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Abstract

The Saline Water Conversion Corporation (SWCC) of Saudi Arabia is currently
producing around 16 % of the total worldwide capacity of desalted water. The
majority of SWCC desalination plants employ the multistage flash (MSF) distillation
process which produce 94% of SWCC's total desalinated water. SWCC's various
MSF distillers are characterized by a wide range of operating and design conditions.
The capacity of operating distillers ranges between 11364 to 34091 m®/day. The
number of stages of these distillers varies between 16 and 34 while the operating top
brine temperature varies between 90°C and 115°C.

Design and operating parameters of SWCC Jeddah phase Il and Shoaiba phase |
MSF distillers have been collected and effectively utilized to simulate and analyze
the thermal performance of these distillers and comparing the actual operating data
with design operating data. Calculations are made to detect and estimate any
deviation in the data from the design value for each major equipment of the plant.
The thesis also reviews other design features such as corrosion asplant operating
parameters and material selection have considerable effect on the corrosion of
condenser tubes. Performance characteristics of MSF plants, which have been in
operation for more than twenty years are highlighted.

Jeddah phase Ill and Shoaiba phase | MSF plants of SWCC was the case study of

this thesis to evaluate the overall performance data which can then be used together
with the vast amount of operational experience as a guide for future planning of an
improved MSF design and operation. The deviation of production in Shoaiba phase |
was 10.81% on the high temperature operation mode while the deviation in Jeddah
phase 111 the deviation was 8.13%. For steam consumption Shoaiba was consuming
less amount than design by -18.14% while Jeddah phase Il evaporators were
consuming excessive amount of steam 12.76 % more than deign, hence Shoaiba
distillers are more economically than Jeddah phase 111 distillers.



