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1. Oufline of the Project

1.1 History _

The Record of Discussion (hereinafter referred to as R/D) on this project was formally
agreed on ‘between Saline. Water Conversion Corporation (heréinaf ter referred to as SWCC) and
Fapan International Co'ope'rat_ion Agency (hereinafter referred to as JICA) in Riyadh, January
1982. ‘In March 1982, a Japanese technical survey team visited the Kingdom of Saudi Arabia
(hereiﬁaf_ter 1‘éferred to as the Kingdom) and had detailed discussions with SWCC officials on
project 'implement_ation. In the discussions, it was agreed that the project was to get under way
in June 1982.

1.2 Objective - _ : :

This pioject is intended to establish, thfough joint efforts of Fapan and the Kingdom, the
Research Center of Desaiinatién Technology (provisional) that will introduce Japanese desalina-
tibn techno.logy into the Kingdom, thereby contributing to the stable supply of water resource

in the Kingdom and promoting amicable relations between the two countries.

1.3 Scope of Work - .
The project will span about four years starting on January 12, 1982 and ending on March
31, 1986. During the per'iod, Japan and the Kingdom will jointly set up the Research Center of
Desalination Technology in the Kingdom for joint research on seawater desalination.
The project plans to implement the following targets:
1] Estabilishing the Research Center of Desalination Technology (in the first two years)
[1] Setting up the laboratory building with its related facilities, and installing lab-
oratory equipment
[2] Setting up a multi-stage flash evaporation process (hereinafter referred to as MSF)
test-plant [1 unit; 20m? /day in capacity]
[3]1 Setting up a reverse osmosis (hereinafter referred to as RO) test plant [2 units;
20m? /day in capacity]
2] Cohductiﬁg joint research on seawater desalination (in the later two vears)
[1] Chemical study
[2] Stady on technology for corrosion prevention and sclae deposition control at
MSF test plant
[31 Study on RO module performance test methods at RO test plant
[4] Others '
The implementation schedule of this project is now being fairly delayed. Therefore, the

. period of research activities must be extended.



1.4 Present State
The progress of project started in 1982 is described in the followings.
1] Research center

With regard to the construction of the research center, SWCC 'will take charge of
all stages ranging from basic design to construction, on the basis of the conceptual design
to be carried out by JICA. The conceptual design was concluded in October 1982.

However, in view of delays that came about in the implementation schedules, the
JICA mission held a meeting with SWCC for consultations about the construction of the
building in question. In conformity with this'consultations, JICA prepared basic data
about the Test Plant required for construction of laboratory building as well as laboratory
equipment and sent them fo SWCC.

SWCC proposed in February 1984 to use an existing building as the Research Center.
The JICA mission checked this existing building and discussed the possibility of using
this building with SWCC'in May 1984, _

On the basis of the discussion, JICA revised conceptual design of laboratory of which
dimensions were a little reduced compared to formally designed building as the existing
building is used as a part of the Research Center.

JICA mission explained SWCC the revised conceptual design in August 1984. Further,
JICA mission explained SWCC amended basement drawings of the Test Plants in November
1984,

Thereafter, SWCC had selected a consulting firm to conduct detailed design for the
construction of Research Center in December 1984,

JICA mission examined the detailed design and gave nec.essary advices to SWCC and
consulting firm in March 1985.

2] Test plant and laboratory equipment

The test plant and the laboratory equipment will be provided by JICA.

The relevant specifications were drawn up in 1982, and as things now stand they are
only short of being procured,

JICA had postponed procurements of the Test Plants components and the taboratory
equipment as the construction of the Research Center by SWCC was delayed. However,
JICA offered a tender for the Test Plants components in Angust 1984 and that for the

laboratory equipments in November 1984,



2. Rasearch Planning

Outlined planning of research activities to be conducted in the later two years of the project

was drawn up. Research items are as follows:

2.1 Research Planning for RO

1] To examine sterilization effect of:
[1] Chlorine
{21 Ultraviolet Radiation and
i3] Sodium Bisulfite [SBS] .

21 To seek the aptimum condition of the coagulant by jar tester and inline test of the
Test Plant .

3] To examine the relationship between the filter performance and the quality of sea
water .

4] To study the treatment of the effluent containing sludges from the filter through
backwashing procedure by the laboratory devices -

5] To examine the permeability and the salf rejection of the module vs operating pressure,
temperature and salinity

6] To follow the performance of the modules through long term operation of Test Plant

71 To test the chemical cleaning methods when the module is fouled or deterjorated

8] To estimate a most reasonable process of a large scale plant for the prevailing condi-
tions in the Kingdom

9] To standardize the main analytical methods

2.2 Research Planning for MSF _

11 To examine the effect of acid dosing and that of antiscale chemical dosing with a
sponge ball cleaning process

21 To examine the reduction of the overall 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

3] To test less expensive materials if these would stand well against corrosion in a less
oxidizing condition made by addition to the effluent of the deaerator as oxidizer

4] To measure the corrosion tendency of the materials by the corrater, the fest pieces
and the inspection of the tubes pulled out from tube sheet

51 To standardize the main analytical method



3. Field Survey

JICA has sent a total of four missions to the Kingdom in May, August and November

1984, and in March 1985 in order to hold a series of meetings with SWCC regarding construction

plan of the Research Center, implementing schedule of research activities and storage of granted

components and equipment.

3.1 Consiruction Plan of the Research Center

3.1.1

[tems conducted by JICA Mission sent in May 1984

SWCC proposed JICA to use an existing building as the Research Center in February

1984, In reply to this proposal, JICA mission investigated this building and discussed with
SWCC about the use of this building. ‘

The results of investigation and discussion are as follows:

1]

2]

Investigation Result of Existing Building

The building is located about one kilometer north west of the SWCC Yanbu Plant,

and was constructed in early 1983.

It is a standard and modern iwo storied building of reinforced concrete for

administration work.
Discussion Result with SWCC

This building is for administration work and its design basis is fundamentally

different from that for research activity. If it were to be used for research activity,

there would be the following problems:

(1]
12]
(3]

(4]
£s]

11}

{2}

The floor must be remodeled to waterproof.

A utility supply systems must be installed for the research equipment.

Heights of ceiling and floor must be raised in accordance with the dimensions
of research equipment.

Interior furnish materials must be changed to fireproof.

Remodelings are necessary not only for the room inside, but also for room
layout and facilities such as lighting, piping, air conditioning and machineries.
Because of the above reasons, JICA mission proposed the followings to SWCC,
and SWCC accepted those.

The existing building will be used for administration office of the Research
Center:

The research building and test area will be newly constructed in a site neighboring
to the SWCC Yanbu Plant,



3.1.2 Ttems conducted by JICA Mission sent in August 1984

HNCA mission explained SWCC the revised conceptual design for the Research Center

which was drafted on the basis of the items mutually agreed upon in May 1984, The

mission also offered SWCC information required for defailed design to be conducted by

SWCC, and investigated the proposed site for the Research Center,

3.1.3 Items conducted by JICA Mission sent in March 1985

JICA mission discussed technical mattters related to detailed design of the Research

Center drafted by a consulting firm selected by SWCC with staff of SWCC and this con-

sulting firm, and checked design documents and drawings.

JICA mission submitted SWCC catalogue of research equipment, lst of utility con-

sumption and specifications of furnitures as reference materials for detailed design.

The furnitures are to be procured by SWCC according to the R/D, but selections have

not been completed. JICA has prepared tentative specifications because they are necessary

for drafting detailed design.

3.2 Research Planning

JICA mission discussed with SWCC in November 1984 an outlined plan of research activities

to be conducted in the later two years of the project. Items drafted by JICA are shown in 2.1
and 2,2 of this Report.
SWCC accepted the plan proposed by JICA after a partial amendment after a series of

discussions. The agreed upon research plannings are as follows:

3.2.1 Research Planning for RQ

1}

2]

3]

5]
6]

To examine sterilization éffect of:

[1] Chlorine

[2] UKlraviolet Radiation

(3] Sodium Bisulfite [SBS] and

[4] Copper Sulphate

To optimize the use of coagulants and coagulant aids by jar Tester and in-line test and
study the relationship between filter performance and guality of seawater. Evaluate

the economic feasibility of using the coagulating agents.

To study the pollution effect of membrane cleaning discharge in the laboratory

To study the performance of various membranes under local operating conditions.
Studies to be carried out to test stabilily of the membranes with increased feed water
temperature

To test the chemical cleaning methods when the module is fouled or deteriorated

To estimate a most reasonable process of a large scale plant for the prevailing condi-

tions in the Kingdom



71 To standardize the main analytical methods

3.2,2 Research Planning for MSEF

1} To examine the effect of acid dosing + anli-scale chemical dosing to control scale
deposition and use sponge ball cleaning process. Study the change in over all heat
transfer coefficient as the measure of scale deposition through long term Joperation
and to analyze the scales taken from the walls of the Test Plant

2] To test alternative materials such as titanium, alominum birass and other new materials
and in the case of aluminum brass, 90/10 CuMNi to examine if in a less oxidizing
condition made by SBS addition to the effluent of the deaerator as de-oxidizer

31 To measure the corrosion tendency of the materials by the corrater, the test pieces

and the inspection of the tubes pulled out from tube sheet

4] To standardize the main analytical method

3.3 Storage of Equipment Provided by JICA

The figure implementation schedule of this project was mutuaily agreed upon between
JICA and SWCC when JICA mission visited the Kingdom in May 1984, JICA has started prepara-
tion for the procurement of those components and equipment, and established a plan to ship
those to the Kingdom in March 1985,

However, SWCC requested at a meeting with JICA mission in November 1984 that the
shipments of those components and equipment to the Kingdom in March 1985 should be
postponed because ﬁo warghouse i5 available in the proposed site of Yanbu.

Further, SWCC mission visited Japan in February 1985 repeatedly requested JICA to post-
pone the shipment'. Consequently, JICA mission sent to the Kingdom in March 19835 investigat-
ed warchouse discussed to store provided components and equipments and discussed with
SWCC about storage of those.

JICA mission and SWCC agreed upon the following items:

11  The existing building for administration office and the locker room in the SWCC
Yanbu Plant, which is not vsed at present, were found suitable for storage of the
provided components and equipment as a result of investigation of buildings with
air conditioning systems that could be used as warehouse in the neighborhood of
SWCC Yanbu Plant.

All the laboratory equipment and a part of test plant components will be stored
in either of the above mentioned room or building, and remaining part of test plant
components will be stored in outdoor area.

2] JICA will send specialists to the Kingdom in order to attend at the acceptance inspec-
tion of the provided components and equipment and in order to conducted before

those are carried into warehouse.



4, Detailed Specifications of Equipment Provided by JICA

Basic specifications of test plant components and laboratory equipment, as well as detailed
ones of some components and equipment were prepared in fiscal 1983,
These specifications were reviewed and revised in fiscal 1984 when the some of components

and equipment were procured by JICA.

4,1 Detailed Specifications for RO Test Plant

List of equipment and related drawings are shown in Appendix 2.

