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Reliability Evaluation of Power Distribution System
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Abstract - In this paper, the Time-varying Failure Rates(TFR) of power distribution system components are extracted
from the recorded failure data of KEPCO(Korea Electric Power Corporation) and the reliability of power distribution
system is evaluated using Mean Failure Rate(MFR) and TFR. The TFR is approximated to bathtub curve using the
exponential and Weibull distribution function. In addition, Kaplan-Meier estimation is applied to TFR extraction because
of incomplete failure data of KEPCO. Also the reliability of the real power distribution system of Korea is evaluated
using the MFR and TFR extracted from real failure data, respectively and the results of each case are compared with
each other. As a result, it is proved that the reliability evaluation using the TFR is more realistic than MFR. In
addition, it is presented that the application method at power distribution system maintenance and repair using the result

of TFR.

Key Words : Time-Varying Failure Rates(TFR), Reliability, Power Distribution System, Mean Failure Rate(MFR),

o
o

2
22

2] o]

o ot
® g
e o

4

ol
ol
2

Fatol

[*3

o 9 1o N oy o Nl o) Mt
e
e

K
oN

} o

o e 4 e

i
til

39 od

ooy
NN o
e

ol
ot

M
N o lo ok ook
fl
o
i
o

oo N o ey e
o

offt 1
N

i
tlo
8 rlo
I
10{_1‘

4 1
0

2 O
=2
2

B

N il
oft
o
>,
i
k1

g o

13te] e
k. Wenyuans H
Azt wel 1

1w d A gl A8
=woll A= wAlE 7
Zsdth AHEE g E HolH e

A
ofo

ol
ol

o ol&ste]l AA A

4y
N
9\_;
ot
o o,
)
X 0

2
w19
ot

X, 1

7Fs A,

=3 o2
i
[
pa)
2
)
b
AN

o

o off

=
o
N

o

2 M oof

o
o g

e
-

NOE R m
ol

N

>

2

O:

L)
< o

e

N
oo T
e o © 30 1o

H_\‘LXH
ol
I

o
i [
O ﬂ]io S~

§2

g1l =

2

fo v rz a2
fu

> X Koo
o
lo mu

w12

L

[

=

A

I
58
X
i
o
©

ko

4o
2 I
e

N
to g

|

ol Hz
o

>~
-
=2

>

F
,—hox

B E o]&stTt AWM
o] &% 3 (Bathtub curve)

o
e
Hr
H

i
of o

EUR)
<

e
ol
32
s}

o H
o,
N
)

v BHugEd Ay

£
_‘>L

op
ofr
=

e >y,
ﬁ:@og%mioia'm
=)

Olo
i

F—?‘JHUO,?“.’,

i]_mr\r
Nz
NopoE ]

*

33
T @A,

Ara

A3 e

154

D FFe Fuse| ) 1738} wg - g

ot
)
B

-mail : shon@kyungwon.ac.kr
12010 4¢ 7o
120103 4¢Y 26Y

£ gARFHE Aol b aRHAAE BAstn, Nz

FAE skl 7171 wAA A= AdERE JERASAT

2, WMAE 717 n¥E F&

APdn 1FELS JJud(Random failure)z} s}
(Aging failure)2 = #2]& 4 9o, Bathtub FAo= X

9 F vt degugFe A= E(Exponential distribution
function)®= XEd8 o, dFuFge sfolE BIE
(Weibull distribution function)® =@ &3}t @] 14
tolHE A5, ddste 24 Exds E42 34 BE5E
S FAY 1FES FEIALE A 1FE FE VW
< FaaEd [2ld d9Eel k. A (D~6G)e ATEExT
F, 4 (6)~10)L 9olE BETgd FHE 2S UEd
o A7IA, f)v FEEESS, Fi)v SEZXST, R
= AR g5 EE Bdridaew, e 1ZES 44
UERATE Egk gfolE BEFTFAAN me FEAETF, e F
ERESFE YERdth

f(t) = Ae™ (1)

F(t)=1-e™ 2

R(t)=e™ (3)
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E{t)=MTTF ==
® 2 (4)
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the total operation time of component )
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Fig. 1 TFR of overhead line.
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Table 1 Failure rate and Weibull parameter of overhead line.

A FE Nl/yr] 5.23E-03
Wi gE A3t E MOyl 5.26E-02
A AMO)yr] 5.79E-02
Lo F4ES m 2.1
dfol & EF - =
HERSF q 257.41
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Fig. 2 The real model for reliability evaluation.
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Fig. 3 Reliability evaluation model.
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Table 2 Restoration time of manual/automatic distribution line.
g FEAE g

1. 233k A 3 min/km 1 min/event
2. A A 3 min/km 3 min/km
3. F3tdA =4 AA 5 min 2 min
4. F3HAA 5 min 1 min
5 g7 x=% 5 min 5 min
# 3 LPY =87 F
Table 3 The number of customers.

LP L1| L2| L3| L4| L5| L6| L7| L8| L9| Tota

F87F 4 | 50(60|47|3 |70 652 |50|3 350
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Table 4 The load point indices.
Load Point A [fiy] r [hif] U [hy]
LP1 0.9103 1.0429 0.9493
LP2 0.9103 1.0429 0.9493
LP3 0.9103 1.0429 0.9493
LP4 0.8603 1.0347 0.8901
LP5 0.9103 22121 2.0137
LP6 0.9103 22121 2.0137
LP7 0.8603 2.2720 1.9545
LP8 0.9103 21777 1.9823
LP9 0.8603 2.2355 1.9231
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Fig. 4 SAIFl and SAIDI trend for year.
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Fig. 5 SAIFI, SAIDI sensitivity analysis.
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Fig. 6 SAIDI trend for replacing the component.
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