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4.6 FMEA 3 FTA
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[ FTA : IR 2143 )

(0D 03 = =(Boole) [i4-2 F2IE LIEHH BHACE S& A7
DO A-0=0 @A+1=1 @ A-A'=1 @ AA+B=A @ A+A-B=A

[e] ® [x]1A-A =0

O Boole t4*(Boolean Algebra)?] 7] Az

A+0=A, A+1=1, A-1=A, A-0=0

A+ A=A, A-A=A

A+A'=1, A-A'=0

A+B=B+A, A-B=B-A

A+(B+C)=(A+B)+C, A-B-0O=(A-B)-C

A+ (B - O=(A+DB)(A+C), A-B+C)=A-B +A-C
A+A-B=A, A-(A+B)=A

DeMorgan's law (A+B)'=A'-B', (A-B)' =A' +B'
g5 (A)'=A

(3] @ A+A'=1= A+ A=1, A-A'=02 AXA=022% X7] 75
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D A-A=A @ A+A=0 G A+AB=A @ A+A=A (G A+B)'=A'-DB

@ [x] A+A=1
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[ ETA : DXss

=
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-

I &

=

o

=0.05, F.=0.022 3t FA&AIAC

I

@ 0.00001 @ 0.0001

® 0.001 @001 ® 0.1
@ [O] FT®=7F AND gateo| 22 AR A, B, C7F §Alol atgro] dojifol 4

AAPHT)e] W Fp = F, x Fg x Fe =01x005x 002 =1x107*

FTEOA JIZ2Atael &0l g

AtAtah A9l 11EO| 2

=HE0| 242

JJ

0.02, 0.01 & M &

@ 0.002 @ 0.0298 @ 0.5642 @ 0.9702 ©® 0.9998

@ [0] F,=1-(1-F)1-F,) =1-(1-002)(1-001) = 00298

1714, F, =002, F, =001

“
LS

= Fy=F +F,—F xF, =002+001-002x 001 = 00298

Jyn e

22 NF-S0HA FAMYe LYEE2 0012 (2, 2
Atato] gdEtE2 0.10ICH)
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3}
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I
\ |
£ ° &
@ 0.0036 @ 0.0087 @ 0.0324 @ 0.0987 ® 0.8821

® [O] K :[1_(1_ F)(- Fz)]x F X[l_(l_ F)1- Fs)]

=[1- (1-01)?]x01x|1-(1-01)*] = 000361

S FTZOA AIAEO0 DEY =227

(
o NHFEE0IM, 2 F&52 NFES A2 SEoICH)

A EA2~E ]

X
®

0.1

@ 0.02352 @ 0.02552 @ 0.02752 @ 0.02952 ® 0.03212
® 101 F =F x Fy, =002352
01714, Fg =1-(1-01)(1-02) =028

Fs, = F.[1-(1-02)(1-01)] =0.084
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O 22 FTE0AM F=0.015 F,=0.02, F;= 0.0501%, HA& A&

—, oo

@ 0.0002 @ 0.0283 @ 0.0503 @ 0.0786 ® 0.0867

® [O] FT = 1_(1_ FA)(]'_ F3) =1- (1_ Fl x Fz)(l_ F3)

—1-(1-0.015x 0.02)(1— 0.05) = 0.0503

FTEOIA AIAEIS AlZE
0.1 O|Ct.)
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=
e
J
3
o
o
rin
i
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L
s
0=
Jo
i
Mo

7N £
@ ® © O,

@ 0.0033 @ 0.0062
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® 0.9981
® [O] 2#= Rye BAf=Cryudsts) K

2 ol g3k At b5
R, =1-F, =1-00019 = 09981

o714, Fr =F, xF, = (01x01) x[1- (1~ F,)1-F,)]

=001x019 =0.0019
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® 0,9,+0; g3+ 0, q3-30; 450
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e
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@ X} { Xy} @ Xy, X0 Xy, Xgb o @ AX 3 {X,, X5}

@ Xy, Xy, Xgb @ AX H AXy, X0 Xy, X,

#8] @ [O] A2 A4S Fussell dugFow +8 5 9u, thed gk

Xpo X b {0 Xa b X5, X0 X, X,)
Xl}, {Xl’ Xa}’ ‘{Xl’ Xz}f {Xz’ Xs} - {Xl}, {Xz' Xs}

O A& AN 483 Toprd n3dEe Fr = Fy x[1-(1- F )A-Fy)]
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[D&]D 22 FTZO0l st 0ILY A (minimal cut sets)22 82 A

27 (Y, Fussellel ¢elE&2 M2CH)