4.2 Detailed Specifications for MSF Test Plant

Table of instrument, list of equipment and related drawings are shown in Appendix 3.

4,3 Detailed Specifications for Laboratory Equipment

List of laboratory equipment and utility consumption list are shown in Appendix 4.
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1.1 JICA Mission in May 1984






A,

Minates of Meet {ng

1

v the Japanese Taam for Yesearch agreed on the following matiers on May

Slan, 1985,

Roth SWCC and the Japanese Team for Research agroed on the earllest
possible establishment of the Research Center, since both sides; who are
deeply intecrested in the projecf and willing to devole necessavy
resources, wish to lmplemeni the Recncvd of Diséussion of Jénuary 1982 {n

the host way.,

Yoth sides SWCC and JICA agreedto modify the original design (conceptual

design documeént No. SAJ 303) to-the dosign shown in Appendix 1. The
modtfled design includes the areas for Rcsearch:and.Testing Bulldings
whoreas the aduinistration and Librarvy will be allocated In the existing
admtnistration building at Yanbu'(Appcndix 2y,  JICA agree. to study both
dezlens and amend the conceptual destzn Document No, SAJ 3043 to sult the
wod(fied (proposed) design and submit ft to SWCC no later than July I,

14984,

J10A will scart procurement of the test plants and research equipments
and SWCC  will start the nacessary procedures for construction auvcording

Lo the schedule attached (n Appendix 3.

JICA will send two vepresentative enginéefs who will assist SWCC for
detall desligning by a contrautor/consultant,as goon as JICA {s luformed

by 3WCC at least one month in advance,for one-month period.

¥ 2,
JICA will send expefts'of research activities on October this year, who
will ~ooperate with SWCC comterparts for making detailed research

1. 5 N
Dianning . fa
L & ,’L’)

L 1z
P

4 . /“ .
A o 2 da,

- =

RN

;1 Dr. Abdulaziz Al-Mujahid Fumic Wada

SWCC

[Ath4’ Deputy Govermor - Laadar
N for Technical Affalrs and Projecis Japanese Veam for Research

J1CA
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1.2 JICA Mission in August 1984






MINUTES OF MEETING FOR RESEARCH CENTER

Japanese. Team for Resoarch visited SWCC for the following purposes:

1) To explain "Conceptual Design YREV,ILY

2) To h1ve informations of Detail Design Work
Procodure by SNCC.

3) To assist in investigating Site Conditions; .

SWCC and Japanese”Team'discussediand agreed on 14th 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.'

SUCC 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) Selection of structural framing material (Reinforced
concrete or Precast concrete). :

b). Soii coodieions; seismic actioity an& celimatic eoodition.
c) Applicable Inﬁernationel Codes' |
d) . Selectlon of Finishing materials
| a) -Ou;door_design conditions for Air-conditioning
f) Peovisions for future extensions

' g). Site condi tions (Layout, utilities tie points)

1-2) Following corrections will be made for C/D, SWCC will give

ingstructions to the Consultants,

1) 6 researchers private rooms to 3 researchers private room
in page 2-5, :

11) 4 Operating Engineers to 3 Operating Engineers’

private rooms : private rooms
in page 2-7.

- 141) Alluminium glass mounted curtain wall for administrative
area — for entrance area in page 3~3. :

iv) To delete size 50m/m ¢ 50m/Mm of ceramic tile in page 3-3.

23
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1-3)

2-

2-1}

2-2)

2-3)

3-

The

v) To add floor drain in rooms t-04, R-11, B-D4, in
page 3-25 and page 3-26.

vi) To madify room arrangements and teo add rooms as shown in
Sketch ) here attached.

vif) Rooms finished with Terrazzo tile for floor, will be
R-04, R~11, R-05, B-06, and R-08,

viit) Rooms finished with Terrazzo tile for floor, will be
A-Ql, A-02 and B-07.

x1) Roouns finishéd with mortar steel Trowell for floor will be:
T-04, T-05, B-0l, B-02, B-03 and B-04.

Japanese Team explained the revised laboratory equipment information
enclosed and that revised laboratory equipments will be better and
more functionable than those originally proposed in Conceptual Design.
SWCC accepted, and will take consideration into detail 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 detall informations of the
laboratory equipments, when they are finally selected and purchased,
in order to be taken into consideratlion in the detall design.

Detall Design work Procedure undertaken by SWCC.

SWCC explained Japanese Team that the Consultant for detail design
have not been selected yet, but will be soon selected by SWCC.

Japanese side will be Informed of signing date of the detall design
coutract with the consultant, when the contract is signed.

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

Japanese Team Discussed and gave all the necessary informations to
SWCC, so that SWCC could give the necessary Information for starting
the detall design to the selected Consultant.

Site conditions for Research Center
To be referred to "Minutes of Meeting in Yanbu Plant™ here attached.

PR —— R — -

following matters were stated by SWCC that:

The detail design which will be produced by the selected Consultant,
will be reviewed by both SWCC and Japanese side for thelr correctness

s



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 to send relevant specialist during
tha Detail Design and construction phase of this pro ject.

1) Above mecetings were held at SWCC offlce from 5th,*Aug. 1984
to lath, Aug. 1984.

2) Attendants for the above meetings are as follows:

SWCC : Deputy Governor {(Acting)
for Technical Affalrs & Projects : Dr. Abdulaziz M. Al-Mujahid
: Technical Advisor to Governor ¢ Abdulrahman Al-Yousegj?'Ozz_ j%ygﬁi
Constructlion Dept, : Abdullah Jorald  _..ls-~—%
" " : Mohammed Al-Oqbi ol

" " ¢ Mohammed Al-Barrak Z;’ Ca

)
Research Dept. Habeeb Mohammed /f¥§v¥¥ﬂ§JM£hh,

Japanese Teanm :+ Toshio Harada .
" " : Toshio Kojitani -kl

e s e e e e e ke s ok A LR Ll S S Ak el R ek A B L e A S A i

______77__§\ljw‘_“ .
Signed NYAN > Signedﬁ:, o b Z“’Lf‘/)z’?c[ﬂ-

Dr. Abdulaziz Al-Mujahid Toshio Harada

Acting Deputy Governor Team Leader

for Projects & Technical Affairs, Japanese Team for Research
SWee. JICA. '
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MINUTES OF MEETING IN YANBU PLANT

Date : 9th August 1984
Place Plant Manager Room in Yanbu Plant.
Attendants SWCC YANBY PALNT MANAGER MR, «NAJI A. DARWISH

DY. PLANT MANAGER MR. ABRDUL SALAM DABOUR

SWCC (RIYADH) MR. MOHAMMED AL=-0QBI
MR. MOHAMMED AL-BARRAK

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

SUBJECT: SITE CONDITIONS FOR RESEARCH

On 9th Avgust, 1984 the above mentioned SWCC 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 various
utilities.

A) Utilities avallable in the Madina-Yanbu Plant.

It ig confirmed that it is possible to pr0vide'the following

utilities for the Research building. The detalls of the flow rates,
capacities, and possible connection points, etc. will be studied by SHCC
and confirmed later.

1)

2)

3
4)
5)

B) SWCC
SWGCe

1)

Potable Water, ,

The counection will be given directly from the existing supply
Iines, (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 infarmed.

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

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

Possibility of Supplying Steam required for the R/O Test Plant from
the holler of MSF Test Plant. (This was requested 1n view of the
fact that it is not feagible to supply the steam from the existing

plant, as requested by
AT
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2)

3)

4)

Possibility of providing the Burners of Boller of a type which will
be capahle to rua on differeat types of fuels such as Bunker C,
white deisel, pas, ste.

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

Alr compressor to be provided by JICA together with the test plants,
in order to produce compressed alr. (This was requested in view of
the Fact that it is not feasible to supply the compressed air from
the existing plant, as reduested by JICA).

=
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D
2)
1)

4)

Revised Laboratory Equipment Informations
' Research Center

‘Contents

Table 13 beviatiqn_LisE of Laboratdrj E&uipments

Table 2: Deviation List of Utilities Consumption
Table 3: Deviation List of Furunitures Purchased by SWCC

Deviation List of Conceptual Design .for Laboratory Bullding
(SAY 303-1). '

/’7ﬁx:7L
L/!-/-./ 5
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DEVIATION LIST OF CONCEPTUAL DESIGN FOR

LABORATORY BUILDING (SAJ303- 1)

PAGE OLD NEW
2-7 (3) e () e
{k} EPMA room
This room will be equipped with
electron probe micro analyzer.
2-8 {C) (C} -
{c} Gas cylinder room {c) Gas cylinder room
--= gases (N, CoHa, ~~~'gases (Np and Ar,PRr—-
and Ny0) —=--
2-11 R=1ll ~mromm s e e R-1l ——mmmr i e e
R~12 EPMA room. —w-——m 16 M2
3-16 Aircon system Alrcon system
Re1] = e R-11 -
R-12 EMPA room . o
3-23 {3) Other gas facilities (N40, {g) Other gas facilitles (N5,
Né, C,H,) gases will be =~ Ar, PR,) gases will be --—-
3-26 Cold ffot Floor Fume Other Cold Hot Floor Fume " Other
Water Water Drain Hood Gas Gas Waker Water Drain Hood Gas Gas
12 - 12 -
13 o ) o o]
EPMA ’
room
ANNEX2 {C) c)
Item Item
5-6 Side bench with ----—— 12 sets 5-6 Side bench with -—--- 11 sets
|
7 K\
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1.3 JICA Mission in November 1984



Ninuryﬁggfnﬁgcttqg

SWCC and the Japanesé Preliminary Study Team (hereinafter referred to as
the PS Team.} which was dispatched by JICA stayed in the Kingdom of Saundi
Arabia from November 4th 1984, agreed on the following matters on November
D o , 1984, Schedule of the P§ Team is attached in ANNEX I.

A. Themes and Schedules. of Research and Related Matters

1. SWCC and the PS Team agreed on the "Themes and Schedules of Résearch"
which 1s attached in ANNEX II. )

The proposed themes and schedules of the research submitted by the PS
Team and the discussion on these subjects between two parties are attached in
ANNEX 111, )

2. SWCC and the PS Team agreed on to discuss formation of hard scale, of
which data and samples were provided by the Yanbu Plant, as a theme of
research in the future meeting, of which details are attached fn ANNEX IV,

The PS Team will examine the data and analyze the samples and these
results will be reflected upon the discussion in the future meeting, The data
is attached in ANNEX V.

3. The PS Team visited the seawater desalination plant of SWCC in Jeddah and
Yanbu from November 10th through 13th, 1984 for the purpose of studying the
present conditions of operation and maintenance. A report on this visit by
the PS Team is attached ANNEX VI. -

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

}, 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 November 6th, instead of

the drawing sent by the Embassy of Japan on October 10th. List of the revised
drawings with a table of revision is attached In ANNEX VII.

