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Stochastic FMECA Assessment for Optimal RCM of Combustion—Turbine
Generating Unit

=W -FABK -FHRE L BT
(Jae-Myung Joo * Seung-Hyuk Lee - Jun-Seck Shin - Jin-O Kim)

Abstract - PM(Preventive Maintenance) can avail the generating unit to reduce cost and gain more profit in a
competitive supply-side power market. So, it is necessary to perform reliability analysis on the power systems in which
reliability is essential. Thus, to schedule optimal PM planning based on reliability that is defined RCM(Reliability-
Centered Maintenance), FMECA(Failure Mode Effects and Criticality Analysis) assessment is very important. Therefore,
in this paper, the procedure of FMECA assessment for optimal RCM is proposed by probabilistic approach using real
historical failure data of combustion—turbine generators in Korean power systems. The stochastic FMECA is performed
based on the effects of probable failure modes of combustion-turbine generating unit.
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Fig. 1 General FMEA assessment procedure
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Table 3 Proposed score according to failure effect
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Fig. 5 Decomposition level of sub-system of combustion
turbine generation unit
7t shjAl =g

9] =317 (Aging Failure)® o&3}x &
al

P el o3 nAg AT =, 3}-?4"15‘—@94
w3 nFFE(FEEE)S l°]E1 EA7t EFHste Az
Ale] GAlE HE AMS S Hyg ‘i'l'°33}93.‘3}.

HA=9 golelE JHAl1 Data Analytic Method& ©]-&38}
o Weibull X 48 3 7 sir 249 BFE FH
sgey, 1Y 6& E4E FAINAE s IAE
vehdi i gl
R T AR
b4 TEAE MY / U 7| / 6
. \/’;,.;: ER R ,4l

R AN ST ELE

@

SNELTEE /

is W

g 6 MESAE ol 23 Webull 22| 2t 24FH

Fig. 6 Estimation for the shape and scale parameters
Weibull distribution using linear regression
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Table 5 FMECA worksheet format of each sub-system
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Table 4 Scale and shape parameters of each sub-system
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Table 5 Results of cumulative failure probability of gas

turbine equipment

Year FHIYEE Year FHLYEE
1 0.000003565 15 0.518620202
2 0.000081594 16 0.624133749
3 0.000509211 17 0.723827947
4 0.001865954 18 0.810948439
5 0.005103869 19 0.880743343
6 0.011590737 20 0.931495864
7 0.023117618 21 0.964626079
8 0.041849325 22 0.983806481
9 0.0701887 23 0.993525624
10 0.110524232 24 0.997776517
11 0.164841968 25 0.999354037
12 0.234214446 26 0.999844398
13 0.318235215 27 0.999969499
14 0.414540221 28 0.999995234
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Table 6 Expected failure probability of IOC index
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