4.5 NAE A2 /178
4.6 FMEA & FTA / 197
47 NZE ZH 2 22l /229




138 / A4 AH A&

4.1 ME|Y J|=9HE

[ e )

Y
Qj
2
>
10
H
Qﬂ
rr
S|
N
oln
e
0x
=]
pa}
S|
oir
fjo
0x
0k

O AE= @ F23g QO EAd=

o] el ZyolA Aol AN
% Aelun], M() = v

Fi

=

=2

s

e
o~
o

it

]

JX,% n{t:l

—
>
[t}
X
Il
|.n
o
xd
x

e’

(0D 10049 MB0l CHE 6AIH0 2E +FANBZD OIS B 22 =8
A2ACh Ol AIBAIRE 1=201 20| NEIEE

1
1o
g&'_
I
=
)
C
10
i
0
o

£ AAGHE L0tRIO? (2, Ar E 12 &1 HNGHAIR.)

A2 245 Az 24+
0~1 5 3~4 27
1~2 25 4~5 9
2~3 32 5~6 2

@® 0.95 @ 0.70 @ 0.62 @ 0.30 ® 0.35

n(t) 100 — (5 + 25)
100

[@e] @ (O] R(1) = =07




4.1 2= 712704 /139

ME 540 CHEH £=HAEZ OUS B2 22 UOIEHE ULt =5
AZHH A S SEDNEEES oF H0IID?
A2y 8 | 0~1 1~2 2~3 3~4 4~5 5~6 6~7 7~8
k7 B 2 5 10 16 9 7 4 1
@ 0.833 @ 0.778 3 0.222 @ 0.167 (® 0.842
t =57t FH 1IN 2+45+410+16+9
o & Ol F(t=5)= — = =0.778
@ [o] Fe=3) TAET 54
A2 100000 CHE =HAIES & 20 EZ2 22 UOoIHE AL,
t=120AI2H0IM Sl SR DZEEE F(f) = L0IeID1?
AIZH(E) AEN () AIZH(E) AENG(n)
0 100 120 35
30 95 150 10
60 85 180 0
90 65
D025 @045 @ 055 @ 0.65 ® 0.85
- n(t) 35
el @ [OlF(t=120)=1-R(t=120)=1-—2=1-——=10.65
( ) ( ) N 100
T 22 £H9HAE N0 M 228 20~300A2 DEES 021D
53 ke igs e 53 ik gsiEa
0~10 300 40~50 60
10~20 200 50~60 40
20~30 140 60 o]+ 70
30~40 90 A 900
@D 0.33x10-! ® 0.35%x10-! ® 0.37x10-! @ 0.39x10-!
® 0.42x10-!
A 02.@ 03. @ 04. @



0.035

140
4,000

400-260
400x10

n(t) —n(t+ At)
n(t)-At

(900—500) x 10

(900 —500) — (900 — 640)

@ [O] A(t=30)

off &

140 / A47¢ 212453t

$

o0
H

<

to 139 360

S0

F

X
&

2
(-

I

otF 24A

£0l 0.5x10-5/hrOICt.

Py
e
][
o
ioll

Kr

-

20

ol

@ 0.958 @ 0.358 @ 0.632 © 0.724

@® 0.998

]

]

R(t)=e* = exp[— (05x107%) x (24 x 360)] = exp(~0.0432) = 0.9577

Fd 100A12t01 &IA

[}

100HE =3 A8

e 23

J
AK

ol

I

e
110
-t

aJ
Kt

ol
o0

==

ol

J

t

MTBF

©® 0.703

l—exp[-At]=1- exp(—

@ 0.607

@ 0.500

© 0.393
@ [O] F(t)=1-R(t)=1-e"

@ 0.005
E

CZ FHEIUCLE 0l BEZ= 100Al

o

@ﬁ

ulo
0
0

Rr

ol

00

2,000A12F Al

=
=

0 &&S 1004

M1 AL

@ 5074 @ 6474 @ 1007% ® 12074

D 3671

02. @ 03. ®

01. @

wo

O

s



4.1 A 7120d / 141

® [O] FHLFHE F(r)=1-eH =1-¢ 1020 __ 71 = 06321

214 DG N GF=F N <74 13 FE=100%0.6321=63.21 — 647

NSt AL +H2 X+2EE 2= B MIATE I5%E FAIAl
JIH A 8000AIZ2tS AtEold| /st Hgst NAE2
D 3.4X1078/A]%F @ 6.4X10°/A1%F @ 7.2X1078/A]%F

