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finutes of Menting

7

SWee and the Japanese Teunm foc Research apreed on the Following aatiers on Mav

the 2ist, 14984,

‘.'l

a,

Both SWCC and the Japanese Team for Research agreed on the earliest

possible establishmeat of the Research Center, since both sides, who are

deeply interested in the project and willing to devote necessary
EHO“VC&S, wligh Lo implemen” the Recvord of Discusslon of Jarwary 1982 1in

the bast way.

Roth sides SWCC and JICA agreedto modify the vriginal design (conceptual
design documsnt No, SAJ 303) to che.design shown In ﬁppendix'l. The
modifled design includes the areds for Research and Testing Bulldings
whereas'fhe;administrétion and library will be allocated in the existing
administreation building at Yanbu (Appendix 2}, JICA agree. to siudy both

deslgns and amend the conceptual deslgn Document Ho. SAJ 307 to sult the

moditied (proposed) design and submit {t to SWCC no later than July 1,

1Rk, . ,

JICA will scart procurement of Lhe test plants and research equipments
and S4CC - will start the nacessary procedures fov construction according

to Lhe schadule attached L(n Appendix 3.

JICA will send two veprescncative engtneers who will assist SWCC for
det21l designing by a CORleLtor/COnsultanL as soon as JICA 1s informed
by 3WLC at least one month in advance,for one-month period.

JICA will send experts of tesearch activitles on October this yeﬁa, wiio
will =ooperate with SWCC coumnterparts for maxing detailed research

planning.

. /]‘
N\ | ?;;. v a/(ﬂb,

Dr. Abdulaziz Al-Mujahid 7 Fumio Wada

Deputy Governor ' ‘ Luader )
for Technical Affairs and Projeuts Japanese Team for Research
SHCC O JICA ’
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MINUTES OF MEETING FOR RESEARCH. CENTER

FJapaneqe Team: fnr Rekearch visited swcc for the following purposes!t

) "To explnin "Conceptual Design “RFV 1"

2) To h1ve 1nformations of Detﬂil Design Work
Procedure by SWCC. )

3) To aSSlst in investigating Slte Conditions,

'-_SWCC and Japanese Team discussed and agreed on 1l4th Aug. as follows:

1. Conceptual Design Explanations.
-Japanese Team explained and discussed contents of "Conceptual
.Design',. and answered to the SWCC’s. queries ‘to which SWCC
appreciated and accepted. .

SWCC and Japanese Team agreed that'

1-1) . SWCC will ‘take care for the folloWing; during and/or before
detail design by Consultants selected. by SWCC.

a)

.c)
Q)
)
)

Selection of structural framing material (Reinforced'

. concrete or Precast concrete).

Soil.coneitiooe, seismic aceivity and climatic condition,
Applicao;e Inoernatioﬁal Codes |
SelECtion of Einiehing materiels

Outdoor design conditiouns for Air*conditioning
Provisions for fetore exteoeione

Site conditions (Layout, utilities tie points)

l 2) Followlng corrections will be made for C/D SWCC will give
instructions to the Consultants.

1)

11)

144)

; : . iv) .

6 researchers private rooms to 3 researchers private room
in page 2-5.

4 Operating Engingers’ to 3 Operating Engineers’
private rooms . - ' « private rooms
in page 2-7

Alluminium glass mounted curtain wall for administrative :
area ~ for entrance area in page 3~3.

To delete size SOm/m x50°/® of ceramic tile in page 3~3,



v) To add floor drain in rooms T-04, R-11, B-04, in
page 3-25 and page 3-26.

vl) To modify coom arrangements and to add roous as shown 1in
Sketch ] herc attached, '

vii) Rooms finighed with Terrazzo tile for fleoor, will be
R-04, R-l1, B-05, B-06, and B-08.

viii) Rooms finished with Tervazzo tile for floor, will be
A-0l, A-02 and B-07. :

xi) Rooms finished with mortar steel Trowell for floor will be:
T-04, T~05, B-01, B-02, B~03 and B-04.

1-3) Japanese Team explained the revised: laboratory equipment information
enclosed and that vevised laboratory equipments will be better and
more functionable than those eoriginally proposed in Conceptual Design.
SWCC accepted, and will take consideration into detall design.

Japanese Team also submitted the preliminary detail informations
{manufacturers catalogues) of the laboratory equipments, {now under
selection in Japan) as for reference to the detail design.

Japanese Side will send the final detail informations of the
laboratory equipments, when they are finally selected and purchased,
in order to bhe taken into consideration in the detall design.

2- Detail Design work Procedure undertaken by SWCC.

2-1) SWCC explained Japanese Team that the Consultant for detail design .
have not been selected yat, but will be soon selected by SWCC.

Japanese gide will be informed of signing date of the detall design
contract with the consultant, when the contract is signed.

2-2) SWCC also explained that Contractor for Construction work will be
selected by SWCC after detail design, and construction will be
completed before the date agreed with the last Japanese Mission,
(May, 1984), which means lst. of October, 1985.

2-3) Japanese Team Discussed and gave all the necessary informations to
SWCC, so that SWCC could give the necessary information for starting
the detail design to the selected Consultant.

3~ Site conditions for Research Center
To be referred to "Mimutes of Meeting in Yanbu Plant" here attached.

The following matters were stated by SWCC that:

1) The detail design which will be produced by the selected Consultant,

',,:fi§§::7 will be reviewed by both SWCC and Japanese side for their. correctness
L

o~



of the design and the conformity with the Conceptual Design,

2) Establishment of the Joint Technical Team as per Article 6 of the R/D,
SWCC requested the Japanese side te send relevant specialist during
‘the Detall Design and construction phase of this project.

1) Above meetlings were held at SWCC office from Sth,"Aug. 1984
to l4th, Aug. 1984.

2) Attendants for the above meetings are as follows:

SWee t Deputy Governor (Acting)
for Techuical Affairs & Projects : Dr. Abdulaziz M. Al-Muja
Technical Advisor to Governer : Abdulrahman Al—Yousegf? &ézzzfiémggg
Construction Dept. ¢t Abduallah Jorald _.—=Z
" : Mohammed Al-Oqbi ,dek
" " : Mohammed Al-Barrak fﬁJ_f-::D
Research Dept. : Habeeb Mohammed //ggk*kcéixugjhy

P

Toshio Harada

Japanese Tean _ .
Toshio Kojitani ’1:a¢¢4?bﬁﬁﬂ

ERNE! :
Signed A A— | signed =T Ao /*‘é"):ﬂegf“

Dr. Abdulaziz Al-Mujahid Toshio Harada

Acting Deputy Governor - Team Leader

for Projects & Technical Affairs, Japanese Team for Research
succ. JICA.



MINUTES OF MEETING IN YARBU PLANT

Date 9th August 1984
Place Plant Manager Room im Yanbu Plant.
Attendants SWCC YANRU PALNT MANAGER - MR.-NAJI A. DARWISH

DY. PLANT MANAGER MR. ABDUL SALAM DABOUR

SWCC (RIYADH) MR, MOHAMMED AL-OQBI
MR, MOHAMMED AL-BARRAK

JAPANESE TEAM, TEAM LEADER MR. TOSHIO HARADA
" SUB TEAM LEADER MR. TOSHIO KOJITANI

SUBJECT: SITE CONDITIONS FOR RESEARCH

On 9th August, 1984 the above mentioned SHeC Engineers, accompanied by the
Japanese Team, visited the Madina-Yanbu Plant, in order to determine the Site
Conditions, the available utilities, and connection points for the varlous

utilicles.

A) Utilitles available in the Madina-Yanbu Plant, .

It is confirmed that it is possible to provide the following

utilities for the Research building. The details of the flow rates,
capacities, and possible connection points, etec, will be studied by SWCC
and confirmed later. :

1

2)

3)
4)
5)

B) sWee
SWCC

L)

Potable Water. .

The connectien will be given directly from the existing supply
lines, {instead of providing a tank and compression pump, as
requested by JICA).

- Raw Sea Water Intake.

Various alternatives will be studied by SWCC Site Engineers and
JICA will be informed.

FElectrical power - Same comment as for item (2) above
Sewage & Drainage - Same comment as for item (2) above
Compressed Air - Refer to B-4

engineers requested JICA to study the following matters and inform
about their findings. .

