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His Majesty
King Fahd Bin Abdul Aziz Al Saud



His Royal Highness
Prince Abdullah Bin Abdul Aziz Al Saud

Crown Prince, Deputy Premier and Head of the National Guard



His Royal Highness 
Prince Sultan Bin Abdul Aziz Al Saud 
Second Deputy Premier Minister of Defence and Aviation, and

General Controller



On our youth rests a big responsibility — they are the 
pillars of the present, and the imaginative minds of the 
future.

Fahd Bin Abdul Aziz





Members of the Board of Saline 
Water Conversion Corporation

Al.CoUUun



History of the Saline Water Conversion Corporation

Water resources in the Kingdom of Saudi Arabia are largely limited to underground water, 
which is used both for drinking and agriculture. There is no surface water except for a few oases, 
and no streams except in the extreme Southwestern part of the country.

The idea of desalinating seawater as a-supplementary source o f potable water, in order to 
save underground water for agricultural use, was conceived as a means of supporting the 
immense and rapid physical development, the cultural and economic progress and the 
population increase forecast for the Kingdom. It has proven to  be the best solution to the 
problem of providing sufficient potable water.

Saudi Arabia now leads all other countries of the world in desalination capacity.

As early as 1928, His Majesty the late King Abdul Aziz, may God bless his soul, ordered the 
installation of conventional boiler/ condenser units for distilling seawater to provide potable 
water to Jeddah. This Royal grant was the first action ever taken in the Kingdom to use 
distillation as a practical method on a significant scale.

With the ever increasing demand for water, the need was soon recognized for organized 
planning and development effort on the conversion of seawater into potable water. In 1385 H 
(1965), an office was established in the Ministry o f Agriculture and Water to carry out the 
necessary feasibility studies and preliminary steps for installing desalination and power 
generation stations on the coasts of the Red Sea and the Arabian Gulf. In 1392 H (1972) this 
office was designated the Ministerial Office for Water Desalination and continued its planning 
and plant installation activities as well as supervision of the plants already in production in 
Jeddah, Al-Wajh and Duba.
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In 1394 H (1974) a Royal Decree established the Saline Water Conversion Cor
independent Public Corporation. The newly born Corporation continued th
predecessor in supplying water to the cities of the Kingdom. It established s
(water only) and dual-purpose (water and electricity) plants along both coasts

Initially, the operation and maintenance of these plants along with the selec
of the necessary trained personnel, were entrusted, under contract, to specialize
These plants included Jeddah Phase I. Cuba, Al-Wajh, Umm Lujj, Al-Khafji an

Beginning with the inauguration of the Jeddah Phase II plant, in 1398
Corporation itself assumed the responsibility for all functions, including sp
personnel, of Operations and Maintenance. Non-Saudi experts were hired direc
needed to assist in these functions under the supervision of speciallized Saudi ma
technical personnel.

By 1403 H (1983), SWCC was able to extend this principle to the o
maintenance of all its plants. This become possible because from its earliest b



C o n v e r s i o n  o f  S e a w a t e r

T h e r e  a r e  v a r i o u s  m e t h o d s  b y  w h i c h  s a l i n e  w a t e r  m a y  b e  c o n v e r t e d  i n t o  " f r e s h "  p o t a b l e 
w a t e r  o f  l o w  s a l t  c o n t e n t .

F a c t o r s  w h i c h  d e t e m i n e  t h e  s e l e c t i o n  o f  t h e  m o s t  a p p r o p r i a t e  m e t h o d  o f  d e s a l i n a t i o n 
i n c l u d e :
( 1 )  T h e  c o m p o s i t i o n  o f  t h e  s e a w a t e r .