@ 8.5x1076/A%F ® 9.5x10°%/A1%k

@ [O] R(t)=095=¢" =" - 1n095=-1x8,000 —

—0.0513=-4x8,000 > 1=64x10°0AI%H

DY AN SXIE AFEXY £HYS N+EEE 20 BI+YS 100
AI2FOICH M2 T8 SHEE XL 50AIF SO DHQU0| HEE HEA)L 0
DI 100AI2tS AF®EH QHEFXIJF 222 100AI2+ 014 2EY HEB)S & <
ool ot

@ A :0.368, B : 0.368 @ A 1 0.607, B : 0.368

@ A :0.368, B : 0.607 @ A :0.607, B : 0.607

® A :0.707, B : 0.807
@ [O] ARz 7714 548 o gste] Aol rbasich,

1. R(t) — e*ﬂt — e*[/MTBF — 6750/100 — 67045 — 1/60.5 — 0.607

2. R(fy=e " ="M =0 = =1/e=0268 < F71914 54

O Ag2xe] F7194 54 ¢ ofd7HA Alde Aol FasiA ths A3 o
ol 9= 74 B AS FVI9A (memoryless)ol kil . A g9
T8 5L FrIGdeIH. Ab e FES AA APl FHHA gtk
mebd G E] A AT ol A4 2xe] &8 =7 FA
BE olf ASREe By 4A wiolt,

hEl 04. @ 05. @



142 / A4 2453t

4
__on
14
ofl
]
__o__-

I

j

4.2 1%

o

~J
KO

Ctn & M Ol #Hl 1

9]

HE HH|IQ Al2tg D

wor
ol
2]
Kio
o

o
i

0

X

®

@ ofo] % (Eyring) i3

ol &f

@ [O] AA

&

d

ol
<

o
018

SMCZ

XNE2Z f(1)=2le M2

o =
S S

@ o

T o 7IthA]

7l
i

3 s}
<

o
i
-

@ [O] A

o &

]

A
L

2Ol

=
[

0.393

A)x R(t) 7} H B2 F0

© 0.124

0.0005¢ 00005 O x| 4=

b S
I

@ 0.177
o=y f()

(=13
A)
&

|

il

7]

03. @

@ 0.223

02. ©

@ 0.393

0l MIZ0l 1,000A12+ Ol 2
HORNE R(r)= 0% o3, F(1)=1-R() ] wAH oY

© F(t =1,000) = 1— R(7 = 1,000) = 1 — ¢ 00031000 _1_ 9067

01. ®

Ct.
@ [O] A =f()/R() 9]

AN

o

21

@® 0.607
off &

A




4.2 45 9 S UEs /143

[ DRE HE : IFRY BAEE )

il

OHE DJIJ19 20| BR 500AI2t, EEEX 50AI2t01 EREZE M
Ct. Ol RIZES 400AI2F AI25IS O AZE= 2 201D

0

(B, Ugo0 =25, Uy =20, Uggsyy =15, Uygy3 =10 0ICH)
@® 0.6413 @ 0.7332 @ 0.8338 @ 09125 ® 0.9772

® [O15¥A T~ N(500, 50°) Q) AFEEE wg o 2w Ao,

R(t)=P(T>1)= P(T_” > 400_”) - p(ww)
o o 50

= P(U >-20)=09772

S ()

&
[\V]
4
02
HI
Rl
o
0
k1
>
N
o
S
FH
M4

B 502 EH2EE == MS0l UL

0l0lI 250AI12+2 ALESH 0l MIE0l ¥2= 50AI2t O HSE N2lEs 2 0ot

010

QIDM? (Y, Zosaiz=1, Zoos=1.645, Zy975=1.96, Z(9770 =20IC}.)
D 2.28% @ 13.37% @ 14.37% @ 15.87% ® 16.12%
® [0] AExe] w73 AFSEASE o] gate] AHE=S T3lof A

P(UZ 300—;1) P(UZ 300—200}

r

> "
R(300/250) = 11?(;;;00) - 2500 - 25050200
(12250 P,(Uz_ﬂ) Pr(Uz_ j
o 50
P(U=2) 1-
_APU=2) 1-09772 _ 00228 _ 0.1437(1437%)
P(U=1) 1-08413 0.1587

s

o

01. ® 02. ®

[o



144 / A4 A28 -s8t

MBI S50l AHZ8te JtA3NS A2 HR 10000A12t0/0, EEER
£ 200AIt22 FREEE [HECH ALEAIZI0l 9600AI2tY B0 MZEE
oF AQIQIDL? (S, HEFABHEHOAM g =1, Uygr7,=20IC}.)

