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- Reliability Assessment of Nuclear Power Plants Considering the

Qualitative Factors under Uncertainty —
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Abstract

The problem of system reliability is very important issue in the nuclear power plant,
because the failure of its system brings about extravagant economic loss, environment
destruction, and quality loss.

This paper therefore proposes a normalized scoring model by the qualitative factors order
to evaluate the robust reliability of nuclear power plants under uncertainty.

Especially, the qualitative factors including risk, functional, human error, and quality
function factors for the robust justification has been also introduced.

Finally, the analytical reliability and safety assessment model developed in this paper can
be used in the real nuclear power plant.
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ek F2471% 8¢ a&Hoz Hste AFFA AL b 2o

Q= 0<q =1 (2.14)

Qn = KH"J iToAA HAH

Q= & Ut id FAVs 29& E&HeE FAF A FHHs
28BR AFY JAIE AEFH gd22 98 84, 715H &<, 93FEFH a9, 2y
F271% 8A9Y 7HFAE Fosid FAHY AHY HrrE A¥AFLE BAEE &3
Z24.
TR; = A;-QR{ + Ay-R{ + A;-F{ + A-H) + A5-Qf, 0<T;<5 (2.15)
( ’Z(ij]] +ij12) 2 (Snil ! Wil) )
. — + ffy +
+
._.AI(QR )+A2(M)+A3( nl n2 )
R, Fn
i; (thy, + thy) ﬁ; (oh,,, ohjz)
g +h1'Sah31 + hz'pl’hn)
‘+A4 ( Hm )
+As_(Q1'SV1+Qz'QDz+Q3'tD3) (2.16)

@, TRiE EZ4T ARsolA dAoM AAHo2 HJAFT idide F Ao, A,
Az, Az Ay, AsE 57HA &9Q1el TAIFHQ BEAE AT Ast 74 2l niFol g 7t
F Aol

3. 48

HIY ddL N2, tdriss, 195 e e LvAE HAH o dde A6
g &F7F vhde]l Fdistn Ak wapA AA, A, AN R &G, AVIEAY Aohes
(Life Cycle) &<tell Aoz 715S #3517 A% ddd JHEE FHA7N = AL H7
Holn], defxoz sfAsford Atgelrt. wetr AAHoY AHZHY AAx 4F 9 H7HE
st of B4 AAE AAW LW AHFFozs AA: HFE AT AAAA 2 @A As
R 2%‘3}04‘*5}4 T, dAE ddLe] EAAAE Guig A S48 oty IR
dAA vAe dFaHAe 478 A7) B 2k Ml BRI Hojod IH. F3, Ut
FRlo] fA e ““\}‘?‘r FEo o Alne 49 dUdde JHAD 7] Qe EAAAR



176 7344 fAFEEALNA FYH 2UA& nF AN B

Ad &4 9o e NFHE AV] AMME dAELET ot e BIATF, AAF,
23 7let dule] g A= GALE TFAHLE Frkske R

o] &8 3t
azjez B A7 #AHY 23 Jdass e o ' :
AR, QANA Aelr TG FFH Qe oty FAHH 8A7A ndstd |E ¢
TAHeln AxnaA AAHE HAFAR Ji¥ez FTIHA AL HIF 2FE ALsE
A, AFsstr] Y& ANY 8UELS 93, 71w, ATEHA, 281 FA 8JLe2 EF
o] AAAE H7t Al 8BB4 de AAEA 71EE AAEAT
AR,z 2R F24E @] Astq 74 29 vFo] Y NAFEAE FAE A
dagez Yegugien, 28z gad 15 AFedr) A8 ATHD ALY =Y
< AddAo :
tAgtez B A7 AP ¥t 2¥EL VA BHAM FoE PR EAAT.
F3o d AFFHAZE G vl AL AAY AL A AHALFH FAAL P
Ego] nHY, dMAA dAB N AAHA £X40] 27
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>



APF A =8 A A 238 A 5437 20008 29 177

o

AEH

(1] Aol 49, A2€HAHFOIAR), =4, pp. 10-248, 1999.

2] FEH, FEF, “FANT AANA FFAA 2go 2% BAAY H7, geduine s
3} =], 2(2), pp. 303-320, 1997.

(3] 294, $&F, “TAAFAE AT FMSY AAA Hrto] 38 dF" @2 E A e g
A, 19(1), pp.141-150, 1991.

(4] #37les, ‘941 SEAARE A", Bdr|eR FRA, 1994 4.

(5] o<, “Aojuj L& & AAd A T A4 Au dF7, gAY =g, o F
tj&ti, 1997, 8.

(6] o] 8 F, " dAH L AL 5 657 A7) HFEAFTY VNHE" HASGY =R g
1987.

(7] o] &%, AL, “Sl SAHLAL BEAIAA o]Foll ZAHZ PSA Z7|AHA HIx EA”
14(1), pp. 177-184, 1999.

[8] ol AFS] 921, “AAMNLAR duiekdad /MY, YY) 19979 FASEUE o
T =F3, 1997.

(9] B4dl, #vA, “dazgddLe) <AL £ JAIJE HrP, FFAALAGE A, 1244),
pp. 143-152, 1997.

[10] B, HAY, Fsd, 3tAF, “dAELAL AT E49 SAY B3 A
WS 9% 2.3 e, S5kt A s #], 14(2), pp. 178-191, 1999.

(11] AF4, 2EE, “dAe FEFF SH d& 53 NH=H7, SFZ4dAAE3) x|
11(2), pp. 52-59, 1996.

(12] =428 7 <4, “FAgGYAZ tAFA2Z7 AL, KINS/GR-112, 19967

(13] #=xdAE71 &9, “AANLARZ FAFALD AR, KINS/GR-116, 1996.7

(14] B2AA T 548 FAH Az WA, oA A8 T4} 1996.

(151 & & &, HANAAMNZE TEEHAN, 199.

[16] Bird, F., Management Guide to Loss Control, Institute Press, Atlanta, 1974.

[17] Blanks, H. S. “Reliability Prediction : A Constructive Critique of Mil-HDBK-217E”,
Quality & Rel. Eng. Intern., 4, pp. 227-234, 1988.

[18] IAEA, “Development of Safety Principles for the Design of Future Nuclear Power
Plants”, TECDOC-801, IAEA, 1995.

[19] Jerry, B., and Fussel, “Nuclear Power System Reliability : A Historical Perspective”,
IEEE Transaction on Reliability, 33(1), pp. 41-46, 1984. 4.

[20] Martz, F. M., Kvam, H. K., and Abramson, L. R., “Empirical Bayes Estimation of
Reliability of Nuclear Power Plant Emergency Diesel Generators”, Technometrics,
38(1), pp. 11-24, 1996.

[21] Rasmussen, N., and Levine S., “An Assessment of Accident Risks in US Commercial
Nuclear Power Plant”, WASH-1400(Nureg-74/014), Washingtons : US Regulatory
Commission, 1975. 10.

[22] USNRC, “PRA Procedures Guide, A Guide to the Performance of Probabilistic Risk
Assessment for Nuclear Power Plants”, NUREG/CR-2300, 1-2, 1983. 1.

[23] Wyckoff, H.,“The Reliability of Emergency Diesel Generators at U.S. Nuclear Power
Plants”. NSAC-109. EPRI. 1986.

o
o
2
-

’

2

Ho



