Journal of the Korean Institute of lluminating and Electrical Installation Engineers Vol. 22, No.1, pp. 104~112 January 2008 &0

A ZBYEITO| METY& o182 BXA MRTHI}

SrE Z238 =

(Computer Program Development for Station Reliability Assessment using System
State Transition Sampling)

LY - 2PY - WEY - STITH. VXY . MG
(Gwang—-Won Kim - Kyoung—-Hang Woo - Seung—Ho Hyun - Jin—Man Sohn -
Jin—Hee Han - Yong—-Hark Shin)

2 o

B = WAL AR 4UEE fjsted e AFE Z2a3S Ahetn ok ARE 2R e Alawa
Blzle] A& (system state transition sampling) g ©]48 EH7IES2He 27to g dx gul Al2wAte)Elo]
7b g 53] 2 7 UAAY, H7} giio] X|4EE(exponential distribution) 2 2 ¥ 3}
ALY Utk o] kB Tz adloME e fuets Az wiE S shgdoas
AREY o2 HAFEEE AHE 5 UEE Sk ALe T2 aRs A% FrrE F o
of 2g3te] g o) AAE FHsidth

>
i3]
oL
o

(4

&,
2L
>

Abstract

This paper presents the cormputer program for station reliability assessment. The developed program is based
on Monte-Carlo simulation using system state transition sampling, which has the merit of rapid assessment
compared to state duration sampling. One of the contributions of this paper is introduction of exclusiveness
among events, which makes non-exponential probabilistic distribution be utilized in modeling repair time. The
developed program is applied to well-known sample system and its assessment results are listed in this paper
to show the reliability of the program.
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active passive repair | switching
84 | failure rate [failure rate| time time
(occ./yr) | (occ./yr) |(hr/occ.)!| (hr/occ.)
7] 0.002 0.0001 126.0 1.0
2 0.025 13.0
ki 0.026 43.1 1.0
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+ 8 2K [T40697 (%] B
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Fdry 0.0551 (X3 FLI 1T T
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Table 4. Probability density distribution of annual
LOLF(developed program)

0 1 2 3 4

Fdrl | 09463 | 0.0523 | 0.0015 | 0.0000 | 0.0000

Fdr2 | 0.9444 | 0.0540 | 0.0016 | 0.0000 | 0.0000

Fdr3 | 0.9463 | 0.0522 | 0.0015 | 0.0000 | 0.0000

Fdr4 | 09464 | 0.0522 | 0.0015 | 0.0000 | 0.0000

Fdrb | 0.9445 | 0.0539 | 0.0016 | 0.0000 | 0.0000

Fdr6 | 0.9464 | 0.0521 | 0.0015 | 0.0000 | 0.0000
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Table 7. Probability density distribution of LOLD
per blackout (Roy Billinton)
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Table 5. Probability density distribution of annual
LOLF(Roy Billinton)

0 1 2 3 4

Fdrl | 0.9462 | 0.0522 | 0.0016 | 0.0000 | 0.0000

Fdr2 | 09441 | 0.0544 | 0.0015 | 0.0000 | 0.0000

Fdr3 | 0.9462 | 0.0523 | 0.0015 | 0.0000 | 0.0000

Fdr4 | 0.9462 | 0.0521 | 0.0016 | 0.0000 | 0.0000

Fdr5 | 0.9442 | 0.0543 | 0.0015 | 0.0000 | 0.0000

0-10 | 10-20 | 20-30 | 30-40 | 40-50
Fdrl | 0.7617 | 0.1167 | 0.0562 | 0.0218 | 0.0073
Fdr2 | 0.7637 | 0.1072 | 0.0524 | 0.0258 | 0.0153
Fdr3 | 0.7506 | 0.1118 | 0.0560 | 0.0306 | 0.0158
Fdr4 | 0.4102 | 0.1839 | 0.1209 | 0.0764 | 0.0465
Fdr5 | 04197 | 0.1906 | 0.1107 | 0.0743 | 0.0500
Fdr6 | 0.4039 | 0.1842 | 0.1199 | 0.0828 | 0.0489
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Table 8. Deviation of reliability indices

Fdr6 | 09463 | 0.0522 | 0.0015 | 0.0000 | 0.0000 B o A7 LOLF 97 LOLD | AA49¢ LOLD
el &

{occ/yr) (hr/yr) (hr/occ)
E 6. MY LOLD $ERE(NYS T2I) Fdrl 0.304 354 3,067
Table 6. Probability density distribution of LOLD Fdr2 0.524 3.209 2.7%
per blackout(developed program) Fdr3 0.904 1774 1367
0-10 10-20 | 20-30 | 30-40 | 40-50 Fdr4 0.906 2107 0850
Fdrl | 0.7564 | 0.1154 | 0.0539 | 0.0266 | 0.0128 Fdr5 0.524 1.187 1031
Fdr2 | 0.7634 | 0.1118 | 0.0527 | 0.0251 | 0.0129 Fdi6 0.906 0.998 1111

Fdr3 | 07557 | 0.1149 | 0.0543 | 0.0264 | 0.0131

Fdr4 | 0.4137 | 0.1902 | 0.1133 | 0.0730 | 0.0501

Fdr5 | 0.4352 { 0.1841 | 0.1098 | 0.0697 | 0.0483

Fdr6 | 04165 | 0.1902 | 0.1131 | 0.0714 | 0.0505
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