O n  t h e  a v e r a g e ,  s e a w a t e r  c o n t a i n s  a b o u t  3 5 . 0 0 0  p a r t s  p e r  m i l l i o n  ( p p m )  o f  t o t a l  d i s s o l v e d 
s o l i d s  ( T D S ) .  H o w e v e r ,  t h e  T D S  o f  t h e  w a t e r  i n  t h e  A r a b i a n  G u l f  a v e r a g e s  5 6 , 0 0 0  a t  a l - 
K h o b a r ,  a n d  v a r i e s  f r o m  3 8 . 0 0 0  t o  4 3 , 0 0 0  i n  t h e  R e d  S e a  a t  J e d d a h .

( 2 )  T h e  t e m p e r a t u r e  o f  t h e  s e a w a t e r  f e e d ,  a n d  o t h e r  n a t u r a l  f a c t o r s .
I n  t h e  d e s i g n  o f  d e s a l i n a t i o n  p l a n t s ,  t e m p e r a t u r e  m u s t  b e  c o n s i d e r e d  i n  o r d e r  t o  i n s u r e 

t h a t  t h e  p l a n t  w i l l  y i e l d  i t s  d e s i g n  c a p a c i t y  a t  t h e  c h o s e n  d e s i g n  t e m p e r a t u r e .  I f  t h e 
t e m p e r a t u r e  o f  t h e  f e e d  i n c r e a s e s  o r  d e c r e a s e s ,  p r o d u c t i v i t y  i s  a f f e c t e d .

O t h e r  f a c t o r s  w h i c h  a f f e c t  p r o d u c t i o n  a n d  w h i c h  m u s t  b e  t a k e n  i n t o  c o n s i d e r a t i o n  i n 
p l a n t  d e s i g n  a r e  t i d a l  a c t i o n ,  s e a w a t e r  d e p t h  i n  t h e  a r e a  o f  t h e  p l a n t  i n t a k e  a n d  p o l l u t i o n . 

( 3 )  P r o d u c t i o n  c o s t s  o f  w a t e r  a n d  e l e c t r i c i t y .
T h e  p r o c e s s  m u s t  b e  s e l e c t e d  t o  y i e l d  t h e  o p t i m u m  c a p i t a l  c o s t s  a n d  o p e r a t i n g  c o s t s , 

b a s e d  o n  t h e  l a t e s t  a d v a n c e s  i n  d e s a l i n a t i o n  t e c h n o l o g y .



A Simplified Description of an MSF Plant.

Incoming seawater is screened to remove suspended material which would otherwise 
damage the pumps used in the process. The feed is also treated with sodium hypochlorite in 
order to control biological growth, and then stored in holding tanks for use as required.

The process is managed through the use of sophisticated instrumentation for such 
purposes as controlling flows through various pumps and taking measurements o f pressures, 
temperatures and other parameters throughout the entire system, from the intake through the 
distillation process and chemical dosing and storage of the product water.

Concentrated Brine Discharge

Desalination Unit

a



Before the seawater enters the distillation process itself, it is treated with chemicals such as 
polyphosphate to prevent theformation of scaling residues inside the condenser tubes. It is also 
deaerated to remove dissolved gases. The seawater feed is then heated to optimum distillation 
conditions, using steam-heated heat exchangers.

The MSF process requires many pumps for various purposes such as circulation of brine in 
the process, discharge of rejected concentrated brine, and moving the product water to the 
chemical treatment area.

In addition to the sophisticated instrumentation for process control, there are also control; 
for fire warning and other safety purposes.

The product water is treated with such chemicals as chlorine, carbon dioxide and lime it 
order to make it conform to International specifications for potability. It is then stored in tanks to 
await distribution as needed.

0



Electric Power Generation Plants
A Simplified Description of a Power Generation Plant

A power generation plant consists, basically, of boilers to produce steam which in turn is 
used to run steam turbines for generating the power.

Part of the power generated in SWCC plants is used for internal needs such as in the 
residential compounds, or pumping stations, or in the process itself. The rest is exported from 
the plant to an electrical network.

The power generation plant includes various auxiliary facilities such as transformers, fuel 
storage, f i re-f ighti ng systems and standby electric batteries to provide for the electrical needs of 
the process in case of power outage in the network.