Possibility of Supplying Steam required for the R/0 Test Plant from
the boiler of MSF Test Plant. (This was requested in view of the
fact that it is not feasible to supply the steam from the existing

plant, as requested by
2N



2)

3)

4)

Possibility of providing the Burners of Boiler of a type which will
be capable to run on different types of fuels such as Bunker C,
white deisel, gas, etc,

The neced For providing additional water storage tank for storing the
product water from the R/0 & MSF Test Plants, for possible re-use.

Air compressor to be provided by JICA together with the test plants,
In order to produce compressed air. (Thils was requested in view of
the fact that it is not feaslble to supply the compressed alr from
the exlsting plant, .as requested by JICA).



1
2)

35

4)

Revised Laboratory Equipment Informations
‘Reseacch Center

Contents .

Table l: Deviation List of ﬁaboratofy Equipuents
Table 2Z: Deviation List of Utilities Consumptioﬁ
Table 3: Deviation List of Furnitures Purchased by SWCC

Deviation List of Conceptual Design for Laboratory Building
{5AJ 303-1).
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DEVIATION LIST OF CONCEPTUAL DESIGN FOR

LABORATORY BUILDING (SAJ303- 1)

PAGE oLb NEW
21 {3} e L
(k} EPMA room
This room will be equipped with
electron probe micro analyzer.
-8 (o) () -
{c) Gas cylinder room (c) Gas cylinder room
-~- gases (Np, CoHsy, ---'gases (o and Ar,PRr—-
and Ny0} ~——- : :
2-11  Rell e e R~1l -~ - -
R~12 EPMA roORm. ~=—== 16 u2
3-15 Aircon system Aircon system
R-11 == R-11 C
R-12 EMPA room o
3-23  (g) Other gas facilities (N0, {g) _ Other gas facilities (Ng,
Né, C,H,) gases will be --—- Ar, PR;} gases will be ~-=
3-26 Cold Hot Floor Fume Other Cold Hot Floor Fume Other
Water Water Drain Hood Gas Gas Water Water Drain Hcood Gas Gas
12 -~ 12 -
13 o o Q
EPMA
EOOM
ANNEX2 (C) (c}
Ttem Item )
$~6 Side’bench with ----- 12 sets 5-6 Side bench with —-~--- 11l sets
!
R k:f\
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‘ﬂin“tgg_gf_Necting.

swCC. and the Japanese Preliminary Study Team (hereinafter referred to as
tha PS Tgam.) which was dispatched by JICA stayed in the Kingdom of Saudi
Arabla From November 4th 1984, agreed on the following matters on November
5 o , 1984, Schedule of the PS Team is attached in ANNEX L. '

A Themesraud.Schedules of Research and Related Matters

1. SWCC and the PS Team agreed on the "Themes and Schedules of Research"
which is attached in ANNEX II.° .

The prdbosed themes and schedules of the research submitted bj the PS
"Team and the discussion on these subjects between two parties are attached in
ANNEX I11. '

2. SWCC and the PS Team.agreed'on to‘diécuss formation of hard scale, of
which data and samples were provided by the-Yanbu Plant, as a theme of
‘ regearch In the future meeting, of which details are attached in ANNEX 1v.

The' PS5 Team will examine the data and analyze the samples. and these
results will be reflected upon the discussion in the future meeting. The data
s attached in ANNEX V.

3.. The PS Team visited the seawater desalination plant of SWCC in Jeddah and
Yanbu from Nevember 10th through 13th, 1984 for the purpose of .studying the.
present conditions of operatioﬁ and maintenance. 4 report on this visit by
the PS Team-is_attached ANNEX VI. ) o

B. Revised Drawings.to be taken up as a basis of Detailed Design,

1.  SWCC and the PS Team agreed on to use the revised drawings of the RO Test
Plant, which was submitted to SWCC by the PS Team on Navember 6th, instead of
the drawing sent by the Embassy of Japan on Octeber 10th. List of the revised
drawings with a table of revision is attached in ANNEX VII. ’

2. SUCC and the PS Team apreed on ta uge revisgd"ﬁrawlngs of the MSF Plant,
which was submitfed to SWCC by the PS Team on November 6th. List of drawings
with a table of revision is attached in ANNEX VIII.

C.- Requests by SWCC

1, The PS Team stated to convay to the Japanese Government and JICA that SWCC
requested JICA two experts {a mechanical fnstrumentation engineer and a civil
engineer). to come tc the Kingdom of Saudi Arabia to review-detall design with
SHCC during the two stages: 1) Drafting of Detail Design 2) Preparation of

ys



vender Documents,of ficial TELEX will be sent to JICA after signing the -
contract with the GConsultant,

9. SWCC stated that a coordinator for the smooth 1mplementation of the
research program ghould be dispatched to the Kingdom of Saudi Arabia as soon

as p0551ble.

D. Request by JICA

The P§ Team informed SWCC fhat the boiler being supplied by the Japanese
side can only use Fuel 0il JA (Japanese nominal name). SWCC suggested that
the Japanese study the possibility of using Bunker ‘C’ or crude oil for the
boller as these fuels will be available on the site and aot Fuel 0il fA,

List of Attendants

(1) SWCC

Mr. Abdullah Al-Azzaz c%:'-—%

Mr. Habeeb Mohammed

Mr. Saeed NaJJa 3

Mr., Mohammed Al- Uqb]. ?/J//

(2) P§ Team ;

My . Junzo Hom/

Me. Takeo Sakamoto 'r@[uc- S‘..'&am,gt‘.
Mr. Eiji Tanabe’ 2?. VoAb

Mr. Yoshihiko Xonishi 7 ]/M
Date: HNovember ZQ. , 1984

Place: —Riya

.
L B

Abdul Aziz Al-Mujahid g
Deputy Governor Tean Leader

Salfne Water Cowverslon Corporation Preliminary Study Tean
JICA
S
Z



ANNEX I

gchedule

Nov.

Nov.

Nov.

Nov.
Nov.

Nov.

Nov.

Nov,

Nov,

Nov.
Nof
Nov.
Nov.
_Nov.
Nov.

“Nov.

5,

11,

1z,

13,

14,

. 15,

16,
17.
18,
19,

20,

of the PS Team

Mon.

Tue.

Wed.

Thu.
Fri.-

Sat.

Sun.

Mon.

Tue.

Wed.
Thu.
Fri.
Sat;
Surmn.
Mon.

Tue.

0830-0900
0900-1030
0900-0930

0930~

-0900-~1200

0800~ .

0800~

0900~

0900~

0900~

09%00-1100
1200-

0%00-

Gfeeting to SWCC Deputy Governor
H.E. Dr. Abdulaziz Al-Mujahid

Meeting with SWCC Research Dept.
General Director Abdullah Al-Rzzaz

Greéting to SWCC Governor
H.E. Dr. Abdullah M. Al-Gholaikah

Meeting with SWCC, Mr, Al-Azzaz

Meeting with sWce, Mr. Al-Azzaz &
University Professors

Meeting‘within the PS Team

Trip to Jeddah

Meeting with Staff Engineers of
Jeddah Plant

Visit to Phase 2 and RO Plants
visit to Laboratory
Trip to Yanbu

Meeting with Staff Engineers of
Yanbu Plant

Visit to Plant and Laboratory
Meeting with staff Engineers

Trip te Riyadh

Meeting with SWCC, Mr. Al-Azzaz

Meeting within the PS Team
Meeting w;tﬁin the PS Tean
Meeting with SWCC, Mr. Al-Azzaz

Meeting with SWCC, Mr. Al-Azzaz

. Meeting with SWCC, Mr. Al-Azzaz

signing of Minu;es\?f Meeting

Greeting on SWCC Governor '
H.E. Dr, Abdullah M. Al-Gholaikah

b



Saline Pater Conversion Corporation

ANNEX 1
Qur Ref. No. Date
‘The revised Reseérch themes and the schedules are as follows:
i-  REVERSE OSMOSIS
ITEM HO. ) DESCRIPTION
R-1 To examine sterilization effect of :

1) Chlorine

2} Ultraviolet Radiation.

3) Sodiuvm Bisulfite (SBS) and
4} Copper Sulphate

R-2 : To6 .optimize the use of coagulants and
coagulant aids by Jar Tester and in °
line teat and study the relationship
between .filter. performance and quality
of seawater. Evaluate the ecconomic
feasibility of using the coagulating

agents,

R-3 _ To .study the pollution effect of mem-
brane cleaning discharge in the labo-
ratqry.