£

SERNC RGN

®{1,2) @{1,3 @123 @{, 23 6,2, {1, 3
@ [O] 712APE 10] FRHLE g% 4t Fo nFSES Faof Bt

nyE S Fusselld] &dag]FE o&ste] 72 5 Sk

T=AxB= {;} x {31} ={1,3,1},{2,3,1} = {1,3},{1, 2, 3}

L3

Ch2 FTZOIA Z A 2141 (Minimal cut set) @22t SHIZ2H L& 2122

OO OO

@ X} Xy, X5} @ X} X} @ Xy, Xy, X5}
@ {X,}, { X3} G Xy, X0 Xy, X}

el O [O] & AAM(Minimal cut set)2 Fussell &dag]&o 2 73 I

)
AL
o
o
O

05. @ 06. ®



X
X
- {Xl' Xl}' {Xl’ X3}, {le Xz}' {Xz' Xs}
{Xl}, {Xl' Xs}' {Xl’ Xz}' {XZ, X3} - {Xl}' {XZ, X3}

WA, ppA e HemRE Ha 24 (X} (X, X, ) eld

CHS FTSOIM F&AH(Top event)0l 2aiGHs 4 2419 P(T) & o

A0FRIDF? (S, & 2t =X= 2t At LMESO|CH)

~ ©
550 ©

0.4 0.3
@® 0.311 @ 0.454 @ 0.204 @ 0.928 © 0.490

@ [O] 718AP AZF FEHER FAMES R3SEe DPE D25E ANF
Ha e R ol dvh AAE FTRY A8y E5%E ok 1

Hyp gan, o714 Ha AN {A), (B, Ciol &t

A B

P(T) = F=1- (1- FA)(]'_ Fs) =1-(1- FA)(]'_ Fg x Fc)

=1-(1-04)(1- 03x 0.3) = 0.454
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=255 A%, Fussell €385

tol A AL oW thes) 2
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Hooh w

@ #H2 A=A : {1}, {2}, {3, 4}, R(t)=0.9081

@ #H2 F=A {1}, {2}, {3, 4}, R(t)=0.9981

@ Hx =4 0 {1, 2, 3}, {1, 2, 4}, R(t)=0.9081
@ Az A=A 0 {1, 2, 3}, {1, 2, 4}, R(t)=0.9981
® A2 A=A : {1, 2, 3, 4}, R(t)=0.9981

@ [O] o] #At FTEE o8] mud s= A Fahs FAlolng,
Hol el AL Fahs A MIE WES o g3ke] TR}
Fussell &arg]Fol g A% ALk
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o ZA {1}, {2}, {3, 4} FgtEol FTE vHrr] o] sfj2Alo] drt,

49 02. @



4.6 FMEA 9 FTA / 225

2. NEFE A
R, =1- (1-R,)(1-Ry) = 1— (1 099)(1— 081) = 09981
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TRET V| Ao WA o] ALY A o= Ak FIFS WA =A
AFA o2 el Asgolt. Asfed AAAA FHEHE AA g

L. ET8E 3 A¥YTaE 3 TERTLE

Fussell-Vesely(FV) 2 5= HAAddg ] 93 &4 i A== vl
A= A=Y &S Uehlle AERA, bAA E4 H2 A5 ARSE AL

lo

atar, et 22 gAE ki, ENX —p )Y —uy)let e g
2 X, Y o FEaHcovariance)olgta an, Cov(X,Y) & oy 2H
TAE,
E[(X =, )(Y = py)] = E(XY = 0, X = 1, Y + g, 1)
=E(XY)—pyuy (0 E(X)=p,, E(Y)=uy)
2. wkek X, Y 7b Az mgolw E(XY)=E(X)-E(Y)=py-p, 231 2
o] Hrg T 40)°] Hrh

3. o7 FRAS FAHAZA 0y =V 2 BV H7E 81,

Viy = Sgyy [ (N=1) = Axrsiet.

A S =Z(xi—x)(yi—7)=2xiyi—w

[F31] Spyy = AT AEQ AAAFF Ee Wl

R

rob

o},




228 / A4F A=A EE

O3 DES(FTE) AIARY AZEE?

@ 0.94567 ®@ 0.95674 @ 0.96543 @ 0.97654 ® 0.98404
® [O] ZZER)AAM Axvle] AM#e Ry =1-Fg =1-0.01596 = 0.98404
1714, Fg =F(S)) x F(S,) =[1- (1~ Fa)(L- Fg)]x F x[1- (1~ Fp)(@~ Fe)]
=[1-(1-01)(1-02)] x 03x[L— (1~ 01)(1 - 01)]
=0.28 x 0.057 = 0.01596
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