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Reliability Analysis of
Emergency Ihesel Generators in Yonggwang Umits 3&4
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Abstract

Beliakility and awvailability of emergency diesel generators(EDGs) in Yonggwang units 38:d
was analvzed using operation and maintenance history of EDGs, Reliability was analvzed as
twro fypes, one iz walid reliakility ewaluated uvsing only walid tests the other iz conservative
eliability  including inwvalid tests, and unavailabiity alse analvzed as two tyvpes, one s
maintenance unavailability considering only maintenance outage time the other iz synthesized
unavailakility considering potential outage time due to failure during periedic surveilance test,
The conservative reliakilityr and svnthesized unawvailakility  were re-evaluated for  the
measurement of reliabiity improvement caused from root cause analwsis of load unbalance of
EDGs and cauvsed from implementation of reliakility program in the future, As a result, walid
eliability was 091 and 10 to each EDGs in Yonggwang units 384, but, conservate rellability
was 0,91 and 080, Howewer, the conservative reliakility will ke improwed at 093 and 096, if
the rellakility program of EDGs are implemented,
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Bl 2834 EDG 2 AAC 7] 2

3 A 1 95-04-01 96-02-07 4 A 1 | 96-01-01 | 96-11-17

3 2 96-03-09 97-02-09 4 2 | 96-12-09 | 97-10-20
3 3 97-02-26 98-03-31 4 B 1 | 96-01-01 | 96-12-12
3 B 1 95-04-01 96-03-05 4 2 | 96-12-29 | 97-11-08
3 2 96-03-29 97-03-03 || AAC 1 | 95-04-01 | 96-02-29
3 3 97-03-19 98-04-19 || AAC 2 | 96-03-11 | 98-04-09
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®7 9F34E7] EDG ¥ AAC HEEL

2-1
3 A 43 1 0.97674
B 41 0 1
ASB 84 1 0.98810
4 A 25 0 1
B 26 0 1
ASB 51 0 1
AAC 36 1 0.97222
2-2
/
3 A 47 5 0.89362
B 44 3 0.93182
ASB 91 8 0.91209
4 A 32 7 0.78125
B 31 5 0.83871
ASB 63 12 0.80952
AAC 43 7 0.83721
2-3 )
/
3 A 47 3 0.93617
B 44 1 0.97727
ASB 91 4 0.95604
4 A 32 1 0.96875
B 31 3 0.90323
AEB 63 4 0.93651
AAC 43 3 0.93023
2-4 + RMS/PMS
/
3 A 47 1 0.97872
B 44 0 1
ASB 91 1 0.98901
4 A 32 1 0.96875
B 31 1 0.96774
ASB 63 2 0.96825
AAC 43 1 0.97674




E3 923477 EDG U AAC 0]EE=SE

3-1
3 A 1 8 8 80 80] 0.01068 | 0.98932
3 A 2 9 3 88 24] 0.00297 | 0.99703
3 A 3 5 4 80 72] 0.00754 | 0.99246
A 22 15 248 1761 0.00700 ] 0.99300
3 B 1 5 3 40 24] 0.00295 | 0.99705
3 B 2 8 4 64 32| 0.00393 | 0.99607
3 B 3 6 4 48 32| 0.00337 | 0.99663
B 19 11 152 88| 0.00341 | 0.99659
4 A 1 2 0 16 0] 0.00000 ] 1.00000
4 A 2 7 5 40 24| 0.00317 | 0.99683
A 9 5 56 241 0.00157 ]10.99843
4 B 1 1 1 8 8] 0.00096 | 0.99904
4 B 2 5 3 40 24| 0.00318 | 0.99682
B 6 4 48 321 0.00202 ] 0.99798
AAC 1 12 7 152 112 0.01397 | 0.98603
AAC 2 15 10 136 80] 0.00439 | 0.99561
AAC 27 17 288 192] 0.00732 ] 0.99268
3-2
3 A 1 3 80 832.45 912.45] 0.12185 | 0.87815
3 A 2 1 24 347.3 371.3] 0.04591 | 0.95409
3 A 3 1 72 296.9 368.9] 0.03862 | 0.96138
A 5 176| 1476.65] 1652.65] 0.06577 | 0.93423
3 B 1 1 24 280.5 304.5] 0.03743 | 0.96257
3 B 2 1 32 275.8 307.8] 0.03783 | 0.96217
3 B 3 1 32 358.85 390.85] 0.04112 | 0.95888
B 3 88 915.15] 1003.15] 0.03892 ] 0.96108
4 A 1 0 0 0 0] 0.00000 | 1.00000
4 A 2 0 24 0 24| 0.00317 | 0.99683
A 0 24 0 24]1 0.00157 ] 0.99843
4 B 1 0 8 0 8] 0.00096 | 0.99904
4 B 2 2 24 750.8 774.8] 0.10281 | 0.89719
B 2 32 750.8 782.810.04942 | 0.95058
AAC 1 2 112 509.95 621.95] 0.07759 | 0.92241
AAC 2 3 80| 1105.05 1185.05] 0.06506 | 0.93494
AAC 5 192 1615 1807] 0.06889 | 0.93111
3-3
RCM PMS RCA
3 A 1 0.12185]| 0.87815| 0.97956 | 0.92783] 0.87815] 0.97956
3 A 2 0.04591 | 0.95409 | 1.00000 | 0.95607 ] 0.95409 ] 1.00000
3 A 3 0.03862 | 0.96138 | 0.99832 | 0.99330 | 0.96138 | 0.99832
A 0.06577 ] 0.93423 |1 0.99327 |1 0.96324 ]10.93423 ] 0.99327
3 B 1 0.03743 | 0.96257 | 0.99902 | 0.96356 | 0.96257 | 0.99902
3 B 2 0.03783 | 0.96217 | 1.00000 | 0.96315] 0.99803 | 1.00000
3 B 3 0.04112 | 0.95888 | 0.96140 | 0.95888 | 0.99916 | 1.00000
B 0.03892 | 0.96108 | 0.96606 | 0.96170 | 0.98726 | 0.99969
4 A 1 0.00000 | 1.00000 | 1.00000 | 1.00000] 1.00000 ] 1.00000
4 A 2 0.00317 | 0.99683 | 1.00000 | 0.99894 | 0.99683 | 1.00000
A 0.00157 | 0.99843 1.00000 | 0.99948 | 0.99843 | 1.00000
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