Computer systems are used for all measurement and process control purposes.



The Activities ot SWCC

The scope of activities of SWCC is proportional to the major responsibilities assigned to it. 
Its tasks may be summed up as follows:

0 The preparation of studies related to the installation of deasalination and power 
generation plants.

0 Contract administration and supervision of the construction of facilities.
0 Operation and maintenance of facilities.
0 Hiring, qualification and continued training o f technical and administrative Saudi 

personnel and supervision of foreign personnel.
0 Carrying out applied technical research related to desalination and power generation.
0 The use of computers.

AL-JUBAIL Desalination Plant
In addition to the construction and operation of desalination plants, the Corporation provides the following:

0 Supply of product water by pipeline to coastal and Inland cities and villages.0 Supply of excess electric power generated in dual purpose plants to the national electrical power grid.
0 Housing and social services for its employees.

[« ]



STUDIES :

The Corporation carries out studies of various kinds such as:

0 Optimum size, type and location of single or dual-purpose plants in the light of projected 
needs for potable water and electricity in various regions of the Kingdom and the 
availability of potable water from other sources.

0 Technical and economic aspects of the use of treatment chemicals and additives which 
can affect production rates.

0 Materials o f construction most appropriate for its plants, based on process and site 
specific factors.



S u p e r v i s i o n  o f  P l a n t  C o n s t r u c t i o n 
P l a n t s ,  P i p e l i n e s  a n d  C o m p o u n d s

0  T h e  C o r p o r a t i o n  c a r r i e s  o u t s t u d i e s  o n  f i n a l  d e s i g n  o f  i t s  p l a n t s ,  t a k i n g  i n t o  c o n s i d e r a t i o n 
b o t h  t e c h n i c a l  a n d  e c o n o m i c  f a c t o r s .

0  I t  t h e n  f o l l o w s  u p  w i t h  s u p e r v i s i o n  o f  t h e  c o n s t r u c t i o n  p h a s e s  o f  i t s  d e s a l i n a t i o n  a n d 
p o w e r  p l a n t s ,  p i p e l i n e s ,  a n d  a s s c i a t e d  f a c i l i t i e s .

A  g e n e r a l  V i e w  o f  i h e  A L - K H O B A R  P l a n t



Operations and Maintenance Activities

The Corporation has followed a policy designed to achieve both ef
operations and maintenance, as follows:

0 Revision of plant organization charts and job descriptions for op
capabilities.

0 Organization of the financial and administrative functions of ope
at individual plants into two branches, or regions, the Western Bra
at the Jeddah plant for all Red Sea facilities, and the Eastern Bran
AI-Khobar, for plants along the Arabian Gulf. These two Branc
Management at Central Headquarters in Riyadh.



P e r s o n n e l :

S i n c e  S W C C  p l a n t s  c o n t i n u e  t o  i n c r e a s e  i n  s i z e  a n d  c o m p l e x i t y ,  t h e y  r e q u i r e  h i g h l y 
q u a l i f i e d ,  t r a i n e d  p e r s o n n e l  f o r  t h e i r  o p e r a t i o n  a n d  m a i n t e n a n c e .  W i t h  t h e  g o a l  o f  h a v i n g  i t s 
f a c i l i t i e s  s t a f f e d  b y  f u l l y  q u a l i f i e d  S a u d i  n a t i o n a l s ,  S W C C  h a s  t r a i n e d  2 8 6  e m p l o y e e s  i n  t h e 
v a r i o u s  d i s c i p l i n e s  n e e d e d ,  a t  v a r i o u s  p l a n t s  o n  t h e  E a s t e r n  a n d  W e s t e r n  c o a s t .