® 84.13% @ 88.73% @ 92.72% @ 95.38% ® 97.72%

[da] ® [O] AF&AIZE 9,60041%F o] Fo] Arolsl e &5

#9600~ 10000) P(U>-2)=09772 (97.72%)
o 200

r

P.( >9,600) = P(

@ A0SR ZI} XL2HQ SUSH SHE 2D
A 0LRIDL?
@D 0.5 @ 1.0 ® 1.5 @ 2.0 ® 2.5

HE 2Z9 20| A0IE2EE M= M, AFZAIZ2F 1,500A12H0( A 2l
| C24AE= 1,000, X222

=}
e
AS|
N
a
]
0
10
1
rr
E
Ju

1,0000ICt.)
@D 0.00045/A1%k @ 0.00050/A]%F @ 0.00053/A1%F
@ 0.00062/A1 %k ® 0.00085/A]%F

m—1
@ [O] ﬂ(z=1,500)=ﬁ-(—t_7j __4 .(1,500—1,000j
n\ n 1,000 \ 1,000

=50x107* (/A1ZH)

hEl 03. ® | 0. @ 02. @



20

IH

=
=

a2 3, A2+ 1,000A12H, AAXIZ2+ 1,000A2H2! 240]

OtIDH?

00

=2
=

mG=2= J1AH

® 0.882

e 20882

@ 0.692

3
1,000 J

1,500-1,000

{

@ 0.539

1,500A12F Al
@ 0.479

=

@ 0.368

i

o

o
ofp

o,

@ f() 7} AypEEold, A1)

® [ 7t AFE

!
el

‘;._mo

A1)

olH,

3L
s

@ f()7} sfol &R

ol
el

o] ar,
=
=

t

1

<
il

olm

1

.

t

R(t)=e ", F(t)=1—e "
1L, 63%

m 2] grol wg} DFR(m<1¢l %),
19 4$) #¥olnt,
=037, F(t=n)=1-¢"'=0.63
3

Z[:
0ol

L

\

[e]
@ °F 84%7} A= A

®@ °F 50%7} A

sé/\

HH 37%7F 2

ol "nt. o714 37%7F #F

1

.

A 7ko) e},
A 7ko) e},

o] Ar)

AL
s Y

TxNA m=1y

1=}
RUN
L
L
L
L
R=R
=

|=]
=

I[FR(m>1%1 A-$), CFR(m

@ [O] ¢t
@ [O] ¢to

=
pas)
=

@© °F 37%7F a7k AlZkolt

® °F 63%7} a4}
® 100%7} AL}

2+0l

i

5
of

To

0] 2}

pozel

S

NHe s

she

=
L

A

oy

04. @ 05. ®

03. ®

s




MTTFE J5te & SHM e R2? (2, R(): dE&=, [()

DEUTES)
(e _ [ S@)
@ MTTF = —IOR(z)dt © MTTF = IO oy
® mrre=- O urrF = [R(ydr & MITF =[] R® 4
0 dt 0 S
[O] x4 E(t) = MTTF:It f(t)dt = I R(t)dt
DASBEUCHS L) AFREA A E(t)=%°] fr}

U8 S =clH z2=LENKXS SHAZH BZXIE LEUH=E A27?

O MTTR @ MTBF @ MTTFF @ MTBO ® MTTF

@ [O] Ax=a2H71A 9 H#AIZF MTTFF(Mean Time To First Failure):= <=
A A AFESEE Al2aRe] HEuF7A Y] TR HT A E Eeh)
O MTTR(Mean Time To repair, E 58 27A%H)

@ MTBF(Mean Time Between Failures, H w14 7FA A7, H5d) =
3 7tHA AREStE Al AEO A g adA te Gt Fau%
A ZHS wheb

o
i)

2

(o
N—

MTBO(Mean Time Between Overhaul, ¥ 9.8 &7+24 A

®

MTTF(Mean Time To Failures, JL&A7}A| ] A7, Haed)E S8

4 Eahs AzdelA LA BF FAAIE B}

)

0. @ 02. ®



OF
R0

ol
IH
IH
<

g0
<
I
A0

o

H?

