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PREVENTIVE MAINTENENCE, RELIABILITY/FAILURE RATERELIBILITY-

CENTERED MAINTENANCE/SUBSTATION ALIGNMENT

This thesis presents the application of reliability centered maintenance to
optimize preventive maintenance period of an electric power substation in which the

periods in total failure rate and system reliability were used as the problem objectives.

In this work, high voltage substation integrating disconnecting switch, circuit breaker,
mains bus bars, transformer was studied for the preventive maintenance of every 1, 2,

3, 5, and 10 years. Other conditions such as substation sensors, grounding, etc. were
not considered in the study. The objective functions in the HV substation were
simulated through MATLAB software package. An optimal period for performing the

preventive maintenance which corresponds to the highest reliability, lowest failure

rate and minimum cost was aimed after optimization. In this thesis considers the

failure rate and reliability of the simplified arrangement of the HV substation system

(single bus-single breaker one bay and double bus-double breaker one bay) and apply
to the 11522 kV Nongki substation located 80 km from Nakhon Ratchasima Province

which is controlled and monitored by Dispatching Center (North-East) Nakhon
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Ratchasima area 3 was used as a case study. It steps down voltage from 115 kV to 22
kV and has bus alignment “main and transfer bus system». Moreover, it has two 115
kV incomings, two power transformer, two medium voltage bus bars (22 kV) each bus
bar have seven feeder lines to distribution load. Results showed that lowest system

failure rate can easily obtained by performing preventive maintenance in the shortest

period (say 1 year for this case). However, the highest reliability was also obtained in
the shortest period of preventive maintenance. Therefore, lowest failure rate and the

highest reliability of the system were both seen to be obtained in the shorter period of

preventive maintenance. Furthermore, the study of optimal cost for performing

preventive maintenance showed the successful optimization of the maintenance

period. The percentage of increment reliability more than 95% of all case study for one
year of PM, and more than 50% for five years of PM. Similarly, improved reliability
was also obtained in a shorter preventive maintenance. It was concluded that,

performing preventive maintenance especially in a shorter period may improve both

reliability as well as failure rate of the substation.
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