R-4 . To study the performance of variocus

membranes under local operating condi-
tions, .Studies to be carried out to
test stability of the membranes with
increased feed water temperature,

R-5 : : To test the chemical cleaning methods
* . when the module is fouled or deterio-

rated. ’

R-6 To estimate a.most reascnable-process

of a large scale plant for the prevail-
ing.condition§ in the Kingdom of Saudi-
Arabia, -

e

R-~7 To standardize the main Analytical ~

methoda.
contd. 2,
R

Riyadh - Olaiya - Makkah St. % 4631780/4631763/4632070 P.O. Box 5968 Riyadh 11432 Telex 200097/200401

Y
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AUYUUUN UF SAUDL ARABIA
%&Ime Pater QEnnherswn @urpuratmn

Our Ref. No. Date

2- MULTI-STAGE FLASH (MSF) _
ITEM NO. DESCRIPTION
M-1 o To examine the effect of using acid +

anti scale agent dosing to control
scale deposition and use sponge ball
cleaning system. Study the change in
over all heat transfer coefficient as
the measure of scale deposition through
long term operation and to analyze the
scales taken from the tube walls of the
test plant.

M-2 To test alternative materials such as
titanium, aluminum brass and any other
new materials and in the case of alu-
minum brass, Cu-Ni 90/10 to examine if
this would stand well against corrosion
in a less oxidizing condition made by
58S addition to the effluent of the
deaerator as de-oxidizer.

M-3 To measure the corrosion tendency of
' the materials by the corrator, the
test pieces. and the inspection of

the tubes pulled ocut from tube sheet.

M-4 To standardize the main Analytical -
methods,
A
e

Riyadh - Olaiya - Makkah St. ® 4631780/4631763/4632070 P.O. Box 5968 Riyadh 11432 Telex 200097/200401



Saline Water Conversion Corporation

Qur Ref. Mo. .. Date
The following were present @
swee . ’ JAPANESE SIDE
1~ Mr. Abdullah Al-Azzaz | 1~ Mr. Junzo Hord
2. Mr. Habeeb Mohammed 2~ Mf, Takco Sakamoto
3- Dr. Fahad Al-Habdaan 3- Mr. Eiji Tanabe
4~ Dr. Mohammed Amin Mandil 4- Mr, Yoshihiko Konishi

‘5- Dr; Ahmed Omer Farog

-----

A.Rzk,
—

Riyadh - Olaiya - Makkah St. % 4631780/4631763/4632070 P.0. Box 5968 Riyadh 11432 Telex 200097/200401
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KINGDOM OF SAUDI AKABia
Saline Pater Conbvergion Corporation

Ne. . Date

ArweEx

—

Dated November ' 1984

A meeting was held between SWCC and JICA to discuss Research Themes and
Scheddles of Research proposed by JICA in October 1984.

The Japanese side initiated the discussions by explainlng the
'Research Thémes” for Reverse Osm031s.

f:)t ‘ The following ditems were described in detail:
ITEM NO, DESCRIPTION
‘R-1 To examine sterilization effect of :

1} Chlorine )
2) " Uliravioclet Radiation and
3) Sodium Bisulfite (SBS)

R-2 " To seek the .optimum condition of the Coagulant by
jar Tester and in-line test of the Test plant.

R-3 To examine the relationship between the filter per-
T forpance and the quality of sea water.

R$av‘ To study the treatment of the effluent containing
’ ‘siuvdges from.the filter through backwashing procedure
by the 1aboratory devices. . .

Rw5 ’ : 'To examine. tne permeablllty and the salt rejection
of the modules VS operatlng pressure, temperature and
sallnity . 7.

nﬁs . To follow the performance of the. modules through long

term operation of the Test plant,

'R-T To test the chemical cleanlng mathods when the module
: is fouled or deteriorated.’ ~ N

k-8 : To egtimate a most reasonable process of a large scale
plant for the prevailing conditions in the Kingdom of
Saudi Arabia.

R-9 To standardize the main Analytiéal methods.

contd.?2.

Riyadh - Qlaiya - Makkah St. ® 4631780/4631763/4632070 P.0. Box 5968 Riyadh 11432 Telex 200097/200401
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Saline YWater Conbergion Corporation

Our Ref. No.

R-1

R-2

R-3

R-5
and
Rab

Date

-

The followiné comments were made by SWCC on the Research Themes for R.O.

Use of chlorine should not be considered as the- only

" pre sterilizer of great potential. As sufficient data

exists on the use of chlorlne as an sterilizer move
time should be devoted in testing Uy for this purposs.
The effect of Sodium Bisulfite should also be taksn
into account under the local ‘conditions, SR

it was proposed thab,the schedule for the use of
chlorine and UV should be modified, providing a consi-
derable period of time for testing UV.

Other coagulants snd coagslsnt aids shoﬁld ss tried
in addition to Fecl3 Economic sspects of uging the
Coaguiants and coagulant alds should be carrled out
The tasks R-2 and R-3 Hlll be combined aa a single
task., The Japanese side agreed to this suggestion.

Instead of studying the effect of effluent sludges
from the filters emph331s should ve placed on the
study of pollutiov from the membrane clesnlng dis-
charga which is more harmful than the effluent from
the filters. k

-It was suggested that tasks R-5 and E-6 be combined

as a single task to study the;angterm effect on
membranes under local condltions. It wag further
suggested that stabllity tests be carried out with
increasing temperature of the feed water.

A revised scheduls should be prepared for this
task, '

contd.3.

Riyadh - Olaiya - Makkah St. ® 4631780/4631763/4632070 P.0. Box 5968 Riyadh 11432 Telex 200097/200401



Suline Water Convergion Corporation

| Que Ref. No. ... ’ . _ ' ‘ ' Lo —

-3

R-7 . The schedule for this task to be modified as the
' c}eéningrprocedﬁrés ére'apecifiéd Ey the manufac-
turera of memﬁrénes énq conseqﬁently the operator
has no choice other than using the cleéning pro-
cedﬁves-prescribed by the manﬁféciﬁrer;
R-8 _ SWCC asked if the Japanese side will prepare a
' pqnceptuél design for ;'lérge cépacity'plént ’

" based on the results arrived at from the tasks
mentioned aﬁove: Jépanese side mentioned thét
they will méke recommendétions 53 to the type
of process which can be édopted from the results,

2, Multistage Flash (WSF)

The Japanese side explained the féllowing proposed Research
themes In detail.

ITEM - DESCRIPTION
-1 : © To examine the effect of acid dosing and that of

. anti-scale chemical dosing with a aponge ball
61egning process.
H-2 ' 'To examine the redﬁction of the overéll heat
' tranafer coefficient as the measure of scale
deposition through long term operation and to
analyze the scales takgqffrom the tube walls of
the Test Plant. .
M-3 - To test less expensive materials if these would
stand well against corrosion in a less oxidizing

condition made by SBS addition to the effluent of

the deaerator as oxidizer,

contd.4.

Riyadh - Olaiya - Makkah St. ® 4631780/4631763/4632070 P.0. Box 5968 Riyadh 11432 Telex 200097/200401,
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suline Water Conbersion Corporation

Date

Cur kﬁf- No.

-

H-4 _ To measure the covrosiﬁn tendency of the materials by
the corrotor, thé test pieces and the ingpection of
“the tubea pulled out from tube sheet.

H-5 To standardize the main Analytical metheds.

The following comnenta were made by SWCC on the proposed research
themes for MSF, o

M~1 The two tasks mentiqﬁed cover the same subject and
;ﬁg therefore should be considered as a single task.

SWCC-hés ccnsiderafle experience‘in the ﬁse of
acid and anti scale agents for scale control It
was suggexted that a camhlnation of acid + anti scale
dosing should be studled to examine its effect in
controlling the formétion,bf scale in comparison with
available daté on aéid dosing énd anti acéle‘dosing
only., The Japanese side agreed to these suggestions.

M-3 Az recommended by the Japanese gide several materials
will be studied such as Al-Brass, 90«10 Cu-Ni and
thin walled Titanium Tubes under - the condition of
zero DO.

"SNCC Wﬁen excess SBS is uaed will there be
residu_al’ sBS in the reject ?

Japanese side will reply to this queation at a
-1ater date.

