KIGAS Vol. 17, No. 1, pp 49~55, 2013
v (Journal of the Korean Institute of Gas)

http://dx.doi.org/10.7842/kigas.2013.17.1.49

e

M2 ZEE 0|88 k-out-of-n A|AE! AME[E 24
Of#ia] - &M - FE] - BHEE - AE - "IN

Fehetal stehg sty *SHYAATd

(201249 10€ 11¥ AHF, 20129 109 26 54, 2013 29 22 =)

Reliability Analysis of k-out-of-n System Using Reliability Path

Heon Seok Lee - Jae Mo Yang - Byungtae Yoo - Chulhwan Park
Deaheum Kim - Jae Wook Ko
Department of Chemical Engineering, Kwangwoon University

*National Disaster Management Institute
(Received October 11, 2012; Revised October 26, 2012; Accepted February 22, 2013)

29

Abstract - Large scale systems, the facilities for the production of power, gas and chemical, have the com-
plex structures. Most systems require the high reliability for the improvement of process efficiency, but it is dif-
ficult to analyze the reliability of processes with complex structures. In this study, we investigated reliability
path of chemical process with k-out-of-n system by reliability block diagram(RBD) and calculated the reli-
ability of process through the failure enumeration method of reliability path. This method should help in ana-
lyzing the reliability of k-out-of-n system.

Key words : reliability, k-out-of-n system, RBD, reliability path

L A 2 Ao =go] Hal At SHA T tiE-E 98

A7 e ALLE 7|wke 2 sle] WaH oA T

FH 2= AAEEA, off-shore ZHE, 3}st-3-3+ g 9] b4 (Stability) = A8t oll= T oH &
I 2L AR A A BAEE AbleE A E Q] o] Atk FF2 g4 (Stability)S wAIst7] $13
Jsf Bl olyzt A FTo = A3 IHHZQ I A TAAN=HL AP e AFHoR dF3he=

AL WS Fag TAlolth 2zte] dule] 414

a7} gho] walaleT. FUclAE Beted @ )

2A BolA WA AR Q1Ste] B 919
B7} ol U@ A7k gas) A= 1 2
3} 919 2.0le) g QA o) el ALnsh wol
Zasign Aol 15% 45 e volHE
o A 9 PHBHE g3l AAH

+CorTespondin,g.f, author:jwko@kw.ac.kr
Copyright (© 2013 by The Korean Institute of Gas

HolEl S nig oz FYA2E] A AES 4
@ 5 U=s Fon YO YA Stability) &
BE 9] Witk A el uE FHW A
Hle) ol goE Qg FHFHE Aol FAU
SFH A (Safety) & SAIR & Qlet.

Ar) s3] A9 FEI 23, AEo] B
sk ol - SlERAEe] 1L - AP Th
0B WS- o AgH] A - FL - 452

- 49 -



o194 - A=

FEH 2 AT DS A 1ol vl ot
AAGA AN M EE kA (Safety) & HA0RE a1
Hatal Utk HZole SAEAFA A AT AR
o] AABA S} ol M FFEAE Tt 84
(Safety)= & H3} A, &
A AIEE =Y
Atk o)A
e, 7o
aaa=s

weba] FAe A AFolA FHe
AFH o R A3t AL ulg Fa3%
Z}zke] Adu| o] Mg HolElE Hig oz
dATE FAY F UARE FoEA F
73 (Stability) < A2 = Utk =3 A4
o] o]Fo g I FHFTHE Y, &
7373 (Safety) & A At

A2 A= 19501t AGREE(Advisory Group
on Reliability of Electronic Equipment)ol ©]3l A2t
HATHI]. 1960 tholl HolEo] o= A= AAZ} &
Y AF = o] &2 1967 Barlow 5ol ©J3f 21543
o] 4=8}2] o] &(Mathematical Theory of Reliability)
o2 JEHATH2]. A= =S AN 71E] W
HorE NEEE 57HE FASEA 2z A
A M E LAzl A EE Fohe W, gz
AA BB EE EAs F-&(Boole)A4kell 2l 4
Aelshs W 5ol ATH3A4L

o] AFollA= WA B3F 34 A BA2=EIZTe]
AZ T 25 RBD(Reliability Block Diagram) 2.2 3%
A3t RBDOIA wetd AAARE Hfst] E5
o] AE ARE AEY AR PEE 2@ o]
WS k out-ofn Al2=Hlel] 835t A=A ALt

