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Abstract

The comparative study was performed to analyze the failure rate and swstem
reliability of the Westinghouse type reactor protection modules, With the part stress
analysis method recormmended by WL-5TD-217F, reliakility calculations were performed
on MLFZ MNALL NLL1, NEAL, NSAl, NSAZ and MNCHI modules which are installed in
the solid state protection svstem(SSFE) cabinet of Westinghouse nuclear plants, In the
calculation process, the time dependent module reliabilities and the integrated swstem
reliakility for the pressurizer low pressure channel were obtained at ewvervy 5 wear
interval to estimate the swstem operation and aging effects,  The results demonstrate
that the meost reliakle module is the MNLL] and that the least reliable module is the
MaALL among of the selected modules, It is alse demonstrated that the module reliakility

decreases rapidly after ten wesrs operation due to component aging effect,
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TES #h L TT TE T oth
I.C, Logic Array 2.5 10 1 021 0.5 1
|.C, OF Amp 1.0x 107 1 0.34 1 1
Tr, Sianal T 10 1 1.4 1 1.5
Tr, Fower 3.9¢ 10° 1 1.2 1 0.7
Tr, WT 8.3 107° 1 1.5 1 M4
Tr, SCR 2.2¢ 10° 1 1.6 1 M
Diode, Signal 3.8« 107 1 1.6 1 (P
Diode, Zenar 3.4 107 1 1.6 1 M
Diode, LED 2.3 107 1 1.6 1 M4
Resistor, Fixed 1.7 10 1 1.5 1 M
Potent ioneter 2.4x 107 1 1.5 1 M4
Capacitor, Fized 9.9 107 1 1.9 4.2 (P
Capacitor, Yariable | 4,0x 107 1 2.5 3.2 /A
Transfarmer B.dx 107 1 3 WA (P
Choke 3.0¢ 10° 1 1.2 M A M4
Switch, Thum wheel 1.Bx 107 1 M A 1 M
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B - NLPZ MALT NLLI MR 1 NEAT M54 NCH1
|.C, Gate Logic - - 17 - - -
[.C, OF fmp 2 g 11 ) 11 a
Tr. Sianal 15 11 34 15 7 7 11
Tr. Fower a3 2 1 i a a a
Tr. IUT 1 1 1 1 1 1 1
Tr. 5CR - - 3 - - - -
Diode, Signal 47 T 48 &1 3o 4z B
Diode. Zener 18 9 16 15 a a a
Diode, LED 1 3 1 1 1 1 1
Resistor, Fixed T TG 21 122 a0 100 T
Potent iometer 5 9 15 i 4 B 13
Capacitor, Signal 21 a1 e B3 33 29 I6
Capacitor, Power 1 - - - - - -
Transformer a 1 1 1 1 1 1
Choke 1 - - - - - -
awitch, Thumwhee | - P - - 1 1 -
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Tr. Sianal 2. 33 0% [1.70x 107%] 5. 28x 107 |2, 33 10091, 09x 107 1,08 10°=]1.71x 10
Tr. Power 9.83¢ 10% | 6.55x 1079) 3,28 1072 |2. 29 107'|2.62% 107" 2,62« 107" |2.62% 107
Tr. T 1,25 107 | 1,25 1077 1,258 1072 1,25 10721, 285 10781, 26 1073|126 107°
Tr. 3CR _ _ a3 R m’ﬁ _ _ — —
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Diode, LED 368 107* [1.10x 107°] 3.68x 107 |3.68x 10743.68x 1074 3,68 107%|3.68¢ 107
Resistor, Fixed 184 107 | 1,94 107 536 107 (3.1 107" (311 107" 2,86 107 (2,30 107
Fotent i ometer 1,80 107 | 3.24% 1072 | 5.40x 107 |2.52% 107%|2.52% 1073 2. 16x 107|468« 107
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Capacitor, Power |3.20¢ 107 - - - - - _
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20 A
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