2. SWCC and the PS Team agreed on to use revised drawings of the MSF Plant,
which was submitted 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 convey to the Japanese Govermment aand JICA that SWCC
requested JICA two experts (a mechanical instrumentation engineer and a civil

englneer) to come to the Kingdom of Saudl Arabia . to review-detail design with
SWCC during the two stages: 1) Drafting of Detail Design 2) Preparation of

1 | y
. P
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Tender Documents,of ficial TELEX will be sent to JICA after signing the
contract with the Consultant.

2. SWCC stated that a coordinator for the smooth implementation of the
research program should be dispatched to the Kingdom of Saudl Arabia as soon

as possible.

D. Request by JICA

The PS Team informed SWCC that the boiler being supplied by the Japanese
side can only use Fuel Oil #A {Japanese nominal name). SWCT suggested that
the Japanese study the possibility of using Bunker ‘C’ or crude oil for the
boiler as these fuels will be available on the site and not Fuel 011 #A,

List of Attendants

(1) swWcc

Mr. Abdullah Al-Azzaz ﬁi—i-__’.
Mr. Habeeb Moharw
Mr. Saeed Najja
Mr., Mohammed Al-Ugbi
_ ’,,/’jjiD
(2) PS Team i
Mr. Junzo Horix/ :
Mr. Takeo Sakamoto f(l(utt:“ J‘.an,&ﬁ
Mr. Eiji Tanabe €5 Tanibe

Mr. Yoshihike Kouishi 7 Aot

Date: MNovember ZQ , 1984

Place: “'R-i-yad'i(

s
B S

Abdul Aziz Al-HMujahid

Deputy Governor Team Leader
Saline Water Converslon Corporation Preliminary Study Team
JICA
2
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ANNEX I

Schedule of the PS Team

Nov -

Nov.

Nov.

Nov.
Nov.

Nov;

Nov.

Nov.

Nov.

Nov.
Nov.
Nov.
Nov.
Nov.
- Nov.

Nov.

5,

6,

7.

9.

10,

11,

12,

13;

14,
15,
16,
17,

18,

19,

20,

Mon.

Tue.

Wed.

Thu.
Fri.:

sat.

sun.

Mon.

Tue.

Wed.
‘Thu.
Fri.
Sat.
sun.
Mon.

Tue.,

0830-0900

0900-1030

0900-0930

0930~

0%00-1200

0800~

0800~

0900-

0900-

0900~

0900-11006

1200-

0%00-

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

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

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

Meeting with SWCC, Mr. Al-Azzaz

Meeting with SWCC, 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
Méeting with Staff Engineers
Trip to Riyadh

Meeting with SWCC, Mr. Al-Azzaz
Meeting within the PS Team
Meeting within the PS Team
Meeting with SWCC, Mr. Al-Azzaz
Meeting with SWCC, Mr. Al-Azzaz
Meeting with SWCC, Mr. Al-Azzaz
8igning of Minutes of Meeting

Greeting on SWCC Governor
H.E. br. Abdullah M. Al-Gholaikah
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Suline Water Convergion Corporation

Our Ref, No.

ANEX (T
Date

The reévised Research themes and the schedules are as follows:

i~ REVERSE OSMOSIS

ITEM NO.

R-1

R-3

R-4

R-6

R~T

DESCRIPTYON

To examine sterilization effect of :

1) Chlorine .

2) Ultraviolet Radiation.

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

To .optimize the use of coagulants and
coagulant aids by Jar Tester and in
line test and study the relationship
between .filter performance and quality
of seawater. Evaluate the economic
feasibility of using the coagulating
agents.

To.study the pollution effect of mem-~
brane cleaning discharge jin the labo-
ratory. '

To atudy the performance of various
membranes under local operating condi-
tiong, .Studies to be carried out to
test stability of the membranes with

increased feed water temperature.

To test the ch&micél cleaning methods
when the module is fouled or deterio-
rated.

To estimate a.most reasonable- process
of a large scale plant for the prevail-
ing conditions in the Kingdom of Saudi-
Arabia.

To sténdardize the main Analytical -
methods.

contd.2.

Riyadh - Olaiya - Makkah St. ® 4631780/4631763/4632070 P.0. Box 5968 Riyadh 11432 Telex 200-097/200401
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AYLLUUM UF SAUDL ARABIA
Saline Water Conbergion Corporation

Our Ref. No. Date
2-  MULYI-STAGE FLASH {MSF)}
ITEM NO. DESCRIFPTION
-1 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 anmalyze the
scales taken from the tube walis of the
test plant.

M-2 To teat 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
SBS 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 out from tube sheet.

-4 To standardize the main Analytical -
metheds.

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

Our Ref. No, .. Date
The following were present !
SHCC : ) JAPANESE SIDE
1- Mr, Abdullah Al-Azzaz 1- Mr, Junzo Hori
2~ Mr, Habeeb Mohammed - 2- Mp. Takco Sakamoto
3- Dr. Fahad Al-Habdaan 3= Mr. Eijl Tanabe
4« Dr, Mohammed Amin Mandil 4~ Mr. Yoshihiko Konishi

5~ Dr; Ahmed Omer Farod

A Rzk,

Riyadh - Olaiya - Makkoh St. ® 4631780/4631763/4632070 P.0. Box 5968 Riyadh 11432 Telex 200097/200401
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~ KINGDOM OF SAUDI ARABIA
Saline Water Convergion Corporation

No, _ un.

AnnEX

Iy

Dated November ..a 1984

A_maeting was held_betﬁeen.SWCé and JICA to discuss Research Themes and
Schedules of Research proposed by JICA in October 1984,

The Japanese side initiated the discusslons by explaining the
Research Thémes for -Reverse Osmosais.,

';) . The following items were described in detall:

ITEM NO. - DESCRIPTION
R=1 To examiné sterilization effect of :

1) Chlorine
2] Ultraviolet Radiation. and
a) Sodium Bisulfite (SBS)

k-2 ' ' To séek the .optimm 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-
formance and the quality of sea water.

Ral . " To study tha treatment of the effluent containing
N ‘sludges from.the filter through backwashing procedure
by ‘the laboratory dsvices.

R-5 - To éxamine.the permeability and the salt rejection

of the modules VS operating pressure, temperature and
salinity.

R=6 To. follow the performance of the.modules through long
- term operation of the Test plant,

R-7 : To test the chemical cleaning methods when the module
is fouled or deteriorated,

R-8 Tc estiméte a most reasonable process of 8 large scale
plant for the prevailing conditions in the Kingdom of
Saudi Arabia,

R-9 : ] To astandardize the main Analytical methods.

contd.?.

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

Our Ref. Nao. : Date

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

R-1 Use of chlorine should noﬁ be considered as the only
one aterilizer of great potential, As sufficient data
existy on the use of chlorine as ah sterilizer more
time should be devoted 1ﬁ-testing UV for this purpose.
The effect of Sodium Bisulfite should alsc be taken
into account under the local conditions,

It was proposad that the schedule for the use of
Chlqrine and UV should be modified, providing a consi-
derable pericd of time for teating uv,

R-2

and

R-3 Other coagulants and coagulant aids should be tried
in éddition to Fecl3. Economic aspecta of using the
Coagulants, and coagulant aids should be carried oukb.
The tasks R—é and R-3 will be combined as a single
tagk;..The Japanese. side agreed to this suggestion.

R-~4 : Instead of studying the effect of effluent sludges
from the filters emphasis should be placed on the
study of pollution from the membrane cleaning dis-
charge which 1s more harmful than the effluent from
the filtérs.

R-5 It was suggested that taska R-5 and R-6 be combined

;fg as a single task to sbudy the Tong term effect on

membrranes under local conditions, It was further
suggested that stability tests be carried out with

increasing temperature of the feed water.

A revised schedule should be prepared for this
task.

contd.3.

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

Qur Ref. No. y Date

-3a

R-7 . The schedule for this task to be medified as the
dleaning proceduras are specified by the manufac-
turers of membranes and consequently the operator
has no cholce other than using the cleaning pro-
coedures praacribed by the manufacturer.

R-8 SWCG asked if the Japanese side will prepare a
) conceptual design for a large capacity plant
based on the results arrived at from the tasks
menticned above. Japanese aide mentioned that
theﬁ will make recommendations as to the type
of process which can be adopted from the results.

2. Multistage Flash (MSF)

The Japanese side explained the following proposed Research
themes in detail,

ITEM DESCRIPTION

(M-1 To examine the effect of acid dosing and that of
anti-scale chemical dosing with a sponge ball
¢leaning process.

M-2 To examine the reductlon of the overall heat
transfer boefficient as the measﬁre of scdle
deposition through long term operation and to
énélyze the scales taken from the tube walls of
the Teat Plant.

M-3 To teat leas expensive materials if these would
stand well égainst corrosion in a less oxidizing
condition made by SBS addition to the effluent of
the deaerator as oxidizer,

contd.f.

Riyadh - Olaiya - Makkeh St. & 4631780/4631763/4632070 P.O. Box 5968 Riyadh -11432 Telex 200097/200401,
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Saline PWater Canbergion Corporation

Our Ref. No, Date

by

M-4 To measure the corrosion tendency of the materials by
the corrotor, the test pieces and the lnapection of
the tubes pulled out from tube shest.

M-5 To standardize the main Analytical methods.

The following comments wers made by SWCC on the proposed research
themes for MSF,

M-1 The two tasks mentionad cover the same aubject and
;Eg therefors should be considered as a single task.

_ SWCC has considerable experience in the ﬁse of
acid and anti scale agents for scale control, It
wag suggexted that a combination of acid + anti scale
dosing should be studied to examine its effect in
controlling the formation of scale in comparisonwith
available data on aéid dosing and .anti scale dosing
only. The Japéneae side égreed to these suggestions,

M-3 _ As recommended by the Japanese side several materials
will be studied such as Al-Brass, 90-10 Cu-Ni and
thin. walled Titanium Tubes under the condition of
zera DO. -

SNGC:‘Hhéﬁ’éxcess SBS is used will there be
residual SBS in the reject ?

Japariese side will reply to this question at s
-later date,

Riyadh - Olaiya - Makkah St & 4631780/4631763/4632070 P.0. 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 PS Team agreed on to discuss in the future
meeting the following as a theme of research activities:

S-1 To examine the causes of the hard scale formations 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 surface of
the brine heater walls (This means the tubes and both sides
water boxes of the brine heater.) under the full design
operating conditions last time; and alsoc are 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.
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ANNEX V

Data Received from the Yanbu Plant

1. Sea Water Analysis in Yanbu

2., Design Parameter of Yanbu.Desalinqpion Plant

3. Paily Analytical Result Sheet of Yanbu Desalination Plant

52



| 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 9%th through 12th, 1984. The
followings are report prepared by the PS Tean.

1. Jeddah Plant (November 10th and llth)

‘1.1 - The RO plant are in normal operation and having 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 organisms such
~as a lugworm and a shellfish.