T h e  C o r p o r a t i o n  h a s  a l s o  d e s i g n a t e d  1 2 8  y o u n g  S a u d i s  h a v i n g  t h e  n e c e s s a r y  b a s i c 
q u a l i f i c a t i o n s  f o r  f u r t h e r  s t u d y  a n d  t r a i n i n g  i n  v a r i o u s  f o r e i g n  c o u n t r i e s ,  i n  o r d e r  t h a t  t h e y  m i g h t 
b e c o m e  t h o r o u g h l y  s k i l l e d  i n  t h e  m o s t  m o d e r n  t e c h n i q u e s  r e q u i r e d  f o r  t h e  a d m i n i s t r a t i v e  a s 
w e l l  a s  t e c h n i c a l  a s p e c t s  o f  o p e r a t i o n  a n d  m a i n t e n a n c e  o f  t h e  m a n y  f a c i l i t i e s .



Trainees According to Place of Training
Number of Employees Trained 

To 1984
Trainees

Number %

1981

Place of Training

Trainees According to their 
Specializations

1981 To 1984

Specialization
Trainees

Number %

Administrative affairs 118 23

Boilers & Turbines 86 13.7

Desalination 81 15.8

Electricity 70 13.6

Maintenance & Operation 
of Water Pipelines 53 10.3

Mechanics 42 8.2

Pumps 35 6.8

Corrosion & Metal Testing 12 2.3

Equipment 9 1.7

Computer 4 0.8

Security & Safety 4 0.8

TOTAL 514 100.-

0



Research :

Recognizing the importance of applied research in the light o
technologies of both saline water conversion and power generation, 
charged the Research Department with the following responsibilities

0 To assist other SWCC Departments in carrying out their duties o
basis.

0 To make recommendations on methods of solving current or i
such as corrosion and scaling of surfaces in desalination eq
designing future plants so as to minimize such problems.



The use of Computers by SWCC

Recognizing the importance of computers in this modern age. SWC
Saudi Government organizations to begin using them. An early use w
updating estimates of water needs in the Kingdom for the next twenty 

The Corporation now operates many computers for two general cat
in operations process control and in general data processing for a
increasing efficiency and decreasing manpower needs and costs.

Uses of the computers to date have included the foilwing:

0 In 1397 (1977) a computer program was developed for es



0 Relevant data on SWCC’s suppliers (contractors, subcontractor
like O on previous projects, and those under consideration for 

In view of the scope of SWCC’s operations and responsibilities, the u
considered indispensable both for daily operational needs at any plant 
between plants.

The use of computers is 
expected to increase steadily 
based on their effectiveness in 
process control and as tools for 
general management of the 



Western Region:

Plants in Operation
Daily Production

Name (Location)
Start Up date

Hegira

Installed Capacity
Water

Million U.S.G
Power 
M.W.

Al-Wajh 
Duba 
Jeddah 
Ummlujj 
Jeddah 
Jeddah 
Jeddah 
Duba 
Al-Wajh 
Farasan Island
Medlna/Yanbu 
Jeddah 
Rabigh 
Al-BIrk

Phase 1

Phase ? 
Phase 3 
Phase? 
Phase ?

1389 
1389
1390 
1395
1398
1398 
1399
1399 
1399
1399 
1400
1401 
1401
1401 
1403

0.060
0.060
5.000
0.150
3.?00 

11.400 
?3.?00
0.150

O.?33 
?8.500 
58.100
0.340

50.00

84.00 
?40.00

?.3O

?50.00
600.00

Eastern Region:
Al-Khatjl 
Al-Khobar 
Al-Khalji

Al-Jubail 
Al-Khobar

"Rush" 
Phase 1 
Phase? 
Phase?

1393
1394
1399
1401
1403
1403

7.500
0.330

36.300
1295.00
600 00



P l a n t s  u n d e r  C o n s t r u c t i o n :

T h e s e  a r e  s i x  p l a n t s  c o n s t r u c t i o n .  F i v e  o f  t h e s e  a r e  i n  t h e  W e s t e r n  R e g i o n :

T h e  A s s i r  a n d  M a k k a h - T a i f  p l a n t  a r e  d u a l  p u r p o s e  M S F  p l a n t s ,  w h i l e  t h e 
r e s t  a r e  s m a l l ,  s i n g l e  p u r p o s e  r e v e r s e  o s m o s i s  p l a n t s .

