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Deciding the Maintehance“ Priority of Power Distribution System
using Time—varying Failure Rate

ZH K -THEL -4 B E
(Hee-Tae Lee - Jong-Fil Moon - Jae-Chul Kim)

Abstract - The failure prediction and preventive maintenance for the equipment of nuclear power plant area using
reliability-centered maintenance have been grown. On. the other hand, the maintenance for power distribution system
consists of time-based maintenance mainly. In this paper, the new maintenance algorithms for power distribution system
are developed considering reliability indices. First of all, Time-varying failure rates are extracted from data accumulated
at KEPCO using exponential distribution function and weibull distribution function. Next, based on the extracted failure
rate, reliability for real power distribution system is evaluated for applying the effective maintenance algorithm which is
the analytic method deciding the maintenance point of time and searching the feeder affecting the specific customer. Also
the algorithm deciding the maintenance priority order are presented based on sensitivity analysis and equipment
investment plan are analyzed through the presented algorithm at real power distribution system.
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Fig. 1. Analysis flow for aging failure analysis
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Table 6 Maintenance Ordering considering 8
e "iu \W<a_]

1 4771 5 7] 1.6097434560E-07 1 4709 7] 8.0487172802E-08
2 57744 7] 1.6075843686E-07 2 5714 7] . 8.0379218429E-08
3 5174 # 7] 1.5931061520E-07 3 5174 = 7] 7.9655307598E-08
4 27494 2 2.6076865254E-09 4 2749 2 2.7124505412E-10
5 27534 2 2.3765445960E-09 5 2748%K = 2.4225446400E-10
6 27638 = . 2.3765445960E-09 6 27534 & 1.1367814911E-10
7 257X 2 2.1491882978E-09 7 27634 2. 1.1367814911E-10
8 27584 = 1.9258775379E-09 8 27574 2 1.1165537995E-10
9 214782 1.7069164691E-09 9 2154 &2 1.0948053441E-10
10 27604 =2 1.4926664891E-09 10 27474 2 1.0712499002E-10
11 2748 2 1.4926664891E-09 11 27564 2 1.0455071598E-10
12 2156 &2 1.4926664891E-09 12 27604 =2 1.0455071598E-10
13 27594 2 1.2835650571E-09 13 27504 2 1.0170549101E-10
14 2762M 2 1.2835650571E-09 14 2762X = 1.0170549101E-10
15 '27614‘1 =2 1.0801540751E-09 15 27614 2 9.8514551625E~11
16 2752M 2 ) 8.8312497182E—10 16 27504 &2 9.7686389221E-11
17 27464 2 2.6914233268E-10 17 27524 2. 9.4864822160E-11
18 - 27504 = 2.6914233268E-10 18 27514 & 8.8929855769E-11
19 2514 =2 2.2375166568E-10 19 614 C0S2 6.68078E-11

20 27644 2 8.8312497182E-11 20 614C0OS3 6.68078E-11

= 7 pE 28 +HE RXEFT Al RXE$HE 2 M2 EX|(SAIF, SAIDI)
Table 7 Repair cost.and SAIFI index when cumulated maintenance considering 8

=4 0.155323 15 . 0.130680 15
14 ~ 2¢4 0.153708 30 0.129872 30
19 ~ 3¢9 0.152107 45 0.129072 45
129 ~ 44 0.124454 10,649 0.096622 10,649
19 ~ 589 0.122880 11,326 0.089950 14,507
1£9 ~ 69 0.117250 13,695 0.089146 15,184
19 ~ 79 0.116003 14,259 0.086331 17,553
19 ~ 8&4 0.109703 17,531 0.085725 18,117
1€9 ~ 9¢4 0.108085 18,478 0.082574 21,389
19 ~ 109 0.106402 19,606 0.081766 22,336
19 ~ 11+4 0.100643 23,465 0.077926 27,481
=9 ~ 12¢9 0.092964 28,609 0.077084 28,609
19 ~ 13¢9 0.092906 29,060 0.077055 28,664
19 ~ 14«4 0.092327 29,511 0.076766 29,105
174 ~ 15¢9 0.086161 35,219 0.073683 34,813
1£9 ~ 169 0.082077 39,845 0.050397 75,014
129 ~ 17&94 0.078805 51,999 0.048355 79,640
19 ~ 18¢9 0.067985 92,201 0.037686 101,698
19 ~ 19¢9 0.063050 114,259 0.037685 101,713
19 ~ 209 0.061974 115,478 0.037684 101,728
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