O
[l

b

= Al2t

[mZ]
=

—

—

MTBF

® 45

@ 35

r/Zt,.

® 25
_ 1
2

@ 15
@ [O] MTBF

FclJ|2t2 0.5, 0.5, 1.0, 1.5, 1.50|ALH.
@9

¢+
oK
XO

B

<

NO

el

=

i

ol

H 10K

0l

off CH

Iz
=

=
e

100AI12te2 FEEJALCH 0l MBOl

0l
&0
<+
17
B0

=)
fal
o)
0

a0
<+
<0

|.

HOLA &

T

@ 0.6321/A

T

x

@ 0.3678/*]

0.36788 = 0.0037

i

=

4
o~ (11100100 _ () 36700 o] o 52

1

= X
100

® 0.0113/A

R(t=100)=¢*
f(t)=AOR(@)

@ 0.0037/A1%F

st 100AIZHoIA Sl D&
® 0.7421/A1%¢

OF
R0

ol
=]
IH
Il

&0
%
H
iH0

i
™

e}

00

o

BEX

etol2

=
=

YHIZBS +2AE 23 22 G0l

T2 77=3,500A12, }AX2= 7 =00] &

R

0

KIr

, T())=100ICt.)

I

ol

oFRIDL? (

an

E(t)e=

[AR!

ALH O HZ2 &

@

01.

02. ©

01. ©®

wo

O

s



148 / A4 2453t

D 2,205A]7F © 3,150z} @ 3,465A]7F

4 @ 3,500A17F
® 3,7454]%F

@ [Olzmhatpel ] FARS m=10]n2 A5FE27} A,

E(t)=nx F(1+lj =nxT(2)=71n=3,500(A7H
m

dar] gkl Al I(l+n) =n(n) o224 T(2)=1xT'(1) =T (1)=1.0°]t},

MIZ 5IIE LHAIEGI 2HEHN 2o 01224

=
=

-IH'

ot AL

ogr

a22x(m)It 2, BE2(1,)Jt 68.588A12t, AXZ2 4

~—
=
~
.
o
=)

UL 0] 28

UM

o mrAaoe oAniode (2, I'(12)=09182, T'(13)=08873, I'(15) = 08362

@ 6.93A1F @ 9.90A1ZF @ 15.35A1F @ 24.0241%F

1=

@ (0] E(t)=77-1“(1+l)=t01/mxr(1+lj n
m

m

® 34.12A|%F

= 68.558"% xI'(1.5) = 82818 x 0.8362 = 6.93 (*]7H)

290 NLEEZE (2=
Al 22l= =Al 0|20{XD AlE
J}? ©F, AIED|2t SOt 53|9 DEO| LABAUCH

@D 0.00043/A)%F @ 0.00053/A1 %+ @ 0.00063/A1 %+
@ 0.00073/A1%+ ® 0.00083/A7F

1 1 r r 5
SO rBE T T T T S, 10x600 A

02. @ | 01. ®



2000 2E0l CHGHO! 5,000A12t0) +SAIBS B 2
1,260, 1,340, 1,500, 2,480, 3,860 2 4,700AI2t01 22t D0l LMTHALH
(

N
[00)
o
[@)]
[00)
o
o
w0
o

0]l 39 -7 LEE 2

RAUSH, 0l BFY DHEAIZLS N+2EE GEL)
@D 0.90x104/A]%k @ 1.25X104/A17F @ 1.31x104/A17k
@ 1.43X104 /A1 ® 1.53x104/A17F

1=

r r 9
@ [0] A=—= =

T >4, +(n-r),  (280+80+-+4,700) + (20 - 9) x 5,000

=125x107* (/AIZH)

(03 J12e BROFES R510| A5H0 B O JIHE HSAIIN DF
O el Al W28 2E22 DA +2/6t1, H% 2,000A12 S A

oo
ol
oy

o SO 439 NFO| LMSICH O JHS BZOUEES EFHE
OFeIor?