You should bear in mind the fact that the hazard eof a
heavy metal of a trace amount is not an acute toxic problem
for fish in the sea, but an accumulation of metals in the sand
and/or muds and its influence on the ecosystem of the marine
.organisms. ‘

- A problem of a kind of heavy metal had come about in Japan.
though the concentratlon of the metal ions was not detectable
in the rejection, :

-We regret being unable to help SWCC about this problenm
except giving SWCC a brief remark after returning to Tokyo.
We recommend SWCC to analyze the samplies of the sea bottom
sand and/or nuds in the viceinity 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 ficheries college
or a fisheries faculty in the unlver31ty of the Kingdom of
Saudi Arabia.

1.3 Machine noises which might be-'made by the high pressure
pumps and the internal combustion engines served as driving
pumps were fairly high in the proximity of the hlgh pressure
pumps 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 equ@pments
are 70/30 copper nickel and 90/10 copper nickel, respectively.

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 c¢leaning were agreed by the staff engineers. /
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2, Yanbu Plant (November 12th and 13th)

2.1 Very serious pitting around 10 mm depth per year (or a
- term between scheduled shutdowns) for original 36 mm thickness
and extensive corrosions were found on the walls of the vapor
zone of the flash chambers made of carbon steel.

- We did not ask about the composition of the wvapors
extracted by the vacuum. systems. But we do not suppose the:

cause of this troubles depend on such a simple reason as the:

manager of Yanbu Plant was bothered about this trouble and
asked us how to solve this problem as well as he considered
this problem was suitable to the research theme of the Test
Plant. :

2.2 We were informed that the bends, tees and welded portions
of the pipe containing 98% concentration sulfuric acid  are

badly corroded and freguently leakage o¢f acid ocoured. The

material of the pipe is carbon steel 40.

2.3, We were informed that the boller tube wers slightly
bended.

2.4 A few chemicals would be discharged from the Test Plant
into the esea, although its amount is a 1little. 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 or
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 or
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 during the trip:’

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

3.2 Yanbu Plant
Mr. Naj}i A. Darwish
Mr. Saeed Najjar
Mr. A.I. Dabhour
Mr. Hassan Mousa
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ANNEX VII-

List of Reviged 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 Pannelsr

Foundation of
Pretreatment
Skid & Chemical
Feed Skid

Foundation of
Tanks

Connection Point
of Utilities in
RO Test Plant
Facilities

DPrawing No.

orq*

Revised

Heviged Part
Original Revised

R1001

R4003

R4004

R4005

R4006

R4007

R4008

R1001 /A

R4003 /A

R4004 /AN

R4005 /2\

R4008 A\

R4007 A\

R4008 AN-
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Cable Trench Width {(mm)
400 450

500 600
Foundation Size of
Air Compressor

Foundation Size of
Control Pannels

Including Excluding

Drawing of Drawing of
Foundation Foundation
of RO Skid of RO Skia

No. of Chemical Tank
. 5 4

Location of Raw Sea.
Water Tank & Filtered
Sea Water Tank

Filtered Sea Water
Tank Capacity (m?)
10 15

Alr Compressor
Chemical Feeder
Control Pannel




Foundation of R400% R4009

RO Skid

Note: Org* stands for Original.

56

only Separated from
R4005 /A

Revised Parts of

R4005 /Ay

Cable Trench Width
Details is shown in
Drawing R4004 A\



BRNNEX VIIX

List of Revised Drawings of the MSF Plant

Revised Parts
Original Revised

Title Drawing No.
Oorq.* Revised

Foundation Plan ‘R3004 R3004-1

Loading Data R3004-2

Note: Org.* etands for original.
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Foundation Size’
Water Tank
Height (mm)

100 400
Outer Diameter (wm)
1,950 1,800

0il Tank
Height (mm)
100 500
Outer Diameter (mm)
2.600 2,500

New Drawing

e






1.4 SWCC Mission in Febméry 1985






" MINUTES OF MEETING

A meeting was held bhetween the delegation from SYCC and JICA

(a list of attendants is attached as appendit 1 ).

In the

(appendiz 1),

beginning of the meeting JICA presented an agenda

upon which both sides discussed as follows:

1. Shipment and Sturag?‘nf equipment

(1)

(2)

(3)

=777

SWCC side requested that JICA should delay the
shipment of the equipment, because SWCGC does not
have any ware houses in the plant site to store thenm
untill the comﬁletinn of the research center, nor
SWGC could construct = hew-ware house suitable for
storage of equipment.

JICA side replied that JICA cannot delay the
shipment, firstiy because JICA and SHCC should
follow the schedule determined in the K/H (MKay 21,
1884), secondl§ because the fiscal year in Japan
ends in MHarch, 1985, by which JICA is severely
required to complete all expenditure.

JiCA side propoesed that the JICA team (which is
scheduled to be dispatched to Saudi Arabia in MWarch
5,11985) and SYCC team discuss the storage of
equipment. ‘

JIGA side believes that the best possible building
for the storage of equipments could be the existing
administration building in Yanbu. '

SWCC side still iterated their opinion, however,
SWCC's final decision will be made after the visit
of JICA team. In the mean time JICA should not ship

ny equipment until this matter is agreed upon-




SWCC-engineers to be trained in 1985

{1) SHWCC side commented that SWCC-engineers may nol conme
fo Japan ewncept afler the equipment arrives at Yambu
site ar just before the shipaent.

(2 JICA side treplied that Traihing Affairs Department
af JICA will send informatien (ih response to SWCC's
questionnaire) regarding the fields and timing of

the training of SUCC-engineers.

Next JICA team to bhe dispatched to Saudi Arabia
JICA is going to dispateh a study team on March §,

1885 in response to the recent request of SHCC.

ﬁaterials to be used during the operation of
the test plant

JIGA will prepare time scheduile regarding'thé uée of
thege materials (including kinds and quantities) by Lthe
beginning 6f the research activities, so-that SWCC can
procure the materials in time in case it complies with the

SWCC s responsibility as per R/D.

Workers required for the installation of tﬁe equipment

JICA will prepare time schedule and man-months of
vorkers needed to install the equipment when the schedule
of the research center construction is presented by SWCC
to JICA, in order for SHWHCC to supply the woerkeers in case
it's part of SWCC responsibility as per R/D.

Living environment of the Japanese specialsts

(1) JICA‘sida regquested that the Japaneses specialists
are to be convieniently provided with some services
and facilities by SWCC, which shall be discussed in
detail when the research schedule is set. -

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

available as mutually agreed in the R/D.
o




T. SHCC side stated that any question in written fbrm may be
asked by JICA through official channel and SWCC will clearly

ansvwer to these inguiries.

8. JICA side inquired about the schedule of construction of
the research center and the time for appointment of SWCC joint
technical team members. SWCC will answer offictally to these

inguiries as soon as possihle,

Date : February 13, 1985
Place: JICA, Tokyo

. AL MUDATHEEM KEIJI MIURA f?)
///ﬁ/puty Director General, Director,
SWCCEP Hining & Industrial

Planning and Survey

Department, JICA

— = X
N2 oty
ABDULLA A. AL-AZZAZ

Acting Birector General

of Research and Technical

Affairs, SHWCC

\‘i o\ g

L.

NASSER AL JARBA
C. Engineer,

Construction Devartment.



APPENDIX ]

YEYSER LIST OF THE MEETING

Saudi Araﬁian Side

AHMED M. AL MUDAIHEEN Deputy Director.Generat,-SﬂCCEP

ABDULLA A. AL-AZZAZ Acting Director General of Research
and Technical Affairs, SUCC

NASSER AL JARBA C. Enginger, Construction Depariment

Japanese Side

Hining & Industrial Planning and Survey Department

HARUO SUZUKI Head, Natural Resources Division
MASATAKE KITAJIMNA Deputy Head, Natural Resources Div.
KATSUHIKO OZAWA Natural Resources Div.

Social Development Cooperation Department

NOBUJI ABE Deputy Director, Social Development
GCooperation Department

TOXOCHIKA UCHIDA Deputy Head, Overseas Center Division

KAZUAXT HAYASHI Overseas Center Division

Consulting Engineers C:::><<54}»

YOSHIO HURAYAMA
TAKED SAKAMOTO
ET1J1 TANABE
YOSHINIKO KONISHI
KE1Z0 ORIHASHI
KASAIGHI WATANARE
KINORU TANAKA
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Appendix - II

February 12, 19285

Agenda

The purpose of this agenda presented by JICA is for the smooth

implementation of the project through discussion in accordance

with "Record of Discussion".

1. The

3. The

the

For

1atest'prdgress of the schedule taken by JICA

Shipment: End/ilarch 1985

Selection of specialists: Midvear/1985

Dispaktch of personnel At completion of Building

for installation:

latest progress of the scheduie taken by sWCC.

schedule and the preparaticn based upon it for receiving

test plants and the laboratory equipments provided by JICA,

exzmple:
Construction of laboratory building and sea water intake.

Precservation of eguipments,

Wiring vp to B.L. and the like.

4, The

5. The

time for dispatch of JICA JTT nembers.

time for eppointment of BWCC JTT members.

§. Items to be confirmed.,

6.1

SWCC will take necessary m=asures to meet:
{1) Supply of chemicals used routinely in thea SWCC plants,
or easily available on the market in Saudi Arabia for

the operation of the test plants.
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For example:
Sulfuric acid, Belgard BV and the like.

[2) Expenses for chemicals and new materials indispensable
to the practice of the revised research theres.
For example:

Copper sulfate, new alloy tube and the like.

[3} Operating costs for research activities such as
commodities, articles of consumption as well as
chemicals for tests in the laboratpry.

(4] Ewpenses for communication with JICA headguarters such
as telex, telephone and mail.

5] Bxpenses for the internal travel of the Japanese
specialists in Saudi Arabia on duty.

6.2 Livihg environment of the Japanese specialists,.

[1] Thé accommodation

{2) venicles with drivers

f3) A medical institution and medical expenses

(4} Meals and shopping

6.3 The workers required for the installation of the test
plants and laboratory.eéuipments under fhe'supervision of
the Japanese spécialists.

6.4 The intake facilities of sea watar without the dosing of

any disinfectant for the evaluation of the UV radiation.
Supplement

5—1-The schedule and the details of the practice reléted with two

- Saudi Arabian experts to be sent to Japan in'April—May 1985.

N
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1.5 JICA Mission in March 1985






- MINUTES OF MEETING
ON
THE TECHNICAL COOPBRATION FOR THB PROJRCT
- oF . .
" SEA WATRR DESALINATION
TRAINING AND RESEARCH CENTER

"The Japenése Team . organized: by the Japan intemrmational chperation Agency
~ (hereinafter referred to as JICA) visited the Kingdom of Saudi Arabia from the 4th of
March, 1985 to the lS*hof March, 1985 and discussed with the Saline Water Conversion
Cgirpo:atlen (hereinafter referred to as SWCC) on the technical cooperation for the

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

f dﬂowing matters:.

1. For the TRAINING CENTER

. ‘, e

1. Detail Design now being undertaken by SWCC

11

1.2

1.3

1.4

N

T
: i
e

The detail contents of above dizcussions shall be referred to APPRNDIX-1

Information for Detail Design
JICA submitted the outline of information on the Training Bquipment

for the detail design, .
Purther detailed specification of the Training Equipment shall be
submitted to SWCC by beginning of July, 1985.