@ % Qe PHel BE ATE FUG

i

{0 of
1 o
g2 0

G E
o, of of

A %0, oft
Mo ox
o
=
o
[e%

R
N
N

o ki oxt
iz M o

LR
R ooy
ox
o

of
ol

A
o
=
o Ho 2 o2

o o o2

bt

ST
o [

Hir
o
N,
X

o ofl Ha >
AR
= Loy
(o o B o

L
e 2
o ol

Il. AlE|x &k

ok

A
T

21. ME|E &
A= YA 2Eo] MBAAECL ] SO
o|Fojx Foj =4 3ol A, dxhe 7Tt B2
4% 7158 14 flo] 3T FE7olgla A9
o

et [~

i

[*)
Z Stk o714 AZEE A 2Ee THSE
Aul, HBA "0 o] 2 SHESIolE Eh
Azsgo] AFHo} 23S ARl A4 744
o HUY 5 Qe BE 2AL oJusn, $744
A5 AHgEA 0T Y 5 ek BAEAL M
o) L%, G, AFH B A AAY 20
o glom, AHGEAE Azl A&,
BEARL, SRS L AL 2ol TFsd

o o

a

o

It pin PN

KIGAS Vol. 17, No. 1, February, 2013

LR

H} =z 3]

=

- A

ool

= ° J_-’—ZH:?F

FZolt), &3 7|7 2 1,000,000 AlHE 715
o= &, FAE 7L Azdle oEsh )
o] 253 o Bek[s]

A EE 2 AANE 20} FHH SR e
o, AA NS ALST ARbe] ook BASA
e AYERA, Azdo] Fold YRE THY F
F2 Urhith, o] Aol A%z Bk A
Wo] A5 SERA K, 3 GEUS AT
to] W5 e FHAH S A,

AR E G5 Ro)E AATY FFE e

&O

F9dom 7 gke AL oA e A AEEES 9
u)sty 412 Ao
Nt)  Nt)— Nt) NAt)
t)= = =1- 1

A= 30 M) M) M

o714,

t SAANZE

Mt) : SRAZ B9k An) 2 S A 28le] 2o

N(#): RN B AGA o7 A= I

NAt) : AN T Aso st AT

=3 FADYGE FHALGRETSF, )=
AAE sl AzEo] Azt oA ngd SFER
Aol =5y 229 2

NAt) M)~ Nt)
t)= =
) T @)
Nt
=1-—~=1-Ht
0 Rt

FRuAREIFE BAYEEFE A=
3, ol Bl =g 2R 5ge] AE 24
@)e2 vepd & 9ok

Ft)+ ’t) =1 ©)

AW AZE, toll A @Az 1 AEHES YER)
E 2ARELESdFf(HE FRHEXSFF)E
u|Bsle] A8 5 AThA@).

. dF(t)

)= 0 4)

2)(3)& 2L A4S 23l hdshd A
SEUE} AR =gpete] BAXS 4= &d

- 50 -



22. X|ZYA|AE]

xlai/\]/\alo]a]- olx 3t
Nzdo] 14 e A2Eg g
AhH o r AFEr]| AsiAE BE
A o Ags)of e @t HdA

&8 A 5 gl 5

oy o

B

mln: fo N o

2
)
k1
oM,
fu
il

1>

An

-

r?ﬂr

ST
=3
=13

10 4o

al

=

0] &3} k-out-of-n A| Z~ 8l Al &) =

®)

6% Uepd % 9

©)

A U= AA
= A"l Q]
A BA| 2EEol
2He

Yo N2HoE 7} nE

WREEPEC BRI

2% & Fig 137 ﬂt} 5]

o] A2"e] Al e B o] 1A L}x] ool
UA 91, BE a7hA 18

al, % 27]- ‘71]—0]
A ke sHgolt &
WA ¢
7F
Hre Fokzo

&

i go

[ e O 1)

E;q

= n7H'/]

r=R &R =11R

z2HH

Fig. 1. Series System.

Fig. 2. Parallel system.
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Table 1. Example of RBD array
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Fig. 4. Example of RBD.
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Table 2. Example of failure enumeration array
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