéry -

(1) Pecision on Site
. Selectlon

(2) Basic Designing _

(3) Detailed Designing
and Cédnstruction’

- {4) Resgearch Activity

A

;- Ressarch Equipment

(1)'Ptocurement

{2) Transpértation

13> £—

4.

Report Preparation

5,

Personnel

(1) Saudi Arabian side

(2) Japanése side

A

Joint Heeting
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ANNEX 1T Research Themés
‘The main research theémes are as followst

- 1., Operation of the 500m3lday Fleld Téé? Plant i rast Binii o
: (1) Short term operations : . Sepe ;Eilﬁkﬁngkj’

] ! A ) I

(2) Long tern operatloﬂs

(3) Material inspectién : 5
3 e RS
(4) Corrosion monitoring 2 .
. 2. Résearch in Material Research Laboratory REEARS

(1) Corrosion reseatrch

-~ examination of metallic corrosfon fn the F1éld T4t Plant and

i

study of metals in a variety of cérrbsive'éﬁéfé6§i“fi:fl§; ‘§
{2) chémical résearch . '? s l,::ﬂ;;§ fﬁ' fy
~- study on chenmf¢al analysis, corrosive énVifOnééﬁf;Fééélé' ;

deposition tendency aﬁd'c6t£6310n'pfodﬁgté' e Ty

. P P FE i
oo BN E {} T
(3) Economic Analysis Rt !
!
K
Prison SR T
-k
: 227 3
; s N
Fotpg )
T3 LT 3 v .
v L E
3 LRI i

- 210~



2,

3,
4,

5.

10.

11+

12.

ANNEX 111

Specification of Field Test Plant

-g_Capacity

Type of plant

Material of shells

Scale prevention méthod

$c¢alée elimination

performance ratio

_Number of stages

- Seawater

$team (1) Heating

(2) Steanm ejeétor

: Concentration ratio

Plow rate of recirvculating

brine

:Rééitéulatjng brine maximun

. temperature

. 500 mjldéy

Brine recitculating type Iong tube

deslgn mJlti—stage flash evaporator

l'cOncrete
- P conttol by sulfuric aci
:Ball cleaning systea
3 o : ; o
Heat recovety 6 stages
Heat rejection 2 atages |
-.-TDS &8200 ppn (max )
Temperature (max.) 32. 2°
Intake quantity, 385 tlh
7 ¢/h (1.5 Kglca G)
0.5 /b (10 Kglen’G)
- 1.24

174 t/h

120°¢c
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ANNEX 1V
Laboratory Equipments
I. Equipment for éorrosion Teat
(1) Corrosometer
(2) Corrator
(3) Metallurgical microscope
{4) Roughness meter
(5) Po£entibstat/galVanostat.
(6) Irmersion corrosion testing equipment
2, Equipment for Hechanical.Te;t
{1) Ténsile test maéhine
(2) Hicrovickers-ha;dness tester
(3) Vickets.hardness tester
3. Equipment for Water and Cﬁéuical Analysis
(1) Atonic ébsorption and flame.photometer
(2) Spectrophotometer
(3) X-ray diffractoceter
C) Automafic tievater
(5) pH reter
{6) len meter
(7) Foission spectrometer
4. General Fquiprent
(1) Analytical balance
(2) brying ovea
{3) Muffle furnace
(4) Vaccua pump
5. Process Analyzer
6. Other necessary Equipments, Tools, Glasswaré and Materials to be

selected by mutual agreement,
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ANNEX V
The Saudi Argbian Péréonnéli:l

‘Director of Haterial =---r Adainlstration
Research Laboratory
. - Senfor Chemlstty o
Researchers Vgeseatchg?a
--~?r Senior ﬁatetial -'::q€;:;J':
- ;== Resgarehers
1 Resgarchdérs ff-ﬁg'- b f

L Superfngepdedt . ool
of Test Plant '-[ Operating Crew
- Operators Maintenance Crew.

Japanese Sﬁééialists

ANNEX VI
Privileges, Exémptions and Benefits

1) Exeaptions from incoae tax and chatges of any kind imposed on or in
connection uith the living allowances remitted from sbroad.

(2, BxgﬂptiO?S\i[oa import and export dutles and any other charges 1in
respect of betsohal and household effects, including motor vehicles,
;hich may be dbrought into the Kingdom of Saudi Arabla from abroad,

(3) Free medical services and facilites to the Japanese specialists and

their fanilies,
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