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Reliability-Centered Maintenance Model for Maintenance of Electric Power
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Abstract — With the implementation of electric power industry reform, the utilities are looking for effective ways to
improve the economic efficiency. One area in particular, the equipment maintenance, is being scrutinized for reducing
costs while keeping a reasonable level of the reliability in the overall system. Here the conventional RCM requires the
tradeoff between the upfront maintenance costs and the potential costs of losing loads. In this paper we describe the

issues related to applying so-called the “Reliability-centered Maintenance”

(RCM) method in managing electric power

distribution equipment. The RCM method is especially useful as it explicitly incorporates the cost-tradeoff of interest, i.e.
the upfront maintenance costs and the potential interruption costs, in determining which equipment to be maintained and
(TBM) method, the traditional method widely used, only takes
the lifetime of equipment into consideration. In this paper, the modified Markov model for maintenance is developed.
First, the existing Markov model for maintenance is explained and analyzed about transformer and circuit breaker, so
on. Second, developed model is introduced and described. This model has two different points compared with existing
model: TVFR and nonlinear customer interruption cost (CIC). That is, normal stage at the middle of bathtub curve has
not CFR but the gradual increasing failure rate and the unit cost of CIC is increasing as the interruption time is
increasing. The results of case studies represent the optimal maintenance interval to maintain the equipment with
minimum costs. A numerical example is presented for illustration purposes.
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Fig. 2 Failure rate model of distribution system equipment
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Table 1 Data of customer interruption cost
~8) 28 g [H/kW]
1[min] | 20[min] 1[hour] 4[hour]
FAL 0.102 2.062 6.192 23.602
Al g 2.912 5.827 17.480 69.919
A& 31.383 90.226 142.966 248.883
THE 1.318 194.529 784.809 1376.408
A9 & 79739 | 223.769 868.347 | 2062.011
e 3.231 38.769 340.154 983.538
Akl & 7.875 4458768 | 14856.726 | 707.138
7 &7t dlolE
Table 2 Load point (LP) data
g g | BRI W] b 5
LP1 LP2 LP1 LP2
FAE 10 10 15 30
g 150 100 10 20
A& 200 300 4 3
THE 0 0
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5598 0 0
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