Riyadh - Olaiya - Makkah St. ® 4631730/4631763/4632070 P.O. Box 5968 Riyadh 11432 Telex 200097/200401
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ANNEX 1V,
A Theme to be Discussed in the Future Meeting

SWCC and the PS5 Team agreed on to discuss in the future
meoting the following as a theme of research activitigs: :

5-1 To examine the causes of the hard scale formatlions on the
walle of the brine heater under the reproduced conditions of
the large Yanbu MSF Plant in operation

These hard scales had been formed on the whole aurface of
the brine heater walls {This means the tubes and both sides
watér boxes of the brine heater.) wunder the full design
operating conditions last time; and alse ate found on the
walls of the outlet parts of the tubes and a water box of the
brine heater under more mild operating conditions than design
this time,



ANNEX V

Déta Received from the Yanbu Plant

1. Sea Water Analysis in Yanbu

2. Design Parameter of Yanbu Desalination Plant

3. Daily Analytical Result Sheet of Yanbu Desalination Plant
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. ANNEX VI
Report on the Visit of Jeddah and Yanbu Plant of SWCC.

.The PS Team -visited the sea water desalination plants of SWCC
in Jeddah and Yanbu from November 9th through 12th, 1984. The
follow1ngs are report prepared by the PS Teamn.

1. Jeddah Plant (November 10th and llth)

1.1 ° The ‘RO plant are 'in normal operation and haVinq— no
problem :in recent years after the materials of the high
pressure system . had been ‘upgraded to prevent the crevice
corrosion attributable to 316 stainless steel.

1.2 Copper sulphate is used as the sterilizing agent in the RO
Plant., _We are somewhat anxious about the problem associated
with the accumulation of copper metals.after long elapsed time
in the sea bottom sand and/or -muds in the vicinity of the
discharge point as well as that in the marine organlsms such
as a lugworm and a shellfish, :

You should bear in mind the Ffaet that .the hazard ef a

. heavy metal .of a trace amount isc not an acute toxic problem

for fish:in the. sea, but an accumulation. of metals .in the sgand

and/or muds and its influence on the ecosystem of the marine
,organlsmso

A problem of a kind of heavy metal had come about in Japan
though the concentration of the metal ions was not detactable
in the re]ectlon.

- We xegret being unable to help. SWCC about this problem
except giving SWCC a brief remark after returning to Tokyo.
We recommend SWCC to analyze the samples of the. sea bottonm
sand - and/or muds in the vicinity area of the discharge point
and if SWCC detect any accumulation of copper metals, it would
be better to consult with the experts of a fisheries college
or a fishaeries faculty in the university of the Kingdom of
Saudi Azabla.

1.3 Machine noises which might be- made by the high pressure
punps and the internal combustion engines served as driving
pumbs were falrly high in the proximity of the high pressure
punps of the RO Plant.

1.4 The staff engineers of plants told us that there were no
material failures in the brine heater, the recovery and the
rejection.

The materials used in the reject and the other equipments
are 70/30 copper nickel and 90/10 copper nickel, tespectively.

1.5 The water boxes made of carbon steel with 90/10 copper
nickel lining are in good condition.

1.6 Combination of acid dosing and anti-scale chemical dosing
with ball ¢leaning were agreed by the staff englneers. //é”



2. Yanbu Plant (November 2th and 1ith)

2,1 Vvery serious pitting around 190 mm depth per year, (or a
term .between scheduled shutdowns) for original 36 mm thickness

_and extensive -corrosions were found on the walle of the vapor
zone of the flash chambers made of carhon steel. '

We did not ask about the composition of ‘the vapors
extracted by the vacuum systems. But we do nat . suppose the
cause of this troubles depend obn such a simple reason as the
manager of Yanbu Plant  was “bothered about this trouble and
asked ug how to solve - this 'problem as well as he considered

this problem was suitable to .the research theme of the Test’

Plant.

7.2 We were informed that the bendé, tees énd welded pqrtions
of the pipe containing 98% concentration sulfuric acid .are

padly corroded and frequently leakage . of acid occured. The

material of the pipe is carbon steel 40.

2.3, We were informed that the bojiler tube were slightly
bended. ' :

2.4 A few chemicals would be discharged from the Test Plant
into the gea, although its amount is a iittle. We have . a
concern for the problem 1if these rejections were against law
related to anti-pollution or not.

We asked Mr. Darwish to give us applicable regulations oL
codes for anti-pollution, he recommended us to send him - a list
of chemicals to be discharged, howerer. He told us he ‘would
check these chemicals according to applicable regulations orC

‘codes.

2.5 We required that the raw water to be supplied from the
existing facilities should be without the dosage of chlorine
for the test of the effect of the sterilizing agents.

3.The PS Team met the following persons duzihg the trip:

3.1 Jeddah Plant
Mr. Abdulaziz O. Nasief
¥r. Saeed Najjar .
Mz, Abdul Aziz Shawly
Mr. Muhammad B. Fallatah
Mr. Hassan Burai
Mr. Abdulhadi Alshoiku
Mr. M.A. Muhurii
Mr. Talal K. Usta
Mr. Omar Mughram
Dr. Nabil Nada
¥Mr. Jamil H. Bakhah
Mr. Abdul Rahman Al-Badawi

3.2 Yanbu Plant
‘Mr. Naji A. Darwish
Mr. Sased Najjar
Mr. A.I. Dabbhour
Mr. Hassan Mousa



ANNEX VII

‘List of Revised_Drawings with a Table of Revision of the RO

. Test Plant

Title

Plot Plan of MSF
& RO Test Plants

Plot'Plan'of Indoor

& Side View

Foundation of Pipe

& Cable Trench in
Test Plant
Facilities

Foundation of
Control Pannels_

Foundation of
Pretreatnent.
Skid & Chemical
Feed Skid

Foundation o
Tanks :

Connection Point
‘of Utilities in
RO Test Plant
Facilities

Drawing No.

Hevised Part

Org* Revised Original Rovised
R1001L R1001 A
R4003 R4003 AN
R4004 R4004 A\ cable Trench Width (mm)
- 400 450
500 600
Foundation Size of
Alr Compressor
R4005 R4006 /2, Foundation Size of
Control Pannels
Including Excluding
Drawing of Drawing of
Foundation Foundation
of RO Skid of RO Skid
R4006 R4006 A Wo. of Chemical Tank
- 5 4
R4007 R4007 A\ Location of Raw Sea.

R4008

R4008 AX

Water Tank & Filtered -
Sea Water Tank

Filtered Sea Wéter
Tank Capacity (mn3?)
1C 15

Air Compreésor
Chemical Feeder
Control Pannel




Foundation of RA00% - R4009 Only Separated from

RO Skid

Note: Org* stands for Original.

R4005 /A

Revised Parts of
R4005 Ay

Cable Trench Width
Detalils is shown in
.Drawing R4004 A\

—d4-—



ANNEX VIII

‘List of Revised Drawings of the MSF Plant

Revised Parts
Original Revised

Title  Drawing No,
Org.* Revised

Foundation Plan R3004 R3004-1

Loading Data R3004-2

Note: Org.* stande for original.

Foundation Size’
Water Tank
Height {mm)

100 400
Outer Diameter (mm)
1,950 1.800

0il Tank
Height (mm)

100 SOb
Outer Diameter (mm)

2.600 2,500

New Drawing
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T OMINUTES QF MIETING

A meeling was held beiween ths dalegatisg from SYUCC and JICA
{a list of atiendants is attached as appendiz 1.
I'm the beginning of the mesting JICA presented an agands

(appendiv U ), upon which both sides discussed as follous:

1. Shipment and Sturag? of equipaznt
(1)  SUCC side réquested that JIG4 should delay the
shipment of the equipament, hecause SUGC daes not
have ang vare houses in the plant site io store them
nntilt the completion of the research centet, nor
SHGC could corstruct a naw ware house suitable for
storage of equipoent.

- (2} JICA side treplied that.JIGé cannaot delay the
shipment, firsflg because JICA and SHCC should
follow the scheduls detecmined in the M/¥ (Hay 21,
1984), secandlg-becauéa the fiscal year in Japan
eads in ¥arch, 1985, by which JICA is severaly
required to compleie all exzvendilure.

(3) JiCA side proposed that the JICA tean (which is
| scheduled to be discatcohed to Saudi Arabia in March
'5,1985) and SHWCC team discuss the storage of
—équipment. ’
JICA side belicves that the best possible building
for the storage of equipments could be the existing
adninistration building in Yanbu.
SWCC side still iterated their opinion, hovwever,
SWCC's final decision will be made after the visit
of JICA team. In the mean time JICA shouié not ship

any equipment antil this matter is agreed upon.

ﬂ-’k(&}/.yf
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SHCC-engineers to be trained in 1985 _

{1y SHEC sigde coamentad that SWCC-engineers aay net cone
to Japan eﬁcept after ‘he equipment arrives at Yaaby
site or just-befofe the shipmen{. o

(2) JECA'siﬁe replied that Training dffairs Bepartnent
of JICA will send information (in response to SUCC s
questiannai}e) regardinz the fields and timing of

the training of SHCC-enginests.