@ 0.0002/417F @ 0.0005/4]%F @ 0.001/A]F @ 0.002/4] %k
® 0.003/A]7F

. | 1 - 4
EEl A= = =—= =0.002 (/A7
#e] @ 1O) MIBF T/r T 2000 A2

s

oL
f

02. @ 03. @



O Ag+EA49 (FTA)
1. A3 wlolnt
2. 312 W (top-down)S ARE-SHrl.
3. Bsta dyste A =gE =g7]sE AREste] afA gt
4. F-e Akl EA APl itk @jAlo] rhssitt
5. Aefe] AFA o=l 7hedk EA4 ot
6. AL FARS a&dew E4F F Ao

LS & FTE ALY 28 2822 S8l A=27?

O A - AFHeR a4 - Frtety] del= FTE kashsfof g

@ B Top)Adat 7124338 B7lI= =2 Ao lES o] &3] =alfgit)

® FTE Apgseld, 94 2408 A28 443 olsstelo} s,
@ FT 342 44 a7 SaidE 44 (TopAads Ade Bus)s
® FTE A48t Faskete] 7| RATl A F el

sho] 1bx3taict,

[de| @ [x<] FT B4& 47 871 a8 A3 (Top)AHd-e weghs|ofof &),

ed @ tael e elelmAe akalop H,

NABSl FTED DD 28 T 0l AIAHS E2EZ g2 He?

s

o

0. @ 02. @

[o



4.6 FMEA ¥ FTA / 207

@ [O] FTEIA OR gatets 4134 BEEolqt Ad4gRI2, AND gate

Ir

= HEAFRAR FAEolor drh =, A%

o8]
td
N
Ly
o}
o
v
(2
~
o
k

ZFol MW (AND Gate), Ce D 5% %o] vy
Gate). 28]aL T;, T, & o= avtgt® go] A Top(BHAte] 14

o] ®EFTHOR Gate).

( FTA © =21 H0IE )

OfH

FT &0l AHZEE AtY
Ol JILEE Atate?

O 3 @ 7A@ A @ ZSAE G dorm

Aol e,
@ NEAY : H olg AT F g ARle) 99
@ ALY B ARk vulstel A% ANE £ Qe 54 24
@ AFAY 1 @ A olge] Aol ol wAE wPA
® Hol71E : FT=olA th2 2Roe] a4, o] tehl: 7%

A"( 01. @




208 / A4 =43t

02 FTAOIM ALt +=ZAO0IES SROIA M YHY = 2040t &
ME B E0| M= A2?
O $44 AND A°lE
@ ¥iEld OR Al E
@ [O] AANEE ‘23 AND Ao E'e] Bk vfgolch.

O 94 AND Ao E : EA £AgE 2ABs 45 A o] B
1

%3t AND AlolE Q) YgIaA&E7| 2
AA AelE

@ z=3 ANDAICIE : 37 o] o8 & 271 A &9
@ vHELA ORAICIE : 2.7 3 7 vt oznt ZH2AL WAy

03 FTAN A8El= =2l HOIE = oiaf el L2 A0l oA =A0
et £XHo2 LAMF O 2 B2 A2
@ oA AolE @ WEE OR AllE @ %3 AND 7Alo|E
@ 994 AND AlE G AIAEF7E
[e] @ [O] AN S84 AND Ao E’e] B Wgolc),
@ oAl ACE : 47155 P3N A= 4
@ WEH OR A°lE : ORACIEQE 27] E 1 o]4ke] o] EAjste 4
SolE Eeo] wAetA ok

@ =% AND 7AlolE : 37} T 2709 dHAZ7E S0l F3 o] 44

A AolE @ AND AlolE @ ®lE}4 OR Al°E
© X2 AND AoE ® %3 AND Ao E

hEl 02. @ 03. @ 04. ©



4.6 FMEA 2 FTA / 209

@ AND Al°]E : BE HAr A o]
@ "iEt4 OR Ale]E : OR Al

HApel /1A gre

® %3 AND A°lE : 4
o] UYrli= A $-olt)

G
(al
m
_|
>
2
>
1]
n
Ir
.
o
o
ol
)
e
>
©
off
o,
>
o

e
N
<
o

©

ol Aol 7]