Reviews of the Preliminary Design Documents

JICA revievfed captioned documents togethe:;' with SWCC and his
Consultant and exchanged the comments.

Remodelling of the existing building
The Consultant proposed some modification on room ~layout of

- remodellings of the exiting building to ninimize the work. Their

proposals were approved by JICA.
Other technical matters
Both parties exchanged and confirmed their comments on technical

matters, '

(1)
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Both sides had series of discussions on demarcation of the training equipment but did
not enter conclusions.

JICA will inform SWCC tentative estimated cost of training equipment later for
reference and next mission will continue to discuss in detail on this matter.

SWCC stated that according to the working plan, which had been submitted during
the meeting of May 30, 1984, text books draft éuppbsed be available for review in

March 13, 1984,
JICA will dispatch a mission as early as possible to discuss with SWCC in detail on

making drafts of the text books.

SWCC requested that all documents regarding text books and other training
materials should be available to SWCC for review before one month from the arrival
of JICA missions.

JICA will inform subjects and contents to be discussed with SWCC in advance before
dispatching missions,

Desighand 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 o '
JICA will dispatch a Japanese Team to discuss with SWCC on the following mattei‘s:
a) Installation of the Bguipment . . :

b) Preparation of the Training (Taxdbssks, Inz i‘vuﬂ}w ;a’. J-’S a-n’T-uu‘h? Jﬁﬂf,p‘
¢) Dispatch of Japanese Experts o ot
d) Training of Counterparts in Japan. '

JZJ ;

\

(2
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II. For the RESEARCH CENTER

1. Detall Design now undertaking by SWCC.

1.i

1.2

1.3

1.4

Up~dated information for detail design
JICA submitted up~dated informations on Laboratory Equipment

and Test Plants for SWCC's detatl design.

Revliews of Ehe Preliminary Design Document s

JICA reviewed the Preliminary Design Documents such as
"Preliminary Design Report”, "Specifications” and "General
Master Drawings" submitted by the Consultant through SWCC.

Remodelling of existing administratioﬁ building.

The Consultant proposed some modifications on room layout of
rempdel Yings of the existing building to minimize the work.
Thelr proposals were approved by JICA.

Other Technical matters
Both parties ekchanged and confiymed their comments on

technical matters.

The detall contents of above discussions shall be referred to APPENDIX-!.

Q(;j;
NSRS

f
e

TS

(3)
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2.  JICA has already procured the research sgquipment which will be shipped
from Japan during April, 1985.

SWCC agreed to store the research equipment in the rodms located on the
ground floor, avallable in the existing administration building inside
the plant area.

JICA agreed that the equipment will be shipped in containers which are
protective against corrosion and damage.

These containers should be convenient for SWCC to check the contents of
the containers and easy to re—pack them. These will be kept until the
time of the installiation.

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

3.  SWCC shall take charge of the installation according to R/D.

JICA has proposed the 1ist of the reguisite workers and heavy
transpottation machines as well as the schedule for the installation of
the equipment. The list is attached in APPENDIX~3. JICA shall dispatch
the technlcal advisors for the Installation.

4, SWCC agreed to provide two kinds of seawater intake facilities as
follows: ,

4,1 The branched line for MSF test plant from the existing intake.

4.2 Intake line without dosing of any disinfectant for RO Test Plant
' is required at a flow rate of 150m3/day.

5. JICA will provide a list of consumables for the research center during
their next visit to SWCC.

6. As per minutes of meeting of léth Aug- 1984 and Article 6 of R/D SWCC
emphasized the necessity of establishing the Joint Technical’ Team as soon

as possible and nomimate a specialist as a coordinator at SHCC.

7. The schedule for implementation of R/D as agreed to.on 2ist May 1984
Article 3 of the minutes of meeting and Appendix-3 is awended as showan in
Appeudix-4.

(e 75
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13th of March, 1985
ATTENDANTS

JiICA

Mr. Masaichi Watanabe {T/C)

A SPAT

Mr. Kelze Orihashi (T/C)

2

Mr. Minoru Tanaks (T/C)

A "C'/ “a 464

Mr. Toshio Harads {(R/Q)

ﬁl_,Z%zéﬂm.
. Kenji Toyame {(R/ é)

Centre, JICA

Tekes SchonsTs

Mr. Takeo Sakamoto
Head of the Japanese
Team for the Research
Centre, JICA

sWCCe

My, ARDYLAMIE AL- SULGIMAN, DIRSCTo R TRAAINING
WENERAL,

LI )
ot

Mr. ARDULLA AL-ARaARZ, DRELToR RESFARCH

;/W:i{" aEHERAL,
Ve,
Me. MoRAMMED AL -TAR) EMN () MEFR

R =
Ty . Moflat  AL-5HAGATRA

T‘_“gw%@& 2wy -

Mr. RARFER MoHAMMNED

spee TIRAINIAM [y

G

C._S‘/LDM
Me, SyED HAW M

—Br.Abdulaziz Mohammed Al Mujshed
Acting Deputy Governor |
For Technicel Affairs & Projects SWCC

ENGNEG__

(5)
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APPENDIX -~ 1

~ Minutes of Meetings of:~ 09.03.1985
10,03, 1985
11.03.1985

12,03.1985
-A43.c3adfs
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' SALINE WATER CONVERSION CORPORATION
RIYADH
KINGDOM OF SAUDL ARABIA

RESEARCH AND TRAINING 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 by:
' _ N

. ) --fT"" o ’:-L__‘;_
for SWCC : Eng. MOHAMED OQBI C// -

for JICA : TOSHIO HARADA (R/C)( 77 febre L
KINIL TOYAMA (R/C) /7 7y /@ret
MINORU TANAKA (T/C) 5.ik,. ., M
RAZUAKT BAYASHY (T/C) part time
MASAICHI WATANABE (T/C) part time
KE1ZO ORIHASHI (1/C)

for ABCE : Dr. SUBHI OKDEH %/

“Arch. DANIEL MOREL
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TRAINING CENTRE

1.

2,

The voltage for the training buildings shall be the same as
for the existing administration bullding because some same

pleces of equipment will be wusged in both buildings.

The voltage is 220 - 127 V. 3 Phase - 60 Cvcles.
One line diagram "as bullt" is attached.

Equipment 1ayout

2.1 It is noticed that the series number and item numbers
of equipment and furniture on Consultant's drawings
deviate from the numbers in the c/d (couceptual design)s.

This should be corrected.

2.2 J.I.C.A. hands-over the following modified documents:
a. equipment layout plan of workshop and laboratory
(1/5) Mechanical maintenance.
b. equipment layout plan of workshop and laboratory
(2/5) piping equipment maintenance, '
¢. process control model room - equipment layout.
d, spec sheet no. SU-7-100
2.3 Mechanical : see revised léyout (i/S)
2.4 Plping : see revised layout (2/5)
2.5 Electrical machines
a. items 20 Insulation test équipment
3 Induction regulator . L
24 Tool cabinet '
ghall be grouped near the drawing room as per c/d
layout page 114,
b. the layout of the "drawing room" shown on Consul-
tant's drawing {s accepted.

2.6 Operation building.
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 the other workshops. The

equipment/furniture in the workshop should be flipped

5 e
729y
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3.

-3

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

Nos. 16 —= 17 - 18 « 15 remain unchanged.
b. the no, 37 shall be mentioned on the layout.

2.7 Equipment/furniture

a. All items indicated by a "SW andlfigures"_item no,
are equipment which will be supplied by J.1.C.A.
and SWCC.

The Consultant shall design the coanections to the
utilities as per ¢/d and Information provided by
J.1.C.A. during these meetings.

b. All items of the equipment layout plans of the c/d
which are not identified by a "item no. " relate to
furniture to be supplied by SWCC. The furniture
shall be specified and quantified by the Consultant
respeétively in the specifications and B.Q.

2.8 Doorheight

The doorheight for industrial building type shall be not
less than 250 cm in order o enter large equipment into

the rooms.
Connection of equipment to utilities.

J.T.C.A. will provide the information during thelr stay in
Riyadh, as much as possible and missing information will be

telexed to SWCC later,

Miniplant A and B

a, connections to utilitiles
same as for 3 hereabove

b. foundation loads/dimensious _
J.1.C.A, 8til1 has to deslgn the miniplantas,

¢. The cooling towers are part of miniplants A & B.

The quantities mentioned in J.I.C.A. reply telex include

the coocling towers.

Peak flow: same as for 3 hereabove. ,:;4 [ 47
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by

The Consultnat shall provide the assumed quantities of
reinforced concrete and earthworks in the Bill of Quan-
tities, unless J,I.C.A. supplies the exact data in
keeping with the Consultant's design schedule. For
J.I.C.A.'s information the Consultant has to sﬁbmit the
final destgn, specification and B.Q. four weeks following
the approval of the preliminary design which 1is now

being reviewed,

5. Pemodelling of existing administration building (Reasearch & Training)
5.1 The Consultant's drawing A4Q0 deviates from the remo-
delling works proposed by J.I.C.A. in the ¢/d. These
deviations were proposed by the Consultant during the
visit of the premises In presence of SWCC representa-

tive and were noted in the report concerning the review

of the c/d.
J.I.C.A., is in agreement with remodelling works shown in
drawing A40.

5.2 The “computer room" to be converted into 'process con-

trol model room" is now equipped with a AC-package unit

for the computer and a vditage regulator.

SWCC will request the J.I.C.A. representatlives now pre-
sent in the desalination plant to survey thils room and

note the sizes and charactevistics of this equipment.

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

the Research centre.

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

6. Design and Construction schedule

The Consultant hands over the proposed Design and Construction

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

’

' Sdea
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RESEARCH CENTRE

1.

J.I1.C.A. hands-over the following documents:

a,

€

Laboratofy furniture
A selection of furmiture to be used for guildance,

A 1list of chemicals which will be discharped from the
test plants.

Information for lab equipment
¢.1 Revised layout of lab building

Dwg SAJ EL 001 ~ 1
Dwg SAJ EL 002 - 1
Catalogues of additional equipment A and B.

¢.2 Catalogue for laboratory equipment

The technical data mentioned in the c¢fd were taken
from the catalogues. The Consultant should refer to

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

Reviged MSF test plant Information,
d.1 Dwg SAJ -~ R. 53003 (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.

et ) s
LA
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Minutes of meeting held at SWCC on 10.03.1985 - 19.06.1405 H,

The meeting was attended by: .

for SWCC : Eng, MOHAMED OQBL %ﬂ’ﬁ

TOSHIO HARAPA (R/C) C],‘AJM«_J A

for JICA

-

for ABCE : bPr, SUBHI OKDEH
Arch. DANIEL MOREL

1, The minutes of the neeting of 0*@!3.1985 vere read, discussed

and confilimed,
2. Training Centre

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

and external works.

There are no comments.