Nent JICA tean to be dispatched to Saudi Arabia
JICA is goning to dispateh a study team on Mareh 5,

1285 in response to the recent request of SWCC.

Yaiterials to be used during the aperation of
the test plant
JIGCA will prepare btime schedule regarding the use of

these materials (including kinds and gquantities) by the

beginning of the research activities, so that SHCC can

procure the materials in time in case it coamplies with the

SWCG's responsibility as per R/D.

Workers required for lthe insiallatiﬁn of the equipment

JIGA will prepare tize schedsle and man-months of
workers needed to install the eguipment when the scheduele
of the ressarch center'ccnstruct}an is presented by SHCE
to JICA, in order for SWCC toc supply the workeers in case
it's part of SWCC responsibility as per R/D.

Living envirenment ¢f the Japanese specialsts

{1) J[CA-sida requested that the Japaness specialists
are to be convieniently provided with soeme services
and facilities by SWCC, which shall be discussed in
detail when the researeh schedule is set,

(2) SHCC side stated that any arrangements will be made

available as mutually agresd in the R/D.




. SUCC side stated that any question in written form may be
asked by JICh ihrough official channel and SUGEC will clearly

answer to these inguiries.

g. JICA side inquirgd about the schedule of construction of
the reseavch center and the time for appointaent of SHCG.joint
technical teanm memhers._ SYCG will answer officially to these

inguiries as soon as possible.

Date : Febru&ry 19, 19%5
Place: JICA, Tokyo

XKETJI MIURA
ety Divtector Generval, Ditector,

/iwccs? ' Mining & Indusirial

Planning and Survey

Besparvtment, JICA

5—\-—:323\
_\\)éafﬁﬂ’iv

ABDULLA 4. AL-AZZAZ

Aeting Direclor General

of Reséar@h_and Technical -
Affairs, SHWCC

MRAATN, My~
.\ _ ) T

L%

NASSER AL JARBA
C. Engineer,

Construction Department.
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Saudi{ Arabian Side

AHMED M. AL MUDAIHEEY Deputy Director General, SYCCEP
ASDULLA A. AL-AZZAZ fcting Director General of Rasearch
and Technical Affairs, SHCC

NASSER AL JARBA C. Enginser, Construciion Department

Japanese Side

Hining & Industrial Planning angd Survey Depariment
HARUG SYZBKI Head, Natural Resources Division
HASATARE XKITAJINA Deputy Head, Natural Resources Div.
KATSUHIKD DZAH4A Natura) Resources va..

Sacial Development Cooperation Departament
X¥OBUJI ABE "Deputy Director, Sacial Develepment
~ GCooperatijon Depariment
TONGCHIKA UGHIDA eputy Head, Overseés-Cen:er Bivision

HAZUAKI HEYASKI Overseas Center Division

Consulting Engineers ' . C::::M<:fdif

YOSHIO HURAYAHA
TAKED SAKAWOTO
EIJ1 TANABE
YOSHIHIXO KONISHI
KEIZ0 ORIHASHI
HASAIGHI WATANABE
MINORU TANAKA



Appendix - iI

February 12, 1985

Agenda

Thg purpose of this agenda presented by JICA is for the smcoth

implementation of the. project through discussion in accordance

with "Record of Di’scussion".

latest progress of ths schedule taken by JICA
Shipment: Endfilerch 1985

Selection of specizlists: 'Lidyear/1985

. Dispatch of personnel At completion of building

for installation:
latest progress of the schedule taken by sCe.

schedule and the preparation based upon it for receiving

test plants and the laboratory egulpments provided by JiCa,

example:
Construction of laboratory building and sea water intake.

Praservation of eguipments,

Wiring vp to B.L. and the like.

1. The
2. Tha
3. The

the

For
4. The
5. Ths

‘time for dispateh of JICA JTT members.

time for appointment of SWCC JITT members.

6. Items to bz confirmed.

6.1

SWCE will take necessary me2asures to meekb:
{1) Supply of chemicals used routinely in the SWCC plants,
or easily available on the market in Saudi Arzbia for

the operation of the test plants.



For example:
Sﬁlfuric acid, Belgard EV and the like.
[2] Expenses fdr.chémicals aﬁd hew materials indispeﬁsable
to the prackice of tha revised research themésr
For example: |
) .
Copper sulfate, new alloy tube znd the like.
[3].Opérating costs for research activities .such  as
conmmodities, articles of consumption as well as
chamicals for tests in the‘labpratdry. .
{4] Expensés for communication with JICA headquarters sgéﬁ
as telex, telephone and mail.
{51 Expenses-for the internal travel of the“Japaneée
specialists in Saudi Afabia on duty.
6.2 Living enviromment of the 3apanese specialisis,-
{11 Thé accommodation
le Venicles with drivers
[3] A medical institution and medical expenses
[41 Meéls and shopping
6.3 The workers required for the installzticn of the test
plants and laboratory equipments under'fhe supervision of ..
the Ja§ane5e sgéciaiists.
6.4~The intaké facilities of sea water without the dosing of

any disinfectant for the evaluation of the UV radiation.
Supnlement

S-1 The schedule and the @etails of the practice related with two

- © Saudi Arabian experts Lo be sent to Japan in April-May 1885.

Sy
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MINUTES OF MEETING
ON .
“THE TRCHNICAL COOPERATION FOR THE PROJECT
S oor _
SRA WATER DRESALINATION -
TRAmnNG AND RESEARCH CENTER

The ]'apene.se. Team orgamzed by the Iapm mtematimml Cooperation Agency

: (‘heremafter referred T.o ag JICAY visited the Kingdom of Saudi Arabia from the 4Ath of

March, 1985 to the 13 Yot March, 1985 and discussed with the Saline Water Conversion
Corporation (hereinaftar referred to as SWCC) on the technical cooperation for the

Project of the Sea Water Desalination Training and Research Center, and agreed on the

following matters:

1.

For the TRAINING CENTER

1.1

1.2

1.3

1.4

" Detail Desizn now being undertaken by SWCC

Informastion for Detail Design .

JICA submitted the ocutline of information on Lhe Trammg Rquipment
tor the detail design, :

Purther detailed specification of the Training Bquipment shall be
submittad to SWCC by begioning of July, 19‘85.

Reviews of the Preliminary Deszgn Documents

JICA teviewed capuoned documenu together with SWCC and his
Consultant and exchanged the comments.

Remcdelling of the existing bu.tlding
The Consultsnl proposed some modification on room ' layout of

. gsemoedellings of the exiting bui.l_dmg to minimize the work. Their

propozals were approved by }I‘CA.

"Other technical matters

Both parties exchsnged and confirmed their comments on technical

matters.
The detail contents of tbove discussions shall be referved to APPANDIX-1

1)



Both sides had series of discussions on demarcation of the training equipment but did

not enter conclusions.
JICA will inform SWCC tentative estxmated cost of u'aming eqmpment. later for
ce and next mission will continue to discuss in detail on this matter

referen
which had been submitted during

SWGC stated that according to the workmg plan,

the meeting of May 30, 1984, text books draft supposed be available for renew in

March 13, 1984,

JICA will dzspatch a mission as early as poss1ble to discuss with SWCC in detail on
making drafis of the text books. ‘

SWCC requested that all documen
materials should be available to SWCC for review before one month from the arrival

ts regarding text books and other training

of JICA nussmm
JICA will mform sub}ects and contents to be discussed with SWCC in advance before

dispatching missions.
Designand Construction Schedule
SWCC submitted the schedule for the Detail Design, Tendering and Construction.

(Refere to Appendix-2). JICA shall bring it to Japan and inform comments if any.

Dispatch of JICA's Mission
JICA will dispatch a Japanese Team 1o discuss with SWCC on the following matters:

&) Installation of the Bquipment
b) Preparation of the Training (Taxdbasks, Ins !‘ru Trom C?“r{-ﬂsf amd TM!‘-‘J? ~£Z’¢w¢/¢‘

¢) Dispatch of Iapanese Axperts
d) Training of Counterparts in JTapan.

3
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1i, For the RESEARCH CENTER
1. . Detall Design now undertaking by SWCC.

1.1 Up-dated informatlon for detail desigﬁ
JICA subnitted up-dated informacions on Laboratory Eﬁuipment
aud Test Plants for SWCC's detail design.

