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A Study on Simulation Model for RAM Analysis of SWRO Plant

Yong Soo Kim - Jungwon Park « Sukho Choi * Jun-Gyu KangJr

The Sea Water Reverse Osmosis (SWRO) plant should take into account the availability of the plant from
the design stage for long-term and continuous fresh water production. As it occurs, it is necessary to establish
a corrective maintenance plan and preventive maintenance plan to maintain availability. In the field of complex
engineering structures such as seawater desalination plants, it is difficult to estimate the reliability or availability
of the system in a mathematical way. This study develops RAM analysis framework and model, and proposes
discrete event simulation model as a application sowtware specialized for seawater desalination plant. Considering
the characteristics of the plant maintenance, in case of corrective maintenance, we propose a preventive
maintenance policy that not only repairs or replaces a single-broken part, but also simultaneously maintains all
accessible parts according to the level of overhaul. A case study was conducted to estimate the availability of
the system based on the field data of the seawater desalination plant in Korea and Saudi Arabia. The result was
close to the expected availability of the plant.
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Table 1. Input Data for Tree Structure
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Table 3. Estimated Utilization and Availability of
Gijang Plant and Main Systems

Average Average Average
Node Name .. g . g Failure per
Utilization | Availability
Year
Gijang Plant 89.91% 89.91% 14.0
DABF System 94.87% 95.06% 2.1
1

Seawater SUpply | g4 1700 | 94,339 26
System
BWRO System 94.31% 94.47% 1.0
SWRO System o o
for 2 MIGD 91.67% 91.74% 4.6
SWRO System o o
for 8 MIGD 90.88% 91.04% 3.8

Table 4. Estimated Utilization and Availability of
Ras Al Khair Plant and Main Systems

Average Average Average
Node Name N g v g Failure per
Utilization | Availability
Year

Ef‘;tAl Khair 90.96% 90.96% 172.9
Screen System 94.20% 98.28% 8.8
Zz;p:”y/atseyrstem 93.22% 98.94% 16.1
MSF
Desalination 91.09% 96.53% 51.1
System
DAF 94.19% 99.99% 19.8
DMF System 94.20% 100.00% 0.0
Filtered Water
basin & 93.59% 99.33% 44
Cartridge Filter
RO Plant 93.72% 99.47% 71.3
Permeate System | 94.16% 99.95% 1.4
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