T h e  A l - K h a f j i  p r o j e c t ,  i n  t h e  E a s t e r n  R e g i o n ,  w i l l  b e  a  s i n g l e  p u r p o s e 
p l a n t  w i t h  r a t e d  c a p a c i t y  o f  6 . 1  m i l l i o n  G P D .

T h e  t o t a l  p r o d u c t i v i t y  o f  t h e s e  p l a n t s  w i l l  b e  8 1 . 4  m i l l i o n  G P D  a n d  4 4 8  M W .

E L E C T R I C I T Y W A T E R

N a m e  ( L o c a t i o n )
I n s t a l l e d  C a p a c i t y

W a t e r
M . G . D .  U . S

P o w e r 
M W

M a k k a h - T a i f 4 8 3 2 0

A s s i r 2 4 1 2 8

U m m l u j )  H 1 —

D u b a  H I 1 —

H a q l  n 1 . 7 4 —

A l - K h a f p  I I 6  1 0 —



Projects under study:

0 Medina-Yanbu, phase 2. Tentatively rated at 20 million GPD and 50 MW.

0 Tabuk. Estimated capacity 30 million GPD. Electrical generation capacity to be 
determined.

0 Kunfuda. Estimated capacity 1 million GPD, single purpose.

0 Al-Khobar phase 3. Estimated capacity 60 million GPD and 600 MW.

0 Jeddah Phase 5. Tentative capacity 50 million GPD, electric power to be determined.

0 Al-Wajh Phase 3. Tentatively 1 million GPD, single purpose.

0 Thul, Al-Kadima, Mastura and Farasan Island Phase 2: Tentatively 500,000 GPD single 
purpose plants.

0



It is estimated that by the end of the third five-year plan (1401 to 1405H, 1981-1985) the 
systems for delivery of desalinated water in the Kingdom will have reached most of the major 
cities, wheter located on the coasts or in the interior, including the following cities:

Makkah, AI-Medina, Riyadh, Jeddah, Taif, Al-Khobar, Al-Jubail, Dhahran, Dammam, 
Sedeer, Al-Washem, Al-Mahmal, Al-Qasim, Abha, Khamis Mushayt, Ahad Rofaida, Yanbu, 
Duba, Al-Khafji, Umm-Lujj, Al-Birk, Haql, Al-Wajh and others.

SWCC Pipelines 
3 million meters of pipelines

The total legth of SWCC’s water pipelines for supplying potable water to citiesand villages 
spread out along the Red Sea and Arabian Gulf Coasts, as well as in the interior of the Kingdom, 
is about 3 million meters.



Pipelines

Water pipelines extend along both coasts and to many inland cities of the
total length is about 3 million meters, as follows:

0 Two pipelines from Yanbu
0 a 175 km line which feeds Medina
0 a 50 km line which feeds the city of Yanbu.

Delivery of water through these two lines started in 1401H (toward 
0 Twin 60" diameter 465 km pipelines, (930 km total) capable of delivering

830,000 cubic meters (m3) of water per day from Al-Jubail to Riyadh.
0 The lines which feed the Eastern Region cities of Al-Khobar, Dammam, 

Katif, Sihat, Safwat and Rahima. The total length of these lines is 24
diameter ranges from 42 to 16 inches.