1.2 Reviews of the ?relimiﬁa:y Design Documents.
Jica reviewed the Prelihinary Design Pocuments such as
“Preliminary Design Report”, "Specifications” and “General
Haster_ﬁrawings" submitted by the Consulbant through SWCC.

1.3 Remodelling of existing administrat fon building.
The Consu;cant proposed some modificacions on room layout of
rerodellings of the existing building to minimize the work,
Theirrpfopoéals were approved by JICA.

1.4 Other Technical matters
Both ﬁar:ies exchanged and confirmed their comments on

technical matters.

The detail contents of above dlscussions shall be referred to APPENDIX-1.

[ A
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2,

JICA has already procured the research equipment which will be 'shippad
from Japan during April, 1985.

SWCC agreed to store the, research equipment in the rooms located aon the
ground floor, available in the existing administration building Gnside

the plant atea.

JICA agreed that the equilpmant will be shipped in containers which are
protective against corrosien and damage. :

These contalaers should be convenient for SWCC to check the contents of
the contalners and easy to re-pack them. These will ‘be kept until the

time of the installaticu.

When SWCC-JICA check and repack the equipment, JICA will send the
advisors to assist SUWCC.

SWCC shall take charge of the installation accérding to R/D.
JICA has proposed the list of the requisite workars and heavy
transportation machines as well as the schedule for the installation of

the equipment. The list is attached in APPENDIX-3. JICA shall dispatch
the technical advisors for the installation.

SHCC agreed to provide twe kinds of seawater intake facilities as

follows:
4.1 The branched line for MSF test plant from the existing intake.
4.2 Intake 1line without dosing of any disianfectant For RO Test Plant

is required at a flow rate of 150m3/dqy.

JICA will provide & list of consumables for the research center during-
their next visit to SWCC. :

As per minutes of meeting of 14th Aug. 1984 and Article 6 of R/D swce
enphasized the necessity of establishing the Joint Technical Team as soon
as possible and nomimate a Spec1alist as a coordinator at ‘SWCC. -

The schedule for implementation of R/D as agreed to on 2lst May 1984
Article 3 of the minutes of meeting and Appendix-3 is amended as shown in
Appendix-4. -

G TS
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13th of March, 1985 -

ATTRNDANIS
JICA _ swce
Mr. Masaichi Watanabe (T/C) Ny, f-\&but-ﬂa.aa AL- SULEIMAN, DIRECTOR TRAAINING,
Cri.-&AL.
L}
. . >
& B tivalr ]
Mr. Keizo Orthashi (T/C) My. ARDULLA AL-AmAB, DRETOR RESFARCH
| %zﬁ WENCR AL,
M . ‘ - @ .
Mr. Minoru Tanaks (T/C) Me. MoHAMMED AL -DaBy ENLINETER
CaSota Aa e
Mr. Toshio Harada (R/C) My MofLIH AL-SHAFATRA  3psc TRAINIAMLG
Z, 4 ?f&%ﬂ& AT .
. Kenji"Toyama (R/C) My, HAREER M™MoHAMMED SN I NCT AL
7- e M 5yED HAWRR, '_ L‘-‘No\mec:n;‘

*’Br Abduhziz Mohammed Al Mu;ghed
- Acting Deputy Governor . :
Por Technical Affairs & Projects SWCC

Centre, JICA

Tekes Selomsts

Mr. Tekeo Sakamoto
Head of the Japanese
Team for the Research
Centre, JICA
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APPENDIX ~ 1

- Minutes of Meetings of:- 09,03,1985
' "10.03.1985
11,03,1985

~-12,03,1985
4338455
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SALINE WATER CONVERSION CORPORATION
~ RIYADH :
KINGDOM OF SAUDI ARABTA

RESEARCH AND TRATNING CENTRE FOR THE DESALINATION PLANT AT YANBU

Minutes of the meeting held at SWCC on 09.03.1985 ~ 18,06.1405 H.

The meeting was attended bys
for SWCC : Eng. MOWAMED 0QBT -/ -

TOSHIO BARADA (R/C) & 77 A AL
KINIT TOYAMA (R/C) /7 c)fQZfﬁ?O_
MIKORU TANAKA (ch;;fg : zb:afii_fw-> ‘
RAZUAKE RAYASHI (T/C) part time

MASAICHI WATANABE (T/C) part time

KEIZO ORIHASHX (T/C)

for JICA

'

. for ABCE : Dr. SUBBEY OKDEE
Arch. DANTEL MOREL

—f (-
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TRAINING CENTRE

. {. The voltage for the tralning buildings'shéll be the same as

for the exlsting adeinistration building because some same

-piecés of equipment will be used in both buildings.

The vqltége:is 220 - 127 v, 3 Phage - 60 Cycles.
One line diagram "as built" ig attached.

Equipment layout

2‘1

2.2

2.3
2‘4
2.5

2,6

Tt is noticed that the series number and item numbers

of ‘equipment and furniture on Consultant's drawiﬁgs ‘
deviate from the numbers in the c/d {conceptual design):.
This should be coxrected,

J.I.C.A, hands-over the following modified documents:

a. equipment layout plan of workshop and laboratoty-
 (1!5).Héchanica1 maintenance.

b. equipment layout plan of workshop and labofatory
{2/5) piping eqilpment maintenance. -

€. process coﬁtrol model room - equipment layout.

d. spec sheet no. SW-7-100

Mechanical @ see revisea léyout (1/5}

Piﬁing .. ¢ ‘see revised 1éyouf (2/5)

Electrical machines 8

a, items 20 Insulation test equipment

3 Induction regulator
24 Tool cabinet .

shﬁll_bg grcuped_ngar.the dra#ing roox as per-efd
1ayou£ page.lié. ‘ _

b, the layout of the “"drawing room” shown on Cousul-
tant's drawing is accepted.

Operation bullding. .

a. J.1.C.A. requests that the double external doors of
the workshops should be replaced by a rolling shutter
of same dimensions used for ihE'oﬁher ﬁorkshqps. The

equipment/furaiture in the workshdp should be flipped

.—C“}?
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b.

oy

over so that nos. 11 - 12 = 21 ~ 22 ave in the top
half of the workshop and nos. 19 --13 - 14 are in
the bottom half, ' :

Nos. 16 = 17 ~ 18 ~'15 remaln unchanged.

the no. 37 shall be mentioned on the_layout.

2.7 Equipment/furuituré

2.8

a.

A1l items indicated by a "SW agd_ﬁigures"ritem noe.
are equipment which will be supplied by J.L.C.A.
and SWCC.

The Consultant shall design the connections to the
utilities as per c/d and informarion provided by
J.1.C.A. during these meetlugs.

All items of the equipment layout plans of the ce/d

which are not {dentified by a "item no. " relate to

furniture to be supplied by SWCC. The furniture
shall be specified and quantified by the Cousultant

respectively in the specifications and B.Q.

Daorheight .

The doorheight for industrial building type shall B_e not

less than 250 ¢m in order t enter large equipment into

the rooms.

Connection of equipment to utilities,

J.1.C.A, will provide the information during their stay in

Riyadh, as much as possible and missing information will be

telexed to SWCC later,

Miniplant A and B

a,

h.

Cs

Peak flow: same as for 3 hereabove, ,1-4

connectlons to utllities

game as for 3 hereabove

foundation loads/dimensions

J.1,C.A. st1ll has to design the winiplaats.

The cooling towers are part of miniplants A & B.

The quantities mentioned in J.I.C.A, reply telex fnclude

the cocling towers,



e

The Consultnat shall provide the assumed quantities of
reinforced concrete and earthworks im the Bill of Quan~
tities, unless J.1.C.A. supplies the éxact data in
keeping with the Consultant‘s design schedﬁié. For
J1.1.C.A.%s Information the Consultant has to submit the
final design,; specification and B.Q. four weekslfollowing
the approval of the preliminary design which is now

being reviewed.

5, Remodeliing of existing administration building (Reasearch 3 Training)
5.1 The Consultant's drawing A4Q deviates from the remo~
' delling works proposed by J.I.C.A. in the c/d, These
deviations were proposed by the Consultant during the
visit of the premlses in presénce aof SWCC representa-
tive and were note&.in the repott conﬁetuing the review

of the c/d.

J.1.C.A. 1is in agreement with remodelling works shown in
drawing A40. ' ' '

5.2 The “computer room" to be converted into “process con-
trol model room" 1s now equipped with a AC~packége unit

for the computer and a voltage regulator. .

SWCC will request the J.I.C.A. repreéentatives now pre—
" gent in the desalination plant to survey this room and

note the sizes and characteristics ofrthis equipment.

