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3. £AH Wugl Clements-Croome?] %3]

3.1. £3" Wu¢&} Clements-Croome?] 23

280X AHE AXY Wu2t Clements-Croome (2005)2] olE AR Hojx= oA &S
Y= 0 (> 1)E FAREES F(0)E 2+ s & Aol jAs ogEde] o]fof3 o]
Zof| AAHE FETSTE o 2ol Ankal 7Skt

hj(t) = 6" 'h(t), t € (0,z), j=1,2,---,N. (3.1

2l (3.1) Y= TFETTY vl Alxde] A aﬂmiﬂ o] o]Fo AZo| 1FE W
A Alzdle] et %ﬂx—.oi MEE AT Hi, 1FEE (- DUA A2"e ugsEY o F
AslA Z718ttl= Aot} Figure 3.1 o|#]dt 2 HS -.;171] AHE 4 3= Wugl Clements-Croome
(2005)9] AWHARY st Ao D FETTS] AFAJA JFHE 501%1:},

hy(t)

0 x 2x 3z kx ¢
Figure 3.1 Wu and Clements-Croome’s PM model
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0 x 2x 3x kx +
Figure 3.2 Modified Wu and Clements-Croome’s PM model
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2. H7e] g
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4 NE EA0] ofolst Atk o2 314 JungF Park (2003)014 HAe] 7] 279} HA] o
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Table 4.1 Optimal preventive maintenance policy for various u (8 =3, A = 0.1, ¢, =5, ¢p = 3, ¢ = 50)

Optimal policy

u

1.01 1.02 1.03 1.04 1.05 1.06 1.07
z* 0.3268 0.3049 0.3070 0.2899 0.2923 0.2785 0.2674
N* 9 9 10 10 11 12
C(z*,N™*) 36.2309 35.9780 35.7042 35.4276 35.1303 34.8167 34.4830
2’ N C(z",N)
035 u 65
03 \ —* >-— 4\ i 36 \

101 1c2

103 204

1.05
U

1.06 1.07 102 1.02

1.03
U

1.04 1.05

1.03

R

A

1.07

1.01 1.02

1.03

104 126 106 107

u

Figure 4.1 Optimal PM period, number and its expected cost rate for various u

Table 4.2 Optimal PM period, number and its expected cost rate (A = 0.1, ¢, = 3)

u

B Cr Cm 1.01 1.02 1.03
z* N*  C(z*,N™) z* N*  C(z*,N%) z* N*  C(z*,N™*)
5 0.3268 8 36.2309 0.3049 9 35.9780 0.3070 9 35.7042
50 10 0.2746 8 43.0897 0.2563 9 42.7893 0.2581 9 42.4636
15 0.2482 8 47.6894 0.2314 9 47.3571 0.2332 9 46.9967
5 0.2167 18 51.6256 0.2062 20 50.7667 0.1933 23 49.8122
3 100 10 0.1822 18 61.4016 0.1735 20 60.3805 0.1624 23 59.2458
15 0.1645 18 67.9581 0.1567 20 66.8281 0.1468 23 65.5727
5 0.1708 29 63.0086 0.1567 35 61.2428 0.1282 55 58.9876
150 10 0.1435 29 74.9428 0.1318 35 72.8436 0.1078 55 70.1639
15 0.1327 28 82.9469 0.1192 35 80.6245 0.0982 54 77.6606
5 0.5965 5 25.9800 0.5233 6 25.8856 0.5254 6 25.7776
50 10 0.5194 5 29.8443 0.4555 6 29.7360 0.4573 6 29.6119
15 0.4789 32.3661 0.4201 6 32.2488 0.4216 6 32.1142
5 0.3700 11 39.9366 0.3499 12 39.5826 0.3334 13 39.2111
4 100 10 0.3220 11 45.8778 0.3046 12 45.4714 0.2902 13 45.0448
15 0.2968 11 49.7552 0.2809 12 49.3145 0.2677 13 48.8519
5 0.2737 18 51.0075 0.2575 20 50.2789 0.2374 23 49.4764
150 10 0.2383 18 58.5970 0.2239 20 57.7603 0.2065 23 56.8388
15 0.2197 18 63.5501 0.2065 20 62.6429 0.1906 23 61.6439
5 0.8653 4 20.4526 0.8674 4 20.4065 0.8692 4 20.3607
50 10 0.7711 4 22.9578 0.7729 4 22.9060 0.7744 4 22.8546
15 0.7207 4 24.5632 0.7222 4 24.5078 0.7240 4 24.4528
5 0.5491 8 33.0632 0.5029 9 32.8774 0.5059 9 32.6902
5 100 10 0.4891 8 37.1134 0.4480 9 36.9049 0.4507 9 36.6948
15 0.4570 8 39.7089 0.4186 9 39.4860 0.4210 9 39.2612
5 0.3949 13 43.4856 0.3760 14 43.1011 0.3598 15 42.6916
150 10 0.3517 13 48.8132 0.3349 14 48.3817 0.3205 15 47.9222
15 0.3289 13 52.2274 0.3130 14 51.7659 0.2995 15 51.2743
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Abstract

Wu and Clements-Croome (2005) suggest the preventive maintenance (PM) model
with random maintenance quality. They assume that each PM resets the failure rate
to zero and the rate of increases of the failure rate gets higher after each additional
PM. However a system may not be restored to as good as new immediately after the
completion of PM. Thus, this paper modifies the Wu and Clements-Croome’s PM model
and then the optimal PM policy is suggested. To determine the optimal PM policy,
we utilize the expected cost rate per unit time for our model. That is, we obtain the
optimal number and the optimal period by minimizing the expected cost rate per unit

time. The numerical examples are presented for illustrative purpose.

Keywords: Expected cost rate per unit time, failure rate under PM, PM quality, pre-

ventive maintenance model.
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