2.2 The Consul;ant'smeits & descriptions and concept of the
neutralization tanks along with a questiomnaire regarding

missing désign data. .(copy attached)

2.3 A set of drawinge contalning new drawings (4 roofplansa)

and revised drawings were handed over to J.I.C.A.

2.4 J.I.C.A. points out that a layout plan of the furniture
of the existing administration building should be pre-

pared,’
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Now that the layout of the remodelling of the building
is approved the Consultant can show the furniture in the

rTooma,

3. PResearch Centre

3.1

3.2

On 09.03,1985 the Consultant submitted the questionnaire
attached .

The following answers were noted:

Item 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
aa shown on the Consultant's drawing SAN 01 and 02 are

adequate,

Item B.2.B Discharge Channels

The channels and trenches 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.

Item 3

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

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

They comprise external works drawings, architectural,
electrical, plumbing and H.V,A.C. drawings,
e

P
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Minutes of Meeting held at SVCC on 11,03.1985 -~ 20.06.1405 H.

. The meeting was attended by:

for SWCC

for JICA

for ABCE

\V
)
: Eng. M BI =

| ng. MOHAMED 0Q [

: TOSHIO HARADA (R/C)=Z, FfAanla.
KINJI TOYAMA (R/C) }/ff" 2 famt
MINORU TANAK&I(T/C);;g,_ g el ey
KAZUAKI HAYASHI (T/C) part time
MASATCHI WATANABE (T/(C)

KETZ0 ORIHASHI (T/C)

¢ Dr, SUBHI OKDEH ‘?ifi:;//

Arch., DANIEL MOREL

»

1. The minutes of the meeting of {10.03,1985 were read, discussed

and confirmed.

‘2. TRAINING CENTRE (T/C)

2,1

Chemical Waste Water

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

The quantity of chemical waste water 18 200 t/day. The
lowest pH 18 1 to 2, the highest pH 1is 12,

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

or two underground tank®g into which the water is retained,
chemicals are mixed with the water, the pH 1s measured
with a portable gaupge and the water Is discharged into the

gewerage system.
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2.2 Operation bullding and Hini-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 ahould be switched.

b. The external door should be positioned in the
middle of the facade. Window should be btovi-
ded left and right of the doors to the full
width of the facade in order to allow the
observation of the niniplants.

Provide sunlouvers for these windowa.

Boiler Room

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

cleaning water.

Besides the changed layout of the boiler room, the
sketch indicates the position of the miniplants A
and B, the horizontal dimensions of the foundation

slabs and the plants, the lecad on thg foundations,

The sketch further shows the cable trenches
(wiring pit) and water and electricity connections,

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

be done along with the closing of the sleaves,

Cable Trenches

These trenches will have weepholes,

For the drainage of the miniplants only the rain-
fall should be considered.,

s
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2.3 Administration Buillding (T/C)

2.3.1 Language Laborétofy

a, The floor shall be ralsed 150 mm (net space
' height).-'The construction can be of wood.
The floor shall be carpet fiﬁiahed.

Provide three cable channels with 1id as

shown on the sketch attached.

b. Provide a blackboard.

2,4 J,1I.C.A. handed over the following information during
this meeting:

2.4,1 Utility requirement (consumption) of training

equipmedt.

2,4,2 Layout plan of wall mounted type receptacles and

hoge station of gas (compressed alr) and water,

Note 1: except for operation laboratery and work-
shop.

Note 2: The wall mounted receptacles and hose
atation are for portable equipment and are
not the utility supply lines exclﬁsively
intended for the fixed equipment.

2,4.3 Layout plan of special equipment
a. Miniplant A and B
b. Process'Control model
¢. Language laboratory
- layout with indication of channels in raised
- equipment configuration (for {llustration

only),

2.4.4 Design base (Basic data) check sheet,
R

o
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Pzae 3a9t 3
SPEC.SHEST NO.
SPECIFICATION ) 7
SAY - 8 - 050
@ @ @ Ausuugl witH Loy
£ 00y - _ -
e 5500 }"‘50‘ CARPRT WIMIINIVG
N e ——-@
2:
. a
&) ot 2 2
_3 ‘.g_ {1
o _ 3 Vors:
j ol _én 52 Paovise L kW mary
B_.._LACQGQAED 1 U a [} 8! funrer Box Ado V,
. . & SINGLE PHARE (W
I o i““ S Roanr ..
15 28] 224 2 PRovibe TwE wifen§
o] {0 E UP To oE cHaunEl

O 5m
: Dimension Weight
No Jtem No. ] Description Q'tyi{w x D x H mn} | ( Kg )| Remarks
1 |Aw-8-050
-{1)}] Teacher console 1 1268x614x807 77
2 -{2)} Booth counsole 9 [1504x514x1002 14 each
‘ 2 studgnts
3 -{1)] Room speaker 2
4 BlacK BoARh 4
1
| anguage |.aboratory A,
- , Eaquipment Layoul =2 &
CEALILED 1203 *
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3. RESEARCH CENTRE (R/C)

3.1 The HVAC'plans shall take into consideration the exhausts
of the .fume hoods (Items nos, 5 — 14 and 5 - 15)

3.2 J.I.C;A. recommends to check 1f there is sufficient sgpace
in the machine room for HVAC considering maintenance and

operation.

3.3 Architectural.

The external doﬂbie doo:s shall be dimensioned to allow
bringing in the large equipment, such as the RO-skid
(200 x 300 x 170).

Drawing SAJ - R,1001 = ! requires external doors of

3000 W x 4000 H, )
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Minutes of meeting of 12.03.1985 - 21.06.1405 Y,

The meeting

for SWCC

for JICA

"

for ABCE .

1. The minutes of the meeting of 1

was attended by:
Eng. MOHAMED OQBL T

TOSHIO HARADA (R/C}'—»-?(%u ALox

RINJI TOYAMA (R/C) %’/ ame.
- MINORU TANAKA (1/C) {zw_‘/.,/"“j‘

MASAICHI WATANABE (T/C)

KEIZO ORIHASHI (T/C) ‘éj

Dr. SUBHI OKDEH
Arch. DANIEL MOREL :

N3.1985 were read, discussed

and confirmed.

2, TRAINING CENTRE (T/C)

2,1 Construction Sehedule

The equipment for T/C should nqt appear on the construc-

tion schedule. /Qﬁfz’iéa)/éﬁﬂf QA

202 a.

J.I1.C.A, handed over the Mant COperstion’
Workshop layout (5/5)

The layout showe also the utilities for fixed and
portable equipment,

J.I.C.A, informed the Consultant of some revisions
to the "utility requirement of Training Equipment"

document.
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3.

2.3

2.4

2.5

2.6

)

The Consultant shall provide a reservoly 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.XI.C.A,

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

(Basic data) check sheet.

J.1.C.A. will supply foundation outline drawings for
fixed equipment and provision of water pressure to the

equipment,

RESEARCH CENTRE

3.1

Consultant's Questiomnaire

a, For utility coosumpcion and peak flows the "Utility
consumption list" submitted on 09,03.1985 shall be

consulted.

b. Steam and instrument air are not necessary to be
considered by SWCC (Consultant) for MSF and RO

plants.

c» The diameter of the SW pipe 1a {ndicated in drawing
OT9A ~ 2 N g3 - Y 002 (1/4) revision 1. The dlameter
ia 50 A,

The quantity of SW is mentioned in drawing SAJ-R4002
of c/d.

d. The electrical cable trench shown on draing SAJ -
R1001 indicates the trench being connected to sub-
station B-3 (S/S).

This trench which is shown on Consultant's drawing

A-30 shoild be counnected to the /8 B-02 on drawing

A3l. P
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3.2

3w

Actuslly the better sBolution will be to run the
electrical cables from 8/S B-02 to the test rooms
in the false ceiling, As from the test rooms the

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

e. Regarding the chemical waste from the laboratories
J.I.C.A.'s telex should be consulted,

The hourly 800 L {ia an average figure, evenly dis-
tributed over the sinks of the labs,

The chemical comvosition varies according to the test

programme.,
EoPcHvo (R—l?.)

Provide a 1% leaf door for bringing in the equipment.

T/¢C and R/C {Blectrical)

4,1

4,2

The Consultant shall confirm the standards used and the

types of electrical receptacles available,

The electrical receptacles shown on c/d are necessary

for the actual equipment.

Additional receptacles should be provided for gemeral

>

use and maintenance. v/)Z/)
4
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SALINE WATER CONVERSION CORPORATION
RIYADH
KINGDOM OF SAUDI ARABIA.

RESFEARCH_AND TRAINING CENTER FOR THE DESALINATION PLANT AT YANBU.

Minutes of the meeting held at SWCC on 13.03. 1985 (22.06.1405 H). .

The meeting was attended by: y

)

!’

For SWCC : Eng. Mohammed_qui _ /,f::7
For JICA : Toshio Harada ,?NU/W ol a

Kinsi Toyama /}4¢ﬂq4_
Minoru Tanaka
For ABCE : DR. Subhi Okdeh

1.

i 2

3.

'5.

6.

Arch. Daniel Morel

A Sea Water (S.W.) supply 1ine is requirved for_ e MSF-Tesat Plant. This
supply line of chlorinated S.W. shall be connected at the outgoing pipe
at the chlorination building. .

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

The electrical receptaclea propesed 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
recaptacles to be used.

JICA 1s fully satisfied with the preliminary design of the Research and
Training Center and have no further comments.

The Consultant teceived the required information from JICA.

The information requested for by the censultant and JICA, minuted in the
M/M will be exchanged through SWCC.
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TRAINING CENTRE - YANBU

Description and concept of neutralization tank

| A

2.

Introduction

Yor the neutralization pH of the chemical waste waters a

neutralization tank s foreseen, having the following main

characteristics:

installation of two neutralization units with a monthly

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

a pH.at the discharging point between 6 and 9.

Concept of neutralization tank

Each neutralization unit consists of the following parts:

an overflow weir between the two compartments}

on top of each compartment the following will bé installed:
. a mixer

.« & ?H—meter

. supply-"lines for dosing chemicals.

the last compartment has to be equipped with:

. corrosion resistant submerisible pump

. waterlevel meter

..water Qupply line.

a compact service building of +/~ 3 x 4 m to house:

. control panel

. doging equipment

. storage tanks of chemicals.

Working of ﬁhe neutralization tank,

The chemical waste water 1s discharged into the first com~—

partment when when a primary neutralization is done by

-
L

95 %
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means of the present buffer solution,

Then the water flows along passing the pHmmetér into the
second compartment for a final neutralization by means of

chemical dosing.

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

pumps the waste water into the sanitrary sewage network.

When the waste water is not completely neutralized, the
water 1Is 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.

Misasing important data

For the adequate dimensioning of neutralizacion units, we
have to know the Mllowing data regarding the chemical waste

water form each discharging point:

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

3., the chemical composition of the discharged waste water.

~p00oQ0—
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RESEARCH CENTRE

A,

¥,

8

-

1.