5.3 The J.I.C.A. representatives shall indicate the rooms
which will be used to temporary store the equipment of

the Research centre,

5.4 Lighting fixtures shall be added and ghall be connected
to sultably located switches to suit the layout of rooms.

6. Désign and Constructlon schedule

The Consultaat hands over the proposed Design and Construction

schedule.
This schedule will be studled by SWCC and J.I.C.A. -

e d
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RESFARCH CENTRE

1. J.I.C.A. hands-over the following documents:

:

b.

Laboratory furnifure
A selection of furniture to be used for guidance.

A iist of chemicals which will be discharged from the

test plants,
Information for lab equipment
c.l Revised layout of lab building

Dwg SAJ EL 001 - 1
Dwg SAJ EL Q02 - 1
Catalogues of additional equipment A and B.

Catalogue for laboratory equipment

The technical data mentioned in the c/d were taken

from the catalogues, The Consultant should refer to

the catalogues for any further clarification.
c.3 Utility consumption list

Revised MSTF test plant informatiom.
d.1 Dwg SAJ - R. 5003 (layout}

d.2  Dwg SAJ - R, 3206 ~ loading data (Revision 3)
d.3 Dwg SAG - R, 3205 - foundation plan (Revision 2)

Configurations of plugs and receptacles,

L
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Minutes of meeting held at SWCC on 10.03.1985 - 19,06.1405 H.

The meeting was attended By:
: A

for SWCC -: Eng. MORAMED OQBI S =

TOSHIO HARADA (R/C) __q’,‘&—/mgi_«'
CKINST TOYAMA (R/C). (; ?)ﬁméﬂ4n
MINORU TANAKA (T/C) 1 !

for JICA

. _ - A
for ABCE : Dr. SUBHL okpER —7 &
Arch, DANIEL MOREL |}

1. The minutes of the weeting of 09303.1985 were read, discussed

and confirmed,
2, Tréining Centre

2.1 J.I.C.A. has studied the specifications for building works.

and external works,

There are no comments,

2.2 The Consultant submits a descriptions and éoncePt of the
neutralization tanks aleng with a questionnaire regarding

missing design data. (copy attached)

2.3 A set of dréwings containing new dravings (4 rooﬁplans)

and revised drawings were handed over to J.I.C.A.
2.6 1.1.C.A. points out that a layout plan of the furniture

of the existing administration building should be pre~

pared.’



-2u

Now that the layout of the remodelling of the building
is approved the Consultant can show the_furniture in the

Yoom3.

3. DResearch Centre

3.1

3.2

On 09.03.1985 the Consultant submitted the questionnaire
attached,

The following answers were noted:

Ttem A.2 Hot Water

No hot water supply required to the equipment. The hot
and cold water lines to the sinks of the lab furniture
as shown on the Consultant's drawing SAN Ol ‘and (2 are

adequate.

Item B.2.B Discharge Channels

The channels and treunches shall be designed as indicated
in the c/d.

The channel referred to in the Consultant's questionnaire

shall be connected to the sea without any treatment.

Trem 3

The list of the chemicals which will be discharged from
the test plants was submitited on 09.03,1985, .see list
R/C (item 1.b). '

The flow/hour per comnection point will be given by JICA.
The Consultant submitted the design report, the specifi-
cations and additional drawings of the Research Centre,

They comprilse external works drawings, architectural,

electrical, plumbing and R.V.A.C., drawings,



Minutes of Meeting held at SUCC on 11.,03.1985 - 20.06.1405 H.

The meeting was attended by:
g,
for SWGCC : Eng. MOHAMED OQRI éif;;;;;

for JICA : TOSHIO HARADA (R/C)CZY Lranca.
KINJI TOYAMA (R/C) ,fﬁa afantts
MINORU TANAKA (T/C) s ol sy
KAZUAKI HAYASHL (T/C) part time
MASATCHI WATANABE (T/C)
KETZO ORIHASHI (T/C)

*

for ABGE : Dr, SUBHI OKDEH
Arch, DANIEL MOREL

1. The minutes of the meeting of 10.03.1985 were read, discussed

and confirmed.

2. TRAINING CENTRE (I/C)

2.1 Chemical Waste Water

Y.1.C.A. estimates that the total amount of chemical waste
water will oceur during +/- 15 days/year, and each time
during periods of 2 to 3 days.

The quéntity of chemical waste water is 200 L/day. The
lowest pH is 1 to 2, the highest pH is 12.

The neutralization tanks proposed by the Consultant are
too elaborated. The neutralization tank should be one

or two underground tanks Inte which the water is retained,
chemicals are mixed with the water, the pH 1a measured

with a portable gauge and the water is discharged into the

Sewerage system.

—69— .
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2.2 Operation building and Mini-plants (see sketch attached)

2.2.1

2.2.2

2,3.3

2.2.4

2.2.5

Control Room

a. The position of the control panels of mini-
plants A and B should be switched. -

b. The external door should be_positioned in the
niddle of the facade, Window should be provi-
ded left and right of the doors to the full
widih of thé facade'in'brder to allow the
observation of the miniplants.

Provide suniouvers for these windows.

Boiler Room

The layout of the boiler room 1is changed. Some
gullies should be provided for evacustion of

cléaning water.

Besldes the changed layout of the boller room, the

- gketch indicates the position of the miniplants A

and B, the horizontal dimensions of the foundation
glabs and the plants, the load on the foundations.

The sketch further shows the cable trenches

(wiring pit) and water and electricity connections.

The censultant shall provide the sleaves through
the wall only. When the plants will be  erected
the gas and water pipes and the connections will

be done along with the c¢losing of the sleaves,

Cable Trenches

These trenches will have weepholes.

 For the drainage of the miniplants only the rain-

fall should be considered.,
: e

s
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2.3 Administraéion Building (1/C)

2.3.1 Languape Laboratory

a. The floor shall be raised 150 mm (net space
height), The construction can be of wood.

The floor shall be carpet finished. '

Provide three cable channels with lid as

shown on the sketch attached.

b. Provide a blackboard,

2.4 J.I.C.A. handed over the folioﬁing information during

this meéting:

2.4.1 Utilicy requirement (consumption) of training

equipﬁent.

2.6,2 Layout plan of wall mounted type receptacles and

hose station of gas (compressed air) and water.

Note 1: except for operation laboratory and &ork—
shop. 7 . |

‘Note 2: The wall mounted receptacies and hose
station are for portable equipment and are
not the utility supply lines exclusively
intended for the Fixed equipment.

2.4,3 Layout plan of special equipment
a. Miniplant A and B
b. Process Control model
c. Lénguage iaboratory
- layout with indication of channels in raised
~ equipment coﬁfigu:atioﬁ (for 1llustration
only). '

2.4.4 Design base (Basic data) check sheet.

./. 2
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3. RESEARCH CENTRE (R/C)

3.1

3.2

3.3

The HVAC plané shall take Into consideration the exhausts
of the fume hoods (Items nos, 5 — 14 and 5 - 15)

J.I.C.A. recommends to check 1f there s aufficient épace
in the machine room for HVAC considering maintenance and

operation.

Architectural,

The external double doors shall be dimensioned to alliow
bringing in the large equipment, such as the RO-gkid
{200 x 300 x 170),

Dfawing‘SAJ - R,1001 ~ lifequires external doors of

3000 W = 4000 H,

.._74__



Minutes of meeting of 12,03,1985 - 21.06.1405 H.

The meeting was attended by:

for SWCC : Eng. MOHAMED OQBI -

TOSETO HARADA (R/ cf»’-?’(’éz%., Pt

for JICA
KINJY TOYAMA (R/C) //} oyams,
MINORU TANAKA (T/c)"jézw/_,_—?_
MASAICHI WATANABE (1/C) _
KEIZO ORIHASHI (T/C) % '
for ABCE : Dr. SUBKI OKDEH 3

Arch, DANIEL MOREL

1. The minutes of the meeting of 11.03.1985 were read, discussed

and confirmed.

2. TRAINING CENTRE (T/C)
2.1 Construction Schedule

The equipmentﬂfor T/C should not appear on the construe—

—

tion schedule. ﬁ!/%ﬁ’}é’ﬂp 31
2.2 a, J.I.C.A. handed over the Flant Operation
Workshop layout (5/5)

The layout shows also ths utilities for fixed and

portable equipment.

b, J.1.C.A. informed the Consultant of some revisioms
to the "utility requirement of Training Equipment"

dacument.