210 / A4 N=A-Fg

© Y - H ol AT 5 fE A

@ AT - AzE Bl glold 23 o WA A s A

® B - WAl AEE A

@ ANEAE - H oY BAT "ast gl A

® del7lE - the PRe gt AolEste] AAWAE vehls] A% A&
A9 AF71 57 e

D WlELd ANDA Ol E
@ wlELd ORAICIE

@ %3 ANDAoE
® F-AAE

@ [O] AA 715% ‘=3 ANDAC|EY & $-a1%

ANDAle|E9] 45 3719 4@ Fol 2717F dojubdl E2o] Az,
‘-4 ANDAOIE'9] A% 3719 48 Fol $44Q 42 xHo] w5
wol gk Zeo] A7t} e &oHE 23 ANDACER gloma o] ol
wol Hut
@ wlets ANDAO|EL: J&EAMY 37071 BAlol o] Hu &o] Urpx &
< AL ulsted ditfose g 2olA] P
FT &40 ABEHE A B AAES HAXO JISAMEHNA 20 A
Ol JItHElE Atate?
O T @ 718 @ A @ A3 © oAy
® [O] AAEL S4AFe et goltt
08 FTAUIMN AtE3tE +BHOIES BF = 32 AHEY 5 2040t 24
8 A0 &0l MI|E AH27?
4 06. @ 07. @ 08. @



4.6 FMEA % FTA / 211

D YA E7 3 @ =3 AND Ao E @ HlElA OR AlolE
@ A AlE ® %% OR AE

@ [0] 2% AND Aol 3700 §dad 5 207 BAH A5 2o
A= Ao,

FTAOIA AIE8tE +=FJ0IES SR0UA 3o Lsa = 2040 &
MEH AR E(| MI|= AH2?

O AFAE7 = @ %3 AND Al°oE HjELA OR Alo]

@ $-42 AND AlolE ® JA AelE

@ A5 AND ACE : ATl B4 LATE AT F 3ol
® oAl AelE ¢ @ Aol dHAel ola) way

O FTAN AFSEE =21 HOIE & 0l A 24 AM0l FHE = A0l
M2t =XNHOZ Ao 2ot & e A
A

O oA AolE ©@ %3 AND
@ $47 AND AolE ©® %3 OR A°lE

[da] @ [O] ANE sfigsts 1S 44 AND Ao E et}

s

o

09. @ 10. @

[o




212 / A47 A FAd-ast

|.

@ FTZ Ol AI28t= JIS0lA 301 L2H Al
D A AE @ %3 AND A°oE
@ 47 AND AolE ® %3 OR Ao E

g A F Aole

2 2h

( FTA : DX

tol

i=

E(Boole) ti#=2 HZIE LIEIH

QDos =

DO A-0=0 @A+1=1 Q@ A-A"=1 @ AA+B=A

JA-A'"=0

8 © [

-
[y

O Boole ™4 (Boolean Algebra)e] 7] &g

©

HERY (A)=A

[Fa] @ A+A'=1E A+ A=1, A-A'=08 AXA=002%

I 7F

(A)=AL R=ARE

ke
N

2(Boole) [H4=2 FHe2|E LIEIH 2HACR Sl 2H2?

DA-A=A @ A+A=0

@ [x] A+A=1

i
|0
ﬂllﬂl

22| AIZHOI 2010 2

@ "jEr4 OR 7AlolE

@ 3F5HE A+0=A, A+1=1, A-1=A, A-0=0

@ FUHA A+A=A, A-A=A

@ B2y A+A'=1, A-A'=0

@ w3W2 A+B=B+A, A-B=B-A

® AgHH A+ B+O=(A+B)+C, A-B-0O=(A-B)-C

® g3 A+ (B - CO)=(A+B)(A+C), AB+C)=A-B +A-C
@ FFWE A+A-B=A, A-(A+B)=A

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

BRI

@ A+AB=A @ A+A=A (B A+B)'=A"'-B
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[ FTA : DRSS H )
O D 2S AIAEOA A B, CO DELE

=0.05, F.=0.02% &t &HA&ArA

5o

@ 0.00001 @ 0.0001

® 0001 @ 001 ® 0.1
[sa] @ [O] FT=7} AND gateo] == AL A, B, C7} S Aol ko] ojupof A
MAPHTIO) 2t} Fp = F x Fy x F. =01x005x002=1x10"*

FTE0IA JIZAALS] DR

2t2+ 0.02, 0.01 ¢ ™ &
AR A2l 1NFEO| LMo}

=
=

@® 0.002 @ 0.0298 @ 0.5642 @ 0.9702

® 0.9998
[Ga] @ [0] F,=1-(1-F)1-E)=1-(1-002)1-001) = 00298

1714, F, =002, F, =001

—F xF, =002+0.01-0.02x0.01 = 0.0298
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A
N ® £
O OE

@ 0.0036 @ 0.0087 @ 0.0324 @ 0.0987 ® 0.8821
2 101 Fy =[1-(1- F)(1- F)]x F, x[1- (1~ F)(1 - F)]

=[1-(1-01)’] x 01 x[1 - (1-0.1)*] = 0.00361

ChS FTEZO0IA AIABO0l DAY EE2?