We have only the information about 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 extension possibility 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 facility.

¥Fhich is the hot water peak consumption per hour and per

.hot water consuming facility?

Which is the peak consumption per unit of time per labo-
ratory facility regarding the cold wgtef distribution?

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

tary sewerage manhole, located along the road B, on

which we plan to connect our sanitary network.

A. We need all connection capacities of the different
utilities to be connected with regard to the MSF
test plant and R.0. test plant.

B. On the left side of drawing no, SAJ-RIQ0! prepared by
JICA we notice that an open discharge channel con-~

taining cooling water and waste effluent occurs,

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

nected to the sanitary sewerage system?

If this is the case, we need the peak discharge of

97
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3.

cooling water, waste water, possible chemical waste

per unit of time,

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

D. Which 1s the installed capacity and all necessary
characteristics for the design of the electricity
supply to be laid {n the cable trenches from the
electrical substation room towards the MSF test plant

and to the R.0. test plant.

Pegarding the chemical waste water we peed the following
data: Discharge flow/hour per connection point, PH of the

dischafged waste water, chemical composition of the dis-

charged waste water.:
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APPENDIX - 2

~ Design and Construction Schedule (12.03.1985)
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1985 - 1986
DESCRIPTION : , : : . ;
MARCH | APRIL | May | JUNE | JuLY | AUG. | SEPT | OCT | Nov. | DEC. | JAN | FEB |MARCH | APRIL | MAY | June | JuLy
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APPENDIX-3

_The time Sé'ﬂedu‘e anpk man- n\cin"tlis
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The iime schedule and man-months of workers required to install the

equipment.
1. Man-days of workers

Foremen

Hechanical

Electrical
Fitters for equipment
Piping workers

for steet pipe

for PVC pipe

for support
Velders

for arc welding

for TIG welding

for PVC welding
Milieurighter -
Thermal insulaters
Painters
Instrument.Electric workers
Unpacking.tarr&ing
Check of equipment.Parts
Installation.Adjustment

Simpie vorkers

N

104

RO

39
‘3

3

N

-2

10

()
60

3%

"MSF LAB

36
26
I8

33

80

1 2
68

®5
24
162
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2. The time sch'e,zzlu\e,. - | "

RO Test plant

‘ Men +hs
WoriA

Prgfmrbi“on.

I .41 9\'&.\\ n.*'u ov.

Im stmmtjé\m’w; c t' V ;
L

MSF test Plant

Hanﬁﬂ%
work

Prépcuo&iaw

U R R ——

| mstallation

- E T

- Piping [nsulation

Nl

NI S ——

Nnstrament, Bladvie

Laboratory equipment

Werk ﬂon’lhs - | i [ ’ I

Unpacieing, Carring

Chedkod Q_.a'u.i {me it Pauts

\ n st&”a..‘hofll Adjustm oil

e

IS AR A
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The heavy machines required to install the equipment,

R O : MSF

fruck crane units days : units davs
75tons - SR S
15 7 1 4 | o
10 » . - _ v 1 e
Fork 1ift 1 33

S 7 T¢
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APPENDIX - 4.

1985

DESCRIPTION
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2. List of Equipment and Drawings
for RO Test Plant



List of Equipment for RO Test Plant’

1. Sea Water Pretreatment Equipment Section-100

Item Equipment Name Specification Q’ty
T-101 Seawater intake tank Vertical, cylindrical, and closed type 1 set
Material Polyethylene
Capacity 3m®
Accessories Level indicator, overflow pipe, drain valve,
ladder, manholes, anchor bolts, ete.
T-102 Filtered sea water tank Same as T-101 1 set
Capacity 15 m?
F-101AB | Filter Pressured dual media layer filter 2 sets
Material Steel inside -of filter lining with rubber sheet
Media Gravel-Sand-Anthracite
‘Accessories Manhole, nozzles, piping, sight glass, etc.
P-101 .Sea water pump Volute centrifugal pump | set
Material 5C814/8U8316
Motor Outside, 220V x 3¢ x 60 Hz x 3.7 kW,
TEFC, insulation class JIS E
Accessories Comimon bed, coupling etc.
P-102 Back \ﬂ'ashing pump Pumps type and material is same as P-101. 1 set
Motor Qutside, 220V x 3¢ x 60 Hz x 1.5 kW,
TEFC, insulation class JIS E
P-103 Back washing air blower Roots blower, three blade helical | set
Material Cast iron
Motor Qutside 220V x 3¢ x 60Hz x 1.5 kW,
TEFC, insulation class JIS E
Accessories Common bed, V belt/pulley, silent cleaner,
relief vaive etc.
P-105 Waste pump Volute centrifugal pump 1 set

Material
Motor

SCS-14/5U8-316
Qutside, 220V x 34x 60 Hz x 1.5 kW,
TEFC, insulation class JIS E

it




ftem Equipment Name Specification Q'ty
UV- 101 | UV sterilizer Ultra violet ray type 1 set
Capacity 7.5 m* fh
Material Hard glass, SUS 316
Accessories Setting bed, controller, efc.
FI- 101 Flow indicator Rotor-meter type o 3 sets
- 103 For sea water feed, back washing, back
washing air .
Material SUS 316 or plastic
Pi- 101 Pressure indicator Bourdon tube type 8 sets
- 106 Material SUS 316, plastic
Piping & valve Class JIS 10K type 1 set:
Material - Plastic pipe & fitting
Valve JIS 10K type gate, ball valve plastic made
Automatic valve JIS 10K air torque cylinder type diaphragm
Valve (PVC) '
Steam pressure regulating valve FVC)
Heated steam automatic shut down valve
{TASY) .
Cast iron line with rubber made sample valve,
ete.
Strainer, Steam trap, etc. _
Indicator board Pressure & flow indicators setting 1 set
Material Steel
Skid Shape steel made 1 set
Accessories Anchor bolt, others
Note: Instruments such as LSA-101, 102,
103 AB etc. are listed in Section 700 .
P-401 Air compressor Oilless baby compressor 1 set

Discharge pressure
Motor

Accessorics

7.kg/em? | automatic pressure control
Qutside, 220V X 3¢ x 60Hz x 4P x 3.7 kW, -
TEFC, insulation Class JIS Ef '
Bed, V belt/pulley, air receiver, safety valve,

elc.
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2. Fouling Index Automatic Indicating Recorder

Item

Equipment Name

Specification

Q'ty

FIR-101

FI meter

Sampling & measuring
part

Controlling part
Power source

Automatic sampling, measuring, indicating
and recorder for filtered seawater fouling index
Automatic operation

Digital printer, sequence controller -
110V x I¢ x 60Hz x 0.5 kW

1 set
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3, Chemical' Feeder Section-300

Item Equipment Name Specification Q'ty
T-501 Sodium hypochlorite © Square type 200 £ capacity 1 set
solution tank (NaHCIQ)
Material Plastic
Accessories Level indicator, efc.
T-502 Ferric chioride solution Same as T-501 I set
tank {FeCls)
T-503 Sulfuric acid solution Same as T-501 1 set
tank (Hz SOa)
T-504 Sodium bisulfite solution Same as T-501 i sét
tank
P-501AB | Sodium hypochlorite in- Constant flow injection diaphragm pump - 2 sets
jection pump . '
Accessorics Pump bed, punp cover, etc.
Motor 220V x 3¢ x 60Hz x 0.03 kW,
Tropical insulation treated
P-502 Ferric chloride injection Same as P-501 i set
pump
503AB Sulphuric acid Same as P-501. . 2 sets
Note: P-503B pump operation (ON-OFF) is
controlled by PHRA-301.
504ABC Sodium bisulfate Same as P-501, 3 sets

injection pump

Note: 1) P-504C pump operation is
controlled by ORPA-201 and
timer program.
2} P-504AB pumps inject 40 ppm SBS
for normal operation, P-504C inject
500.ppm SBS for shock treatment.
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Specification

Item Equipment Name Q'ty
FIR—I 01 Piping & valve Pump suction vélve {non-return with 1 set
strainer)
Pump delivery valve (non-return with
siphon profecior)
Braid hose, hose band, etc.
Mixing bar For chemical tank 4 sets
Material PVC
Skid Shape steel made 1 set
Accessories Anchor bolts, others

Note: 5 tanks (one is §/P tank) and
8 pumps shail be installed and
mounted on the same skid,

115




4. Spiral wound type Reverse Osmosis Equipment Section-200

Equipment Name

Item Specification Q'ty
T-201 Feed tank Vertical, cylindrical, closed type 1 set .
Material Polyethylehe
Capacity 1.5m°
Accessorics Level indicator, nozzles, overflow pipe,
drain valve, manhole, bolt-tap, anchor bolt,
ete. ' -
T-202 Permeate tank Vertical, cylindrical, closed type and 1 set
polyethylene make.
Capacily 1.0 m?
Accessories Level indicator, nozzles, overflow pipe,
_di’ain valve, anchor bolt, ctc.
P-201 Feed water supply pump Centrifugal pump 1 set
Material 5CS-14
Motor Outside, 220V x 3¢ x 60Hz x 1.5kW,
TEFC, insulation class E
Accessories Common bed, coupling, eic.
P202 Booster pump Centrifugal punip I set
Material SCS-14 |
Motor 220V x 3¢ x 60Hz x 3.7 kW
Accessories Common bed, coupling, etc.
P-203 High pressure pump Variable flow 20 - 100%, triplex plunger 1 set
pump
Material SCS-14{SUS-316
Plunger: Ceramié coating -
Motor 220V x 3¢ x 60Hz x 300 — 1,375 rpm
x 15 kW, VS motor, TEFC, insulation
class E
Accessories Common bed, driving system, relief valve,
accumulator, etc.
HE-201 Feed preheater Plate type heat exchanger 1 set

Capacity
Design pressure
Material

45,000 Kcal/h
S kgfem?
Heating surface; titanium or equivalent equatl
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Equipment Name

Item Specification Q'ty
HE-202 Feed heatér Plate type I set
Capacity Steam supply : max. 90 kgfhr
. saturated steam of 8 kgfem?
/s
Supply water temperature is to be automatic-
controlled up to max, 50°C
Material Titanium or equivalent equal
Design pressure 5 kgfom?
Uv-201 UV sterilizer Ultra violct ray type | set
Capacity 3.5 m®/hr
Material Hard glass, SUS 316
Design pressuie 5 kgfem?
Accessorics Setting bed, controller, etc.
F-201 AR -| Safety filter " “Cartridge filter type 2 sets
Capacity 3.5 m*/h x 20 micron
Material Filter element: polypropyicne
Housing: Polycarbonate
Design pressure 5 kgfem?
R0O-201 RO membrane module 1 set
ABC RO membrane Spiral wound type
element 87¢ x 6 elements
RO vessel FRP made 2 elements x 3 vessels
Max. applied pressure x temperature
_ 70 kgfem? x 50°C
Accessories RO element/Vessel parts
FI- 201 Flow indicator for Rotor meter type panel mounted 2 sets
- 202 | permeale, brine
Material Taper tube-hard glass
Other: SUS 316 or plastic
PI- 201 Pressure indicator Bourdon tube type panel mounted D model 6 seis
- 2006 Material SUS 316/plastic case