—75—



2.3

2.4

2,5

2.6

.

The Consultant shall provide a reservolr and piping for
the fuel gas (propane) for the laboratory of Operation

Workshop.

The Consultant shall check the dimensions of the doors

against the dimensions of equipment,

The Consultant shall provide the design data to J.1.C.A.

- requested for in the celumn D/D of document Design Base

(Bamic data) check sheet.

J.1.C.A. will supply foumdation outline drawings for

fixed equipment and provision of water pressure to the

equipnment,

RESEARCH CENTRE

3.1 Consultant's Questiopnaire

a.

For utility consumption and peak flows the "Utility
consumption list" submirted on 09.03,1985 shall be

consulted.

Steam and instrument air are not necessary to be
considerad by SWCC (Consultant) for MSF and RO -

planta,

The diameter of the SW pipe is fndicated in drawing
OT94 - 2 N 03 - ¥ 002 (1/4) revision 1. The diameter
is 50 A.

The quantity of SW 1s mentioned in drawing SAJ-R4002
of e/d.

The electrical cable trench shown on drawing SAJ —
R1001 indicates the trench being connected to sub—
station B-3 (8/8).

This trench which is shown on Consultant's drawing -
A-30 shadld be connected to the §/S B-02 on drawing

A3l. —;);4;7 |
ﬁ’? %'
20 &

C—=T6—



4.2

3.2

“3u

Actually the.better'soiution,will ba to run the
electrical cables from S/S 'B-02 to the test rooms
in the false ceiling. As from the teat rooms the

cables will run in trenches as shown on c/d.
The installed capacity is shown in the c/d.

e. Regarding the chemical waste from the laboratories
T J,1.C.A.'s telex shnuld be consulted

The hourly 800 L is an average Eigure, evenly dia-
tributed over the sinks of the labs,

The chemical composition varies according to the test

programme.

E.P.M.A. (R~12}

‘Provide a 1) leaf daor for bringisg in the equipment.

4.1

‘T/C and R/C (Blaectrical)

The Consultant shall confirm the standards used and the

types of electrical receptacles avallable,

The electrical raceptacles shown on ¢fd are necessary

for the actual equipment.

Additional receptacles should be provided for general

e, ’ =
use and maintepanc ;/);5/

—717-



SALINE WATER CONVERSION CORPORATION
RIYADH
KINGDOM OF SAUDI ARABIA.

RESEARCH AND TRAINING CENTER FOR THE DESALtNATION PLANT AT YANBU-

Minutes of the meeting held at SWCC on 13. 03, 1965 {22. 06 1405 H).

The meating was attended by Vo
?
' For SWCC : Eng. Mohaumed Oqbi = /57
For JICA : Toshio Rarada 4L4,p1(,/4

Kingsi Toyama p;u(
Minoru Tanake {i{;57j>/

FPor ABGE : DR. Subhi Qkdeh
Arch. Danlel Morel

'+ A Sea Water (S5.W.) supply line 1s required for q e MSF-Test Plant. This
supply line of chlorinated 5.W. shall be connected at the outgoing plpe
at the chlorination building.

2. A raw $.W. line is required for the RO Test Plant. The connection point
will be checked by the consultant and SWCC.

3. The electrical receptacles proposed by JICA are not available on the
Saudi Arabian market. JICA shall provide plugs in accordance with
British Standards. SWCC will inform JICA about the type(s) of
receptacles to be used,

4.  JICA i3 fully satisfied with the preliminary design of the Research and
Training Center and have no further comments. ’

5.  The Cousultant freceived the required 1nformatidn from JYICA.

6. The ipnformation requested for by the consultant and JICA, minuted in the
M/M will be exchanged through SWCC.

~78~



TRAINING GENTRE - YANBU

Description and concept of neutrallzation tank

1.

2.

Introduction

For the neutralization pH of the chemlcal waste waters a

neutralization tank is foreseen, having the following main

characteristics:

installation of two neutralization units with a monthly

alternating operation;
content of each unit : approx. 5 m3;

a pﬁ at the discﬁatging point between 6 and 9.

Concept of neutralization tank

Each neutralization unit consists of the followilng parts:

an overflow weir between the two compartzents)

on top of each compartment the following will bé installed:‘
P ﬁiﬁar |

. a pH-meter

. supply lines for dosing chemicals.

the last compartment has to be equipped with:

. corrqsion.resistant submerisible pump

. waterlevel meter

» water supply line,

a compact service building of +{- 3 x 4 m to house:

. controel panel

. dosing equipment

. storage tanks of chemicals,

Working of the neutralization tank,

The chemical waste water 1s discharged into the flrst com-

partment when when a primary neutralization is dnne_by

s
Ln



e

neans of the present buffer solution.
Then the water fiows along passing the pH»mete: into the
second compartment for a final neutralization by weans of

chemical dosing.

When the second compartment is filled and the waste water
completely neutralized (6 < pii € 9) a submersible pump

pumps the waste water inte the sanltrary sewage network.

When the waste water is not.completely neutralized, the
water 1s recirculated automatically to the first compart-~

ment of the neutralization tank.

An overflow on the second compartment is provided for dis-

charging the waste water when the pump is out of order,

Missing important data

For the adequate dimensioning of peutralization units, we
have to know the fllowing data regarding the chemical waste

water form each discharging poink:

1. the discharge flow/hour
2. the pH of the discharpged waste water

3. the chemical composition of the discharged waste water.

~~3olog-——



RESEARCH CENTRE

A,

W.

1, We have only the information sbout the total water supply,
being 250 x 1.5 x 1,2 x 32 or 14,400 L/day of 8 hours, ta-

king into account the extenslon posaibility and the occu-
pancy figure to cope for visitors,

We need also a breakdown of the peak supply per unit of
time and per laboratory facilicy.

¥hich 1s the hot water peak consumption per hour and per

_hot water -consuming facility?

Khich i3 the peak consumption per unit of time per labo- -

ratory facility regarding the cold water distribution?

We need the exaét location and invert level of the sani-

‘tary sewerage manhole, located along the road B, on

which ve plan to connect our sanitary network.

A. We need all comnection capacities of the different
utilities to be connected with regard to the HMSF
teat plant and R,0. test plant. .

B. On the left side of drawing no. SAT-R1001 prepared by
JICA we notice that an open dischafge channel con-

taining cooling water and waste effluent occuxs.

Do we have to assume that this channel has to be con-

nected to the sanitary sewerage system?

If this 18 the case, we need the peak discharge of .



cooling water, waste water, possible chemical waste

per unit of time.

C. Which is the peak seawater supply to be provided to
the pipe and waste trench located on the same. drawing?

D. Which is the installed capacity and all necessary
characteristics for the deéign of the electricity
supply to be laid in the cable trenches from the
elactrical substation room towards the MSF test plant

and to the R.C. test plant.

Pegarding the chemical waste water we need the following
datas Discharge flow/hour per connection point, PH of the

discharged waste water, chemical composition of the dis-

.

charged waste water.



APPENDIX - 2

- Design and Construction Schedule (12.03.1985)
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APPENDIX-3

The Time Schedule angd wman- mo.n't!-ts
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The time schedule and man-months of workers required to install the

_ equipment.
1. Man-days of workers

Foremen

Mechanical
 Electrical .
Fitters for equipment
Piping workers

for steel pipe

for PVC pipe

for support
Velders

for arc welding

for TIG velding
for PVC welding
HilieUrighter
Thermal insulaters
Painters
Instrument . Electric workers
Unpacking.Carrying
Check of eguipment.Paris
Instal lation,Adjustment

Simple workers

o« T¢

RO

39
13
]

)
(2
42

10

10
60

38

—-89—

MSF LAB

36
26
18

33

Ly

t

L0
12
3
5
24
162

5
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7. The time schedule.

Na

RO Test plant

ten ths
WWorw :

Pre paration

‘ms\”ﬂ,\\a}\ov\,

Piping

[N R

Im strumenl; Elzelvie

MSF {est Plant

Maonths
wor K

Preparotion

| mstodlation

R

Piping lasulation -

Lastrument, Eledie

Laboratory equipment

tlontha
Work

!

Unrfzu'.%inﬂ’ Carring

A

Checke o} C.-%L'-i]‘-m!'l\t, Porls

\ n%t&”a.ha'l’ﬁcl"]m?me-([

o




The heavy machines reauired to install the equipment.

R O MSF
truck crane units days units days
75tonsA . | 1 1
15 » 1 4 _
10 » : 1 6
Fork 1ift 1 33

<~/ <
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