(
o NEES0IM, 2 REES NES HZE SEOILL)

i
N
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1
ﬂ
rr

@® 0.02352 @ 0.02552 @ 0.02752 @ 0.02952 (® 0.03212
© [0] Fp = Fs x Fg =002352
3714, Fg =1-(1-01)(1-02)=0.28

Fy, = F,[1-(1-02)(1-0.1)] = 0.084
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o 22 FTEUAM F=0.015 F,=0.02, F;= 0.0501H, ZAAtA

TOF &de 82 oF L0201

™

@ 0.0002 @ 0.0283 @ 0.0503 @ 0.0786 © 0.0867

® (0] Fp=1-(1-F)(1-F)=1-(1-F xF,)(1-F,)

= 1-(1-0.015x 0.02)(1— 0.05) = 0.0503

FTESOAM AIAES AZTE L0HRIDE? (
0.1 0IC}.)

o, 2= 289 ¢4

o

=
=

J |

@ 0.0033 @ 0.0062 @ 0.0094

® [O] A% Ry =

@ 0.9936 ©® 0.9981

ERELCE

AgeE) 8 ol&ste] ARt 7hssith
R, =1-F, =1-00019 = 09981
A7NA, Fp=F, x F, =(01x01) x[1-(1- F,)(1- F})]

=0.01x019=0.0019

s
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v
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® 9,9+ 9,95+ 4, 9539, 95 95
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A MAAY 28 MU0 Y= 2429

@ A A=A WAl st A9 ArE Pk
@ AzAe A WARE 9 GPAFS Fske AFES Yol
@ AwHom Az Ha A A7t Sold 94E FFo

@

A ol ngellt A4S Uos)A gom A dojuA] gt
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o
>
°

B
b
S
Y
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® [O] A% AAE Fussell dugFoe 78 4 i, g 2ok,
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= {00 X0 X X1 X, X {2, X
=X }{ Yo {0 X3 (X0 Xop = {0 {0, X

O Az AA 488 TopAbd nARES Fp = Fy x[I-(1-F, )(1-F,)]
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[D2]2 22 FTZ0l Ciét oIU2 244 (minimal cut sets)22 &2 A

27 (¢, Fussell® ZDEIES MECH)

N

B
N N

®»  © ©® O

O {1, 2} @ {1, 3} @ {2. 3} @ {1, 2, 3} ® {1, 2}, {1, 3}
& Falof @k,

T=AxB= {;} x 3,1} ={1,3,1},{2,3,1} = {1,3},{1,2,3} = {1, 3}
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= {0 F X X p X G| X, X = {XG | (X0, X
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CHS FTSOIA ZA A (Top event)Ol 2MBHs 22 2ol P(T) & o

AOQIDL? (T, & ool

1
rr

Xl

2F Atatel ZMEE0|C)

0.4

@® 0.311 © 0.454 @ 0.204 @ 0.928 ® 0.490
@ [O] /1&g AVt SFRHER FAES uddEe 1g5 haste A4
Az A0 FER Faof At ANE FTES 284 B55E ol
ot 2, o714 Az e {A) (B, Clel "tk

A B
o— A —0

P(T)=F, =1-(1-F,)(1-F,) =1-(1- F,)(1- F, x F}.)
=1-(1-04)(1-03x0.3) = 0454
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Ch29 FTZOIA RA AAN TO 2hMistE 2 A0LQIDF? (H, X,, X,,

X,o wAstES DS 0.1 0ICH)

@® 0.001 @ 0.0019 @ 0.01 @ 0.019 ® 0.0361

® [O] 7184 X o] $85rg 145 gests A2 Fo 14dse 7
sfof s}, 3 FEE L Fussell darz]sFoll o3 Ha A A 35,

3

X
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2. TopAHd a17dst

i
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CHS AIAEI0N CHGHOI SAHAH(top event)Ol SEE + A= A AR

(minimal cutsets)2 & I SHI& &&2? (&, X, X,, X, X, s 8

X,

O {X,, X0 X, X} @ {X,, X3 {X,, X}
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