0 Pipelines varying from 60” down to 6” diameter, total length approx. 46
city of Jeddah from the Jeddah plant.

0 Lines feeding the cities of Makkah and Taif. These lines vary in diameter
42 inches. Total length is about 246 km.

0 Pipelines feeding Abha, Khamis Mushayt and neighboring villages, d
from 42" to 20", total length 215 km.



Distribution of Water from Al-Jubail Phase I

Length of pipes (meters) 63,877
Pipe diameter (inches) 66
Capacity o f line (m3/day) 528,000

To the Royal Commission 
(Industrial City)

To King Abdul Aziz To the City of
Naval Base Jubail

5007 12,300
14 18

11,424 25,944

AL-KHOBAR Phase II

Pipelines extend 84 km from Al-Aziziyah to Rahima. 
Concrete pipes, diameter 44 to 20 inches, supplying 
the following cities:

0 Qatif o
0 Safwa o
0 Sihat o
0 Rahima

Al-Khobar 
Dhahran Airport 
Dammam

Al-Khafji

Length of pipes (meters) 
Pipe diameter (inches) 
Capacity of line (m3/day)

Water Pipes from Jeddah Desalination Plant

Jeddah Line No. 1 Jeddah Line No. 2 Jeddah Line No. 3

Length of pipes (meters) 8,961 9,508 9,349

Diameter of pipe (inches) 32 40 32

Capacity (m3/day) 60,595 84,500 90,250

Jeddah: Line No. 4A Line No. 4B

0

Length of pipes (meters) 9,081
Diameter of Pipe (inches) 40
Capacity (m3/day) 121,000

9,081

40 
121,000

[53]



Water Transfer 
to 

Medina and Yanbu

Water Pipelines from 
Desalination Plants 

on the Red Sea Coast

— Pipelines extend from, the Yanbu plant to Yanbu City (about 50 km) and to Medina (about 
175 km).

— Cities supplied by water are:

Medina
Yanbu 
Messayjid

Haql Al-Wajh

Length of lines (meters) 3,300 900
Diameter of pipe (inches) 12 6
Capacity (m3/day) 2,880 1,800

Duba Rabigh

Length of lines (meters) 850 4,100
Diameter o f pipe (inches) 6 8
Capacity (m3/day) 1,680 3,024

Al-Birk

Length of lines (meters) 888
Diameter of pipe (inches) 8
Capacity (m3/day) 2,544



Delivery of Water to Asir

0 Water pipelines extend 102 km from Al-Shuqaiq on the Red Sea 
pipelines, of diameter varying from 42 to 36 inches. There is a do
that extends for 78 km from Abha to Ahad Rafida, with diameter
supplied therefrom by water are Abha. Khamis Mushayt, and A

0 Delivery of water to Makkah and Taif:

Pipelines extend from Shuaiba on the Red Sea to Taif. total leng
lines to Makkah (96 km) are dual 56" diameter steel pipes.



Housing Compounds:

Housing compounds, complete with all utilities and services and sized in accordance with 
the number of personnel at the site, are built at each SWCC location. The following are the 
utilities generally provided:

0 A small hospital with capability in the most important medical specialties.
0 Schools for boys and girls.
0 Sports club
0 Shopping center
0 Post Office
0 Police Station
0 Fire Station
0 Parks

More than 5000 housing units for SWCC employees have been built at various locations, as 
follows:

Al-Jubail 2463 units
Al-Khobar 463 units
Al-Khafji 38 units
Riyadh 111 units
Haql 3 40 units
Ummlujj 33 units

Assir 54Q units
Makkah/Taif 437 units
Medina/Yanbu 282 units
Jeddah 636 units
Duba 40 units



Areas of Cooperation and Coordination between SWCC and other S
Ministries and Agencies.

SWCC coordinates with several other Saudi Government bodies in
projects, and providing associated facilities and services. It ensures that any w
SWCC on any of its projects does not conflict with any projects of the other 
that SWCC provides water and electricity to them in the best fashion accord

The principal governmental agencies with which SWCC cooperates ar

0 The Ministry of Agriculture and Water, regarding the blending of SW
water with naturally occuring water to produce potable water which m
Health Standards.



Conclusion

With unfailing support and direction from H.M. Kin
Aziz, and his R.H. the Crown Prince, who have stressed 
providing for the basic and vital needs of the citizens;

With the wise guidance of H.E the Minister of Agricu
implementing His Majesty’s directions, and in sett
programs for desalination;

With the force of the national will and the strength
the Saline Water Conversion Corporation has made gre
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