Note: PI-204, 205 are vibro-isolating type
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Equipment Name

Specification

Item Q'ty
TI- 201 | Thermometer Local mounted scale 0 - 100°C with 4 sets
- 204 protecting tube, SUS 316 made
PSA-201 Pressure switch Bellows or bourdon tube type 1 set
Material SUS 316
Setting pressure 0 — 3 kgfoem?® I set
Indicator board ' Steel plate is stainless steel. 1 set
Mount pressure, flow indicators, pressure .
switch and name plate, etc,
Piping & valve High pressure side; | get
Staintess steel pipe SUS-316 TP, high.
pressure rubber hose, victaulic coupli'ng,
flange and fitting, valve
Valve: 600 ibs. type stainless steel made
Low pressure side;
Plastic pipe, rabber, plastic hose, JIS 10K
flange and fitting, _
Valve: JIS 10K plastic made ball, globe,
gate valve, etc.
Sampling valve: Stainless steel, plastic made
Automatic control valve, Diaphragm valve,
tirain trap, etc. .
Skid Shape steel made I set
Accessories Anchor bolt, others
Note: Instrument such as TC-201, TR-201,
ORPA-201, CR-201, LSA-201, TA-
201, etc. are listed in SECT-700.
Special paris Setting parts for other foreign spiral wound 1 set

RO module

Note: Other module (RO element) is
U.S.A. UOP Fluid System modei
TFC-1501 PA
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5. Hollow fiber type Reverse 0511101;13 Equipment Section-300

Item Equipment Name Specification Q'ty
T-301 Feed tank Vertical, cylindrical closed type 1 set
Material- Polyethylene
Capacity 1.5m?
Accessories Level indicator, nozzles, overflow pipe,
drain valve, manhole, ladder, ball-tap,
anchor bolt, etc.
T1-302 Permeate tank Same as T-202 t set
Note: Without ball-tap
P-301 Feed water supply pump Centrifugal pump 1 set
Material SCS-14
Motor Outside 220V x 3¢ x 60Hz x 1.5 kW,
TEFC, insulation class E
Accessories Common bed, coupling, etc.
P-302 Booster pump Centrifugal pump 1 set
Material SCS-14
Motor 220V x 3¢ x 60Hz x 3.7 kW
Accessories Common bed, coupling, elc.
P-303 High pressure pump Variable flow 20 — 100%, triplex plunger 1 set
pump
Material SCS-14/8U8-316
Plunger: Ceramic coating
Motor 220V x 3¢ x 60Hz x 300 — 1,375 rpm
x 15 kW, VS motor, TEFC, insulation
class E
Accessories Common bed, driving system, relief valve,
accumuiator, etc.
HE-301 Feed preheater Same with HE-201 1 set
HE-302 Feed heater Same with HE-202 | set
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Item Equipment Name Specifiéaﬁon Q'ty
Uv-301 UV Sterilizer Ultra violet ray type 1 set
Capacity 3.5 m?/hr
Material Hard glass and staintess steel
Design pressure S kgfem?
Accessories Setting bed, controller, etc.
F-301AB | Safety Filter Cartri_dge filter type 2 sets
Capacity 3.5 m? /h x 10 micron meter
Material Filter element: Polypropylene
Housing: Polycarbonate
Design pressure 5 kgfem?
RO-301 AB] RO membrane module RO membrane module: Hollow fiber type 1 set
2 elements (8”¢) x 1 module '
1 element(8”¢) x 1 module
Max. applied pressure x temperature
65 kgfem? x 50°C
FI- 301 Flow indicator Rotor meter type panel mounted 2 sets
- 302 For permeate, brine
Material Taper tube: Hard glass
Other: Stainless steel or plastic
PI- 30t Pressure indicator Bourdon tube type panel mounted model D 6 sets
- 306 Matenial Staintess steel/plastic case
Note: PI-304 — 305 are vibro-isolating type
TI- 301 Therimometer Local mounted scale 0 — 100°C with 4 sets
- 304 protecting tube SUS-316 made
PSA-301 Pressure switch Bellows or bourdon tube type 2 sets
Material Stainless steel
Setting pressure 0 — 3 kgfem?
Indicator board Steel plate or stainless steel. I set

Mounted pressure, flow indicators, pressure
switch and name plate, etc.
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tem

Equipment Name

Specification

Q'ty

PSA-301
(Cont’d.)

P.iping-& Valve

Skid
Size
Accessories

Special parts

High pressure side;

SUS-316 TP, high pressure rubber hose,

victaulic coupling, flange and fitting

Valve: 600 Ibs. type stainless steel made

Low pressure side; ' '

Plastic pipe, rubber and plastic hose, JIS 10K

flange and fitting

Valve: JIS 10K type plastic made ball, glove,
gate valve, etc.

Automatic control valve (CV), diaphragm

valve, drain trap, etc.

Shape steel made

Approx. 3,000 Lx 2,000 W mm

Anchor bolt, others

Note: Instruments such as TC-301, TR-301,

"PHRA-301, CR-301, LSA-301, TA-301

are listed in SECT. 700.

Setting parts for other foreign hollow fiber

type RO module.

Note: Other module is U.S.A. DuPont
Permasep B-10 model 6840-060 x
1 module.

t set

1 set

1 set
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6. Cleaning Equipment for RO Membrane Module Section-600

[tem Equipment Name ‘Specification Q'ty
T-601 Cleaning tank Pc}rtabie cylindrical, vertical, closed type 1 set
Capacity’ 500 ¢ '

Material . Polyethylene
Accessories Level indicator, nozzles, manholes, etc. _
Piping & Valve Portable type' 1 set

Material

Plastic hose, JIS 10K type, valve plastic made
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7. FElectrical Equipment and Instrumentation Section-700

Item .

Equipment Name.

Specification

Q'ty

MCP-701

MVP-701

TR- 201
- 301

Motor control panel
Size

Solenoid valve panel

Instrument

Temperature recorder

Self-suppdrtiﬁg indoor use type '
Approx. 3,000W x 2,350H x 800D mm

* Attached apparatus

Main molded case circuit breaker,

‘distribution molded case circuit breaker,

pilot lamp, magnetic contactor,
thermal relay, VS controller, VS operator,
VS system module etc., pilot lamp (running), .

" annunciator lamp for operation switch,
(changed_ver switch, push button switch),

auxiliary relay, auxiliary timer, floatless
switch, flicker relay, off delay relay,
annunciator relay, buzzer, powef control
switch, hour meter for transformer 220/110V,
panel inner lighting, name plate, terminal
pl‘ate, innér wiring material.

Attached instrument

Feed pH recorder with alarn,

temperature recorder,

conductivity recorder,

Selfsupporting indoor use type

{attached in MCP-701 panel)

Back washing automatic valve for filter
(E-101A)

Operating control.panel

Attached apparatus

Solenoid valve, annunciator lamp, pilot lamp
for valve {open-close), changeover switch
(auto-manu), auxiliary relay, timer relay,
off delay relay, etc.

2-pen recorder {range 0 — 110°C)

1 set

{ set

1 set

1 set
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Specification

Item Equipment Name Q'ty
TC- 201 Temperature controller Temperature ind_icating—contro]]ing instrument 2 sets
- 301 using air pressure
ORPA-201| Oxidation reduction Electrode type with alarm 1 set
potential with alarm (range: —700 — 700mV)
Sensor, electrode holder, 1 each
Special cable I set
PHIA-301 | pH recorder with alarm | Glass electrode type recorder with alarm .1 set
(vange O — 14 pH)
Elcctrc_)'de, electrode holder 1 each:|
Special cable 1 set
CR- 201 Conductivity recorder 2-pen c_ondu(;tivity recorder i set
- 301 (range: 0 — 1,000 ¢Sfem)
Electrode ' 2 sets
Special cable 1 set
LSA-101 | Level switch Conductivity type level switch G sets
-201
-301
-103AB
TA- 201 Temperature switch
301 I set




8. Piping and Wiring Materials

Item Equipment Name Specification Q'ty
Scope of Supply for piping and wiring materials
inside of battery limit shown in flow sheet and
plot plan of this test plant.
Piping material Sea water intake pipé 1 set
' Waste; steam and concentrate discharge pipe,
sea water, filtered water, product concentrate,
ete.
Pipes between each equipment and tank.
Chémical injection pipe
Material 10 - 80 mm¢ plastic pipe (pvc) and fitting
JI18 10K class plastié flange.
15 - 25 mm¢ SGP & SUS-316 pipe & fitting,
JIS 10X class .
8 mme plastic braid hose, viny} hose, hose
hand, pipe fitting, etc.
Valve JIS 10K class, BC or FC, PVC 1 set
' Globe, ball, check valves, Sampling valve, etc.
Other Drain trap, strainer, etc, 1 set
Wiring material Wiring material between control panel and 1 set
Preumatic pipe air set electrical equipment and instruments.
Power cable _ CV cable type '
Control cable CVV cable type
instrument cable " CVYVY cable type and special type
Wiring pipe Steel pipe for wiring
Flexible wiring pipe Flexible wiring pipe covered with vinyl

Supporting material, efc.
Hard vinyl pipe & fitting
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9. Apparatus and tool for Operation and Maintenance

Ttem Equipment Name Specification Qlty

Apparatus Portable _nieasuriﬁg ihstrtaments and 'mess 1 set
cylinder, sampling bottle, etc, for daily ' '
operation and maintenance,

Portable fouling index Pressure water vessel, 1 set

meter FI filter,'baby compressor, stc.
Portable pH inetelj | set
Portable conductivity meter Iset
Portable dissolved oxygen meter 1 set
Portéble residual chlorine meter 1 set
“Thermometer 0 — 100°C 2 sets
Mcss~cyiinder, bottle, filter paper, etc. 1 set

Tools Tools for daily operation and maintenance 1 set

Ordinary tool Spanner, pench, hammer, driver, mefal saw
etc. and tool box. -
Waste cloth, fitting material for piping, glue,
seal gasket, maintenance paint, etc.
Buckets
Special tool Special tool for overhaul and fabrication of

pump and RO module.

Spare parts and reagent For one year .operation i set
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10. Chemical for Operation and Maintenance

Item Equipment Name Specification - Q'ty
Chemicals for one year
operation and maintenance ! set

S Note: Noti include chemicals (Sulfuric acid,
. sodium hypochlorite)

Fertic chloride 34% cone. FeCly drum can 300 kg
Sodium bisulfite 95% more conc. 8.B.S. vinyl bag 2,400 kg
“Sodium hexamétaphosphate - 98% more conc. S.H.MP. vinyl bag 200 kg
Citric acid 98% citric acid vinyl bag ' 120 kg
Ammonia 25% ammonia 202 plastic bottle 60 2
Formaline 34% Fovymaldehyde 20 € plastic bottle 100 kg
Membrane treatment 1 set

agent
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