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1 st Generation of MSF Evaporators

60,000 USGD

Al Wajjh &

1968 Duba 0.06 MGD (Ac) LT

Legend Ac - Acid Treatment; Ad - Additive Treatment; LT - Long Tube Configuration; CT - Cross Tube Configuration
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2"d Generation of MSF Evaporators

1970 Jeddah 1 2.5 MGD X 2 (Ac)
1974 Al Khobar 1 2.5 MGD X 2 (Ac) LT
1978 Jeddah 2 2.8 MGD X 4 (Ac) * LT

* Restin peace = 2007

Legend Ac - Acid Treatment; Ad - Additive Treatment; LT - Long Tube Configuration; CT - Cross Tube Configuration
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3rd Generation of MSF Evaporators

1979 Jeddah 3 5.8 MGD X 4 (Ac)Y (Ad) CT
1990
1980 Jeddah 4 5.8 MGD X 10 (Ac) Y (Ad) LT
1990
1981 Madina & 5.8 MGD X 5 (Ac)* & Ad LT
Yanbu 1
1082 Jubail 1 6 MGD X 4 (Ad) CT
1983 Jubail 2 7.50 MGD X 40 (Ad) CT*
1983 AlKhobar 2 7.03 MGD X 10 (Ad) CT*
* Ac and Ad
Logend e pedTeamanAdaddtve -+ Double Mode Operation90.C¢ 1128 C
CT - Cross Tube Configuration ' ** Triple Mode Operation 90¢ 105¢ 115C
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4th Generation of MSF Evaporators

1988 Shoaibah 1 7.03 MGD X 10 (Ad)

1988 Shugaig 7.6 MGD X 4 (Ad) LT*

* Double Mode Operation90C¢ 1128 C

Legend: Ac - Acid Treatment; Ad - Additive Treatment; LT - Long Tube Configuration; CT - Cross Tube Configuration
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5th Generation of MSF Evaporators

1997 Shoaibah 2 12 MGD X 10 (Ad)
1998 Madina & 9.5 MGD X 4 (Ad) CT
Yanbu 2

Legend: Ac - Acid Treatment; Ad - Additive Treatment; LT - Long Tube Configuration; CT - Cross Tube Configuration
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Privatization Era

2009 Shoaibah 3 19.5 MGD X 12 (Ad)
2009 Marafig (MED) 7.5 MGD X 27 (Ad) -
2012 Raz Azzour 24.11 MGD X 11 (Ad) CT

Legend: Ac - Acid Treatment; Ad - Additive Treatment; LT - Long Tube Configuration; CT - Cross Tube Configuration
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30

MSF Unit Capacity vs. Years
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What are the merits of having mega size MSF units?

Reducing the initial capital cost
Reducing operation cost

Obviously would reduce product water tariff, which is the ultimate goal
of desalination community.
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What are the disadvantages of having mega size MSF units?

1.  Substantial product water loss by evaporator shut down

2. Water revenue loss
75,757 X3 X 3.3 SR/m3 = 749,994 SR

3. Power Revenue loss
66, 000 X 0.06 X 24 X 3 = 285,120 SR

1,035,114 SR
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What measures have to be taken

to maximize mega size evaporator availability, hence obtain
highest revenue and increase the evaporator life time to 30 years?

1.  Proper selection of material
Condenser Tubes 1 (Cu-Ni-Vs-Al-br)
Venting System
Pumps (Duplex St. St. T Vs Ni-Resis)

Deaerator DO < 20ppb

Proper fouling factors (BH, H. Rec, H. Rg))

Optimize Chlorination

Ball Cleaning System

Top brine temper atl2rwdhagdive’s ent O
Eliminate permanent acid cleaning system

Demisters
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Conclusion

It would be possible in the very near future
to design a MSF evaporator of 26.4 MGD (100,000 m?3 /d)
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Thank'You
far'Youn Attention

Dr. Nabil Nada
Desalination Manager
ACWA Power International
nnada@acwapower.com
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