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Developing the Optimal Decision-Making Process
through Preventive Maintenance Policy Based on the
Reliability Threshold for Leased Equipment

Kiho Bae - Juhyun Lee - Seonghwan Park - Suneung Ahn'
Department of Industrial and Management Engineering, Hanyang University, Seoul, South Korea

Purpose: This study proposes the optimal PM (preventive maintenance) policy of leased
equipment for lessee’s decision-making using two types of reliability condition.

Methods: We consider reliability threshold based PM model. Equipment reliability is estimated
and used as condition variable. The effect of repair for maintenance is imperfect and represented
by age reduction factor.

Results: We provide two PM policies. Policy 1 is focused on minimized total cost. This policy
guarantees reliability threshold until last maintenance action. Policy 2 focus on maintaining
reliability threshold during leased period. The proposed approach provides optimal reliability
threshold under number of PM. Through result, we finally construct decision-making process for
lessee using reliability threshold and end of reliability.

Conclusion: This study provides two PM policy for lessee’s decision-making. Through numerical
example, we get a result of optimal reliability threshold, number of PM, optimum alternative under
lessee’s reliability condition.

Keywords: Preventive Maintenance, Reliability Threshold, Decision-Making, Leased Equipment,
Age Reduction Factor
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Fig. 1 Reliability function of preventive maintenance policy 1
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Fig. 2 Reliability function of preventive maintenance policy 2
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Table 1 Parameters of numerical example for preventive maintenance policy

Lessee’s reliability conditions
L @ 6 p(l,j) C;)m C:nr Qn
Bypr) By p)
J
5 1.8 24 541 150 200 500 0.750 0.650

1 Reliability threshold and total cost of policy 1 under number of PM

o S ——
S
2
a
o 2
£ 7
505 7
3 A
= 7
e )
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15000
\
\
B 10000\
8
= AN
5 N\
2 5000 - 1
0 . . . . .
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Number of PM

1 Reliability threshold and total cost of policy 2 under number of PM
T T T T T
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0 e :
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Number of PM

Fig. 4 Reliability threshold and total costs with respect to number of PM under policy 1, 2
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Table 2 Data set D;;, of PM policy

]v(i) H]‘H(l) RL(l) TQl) RJ'H(2) RL(2) TCZ2)

1 1.993E-11 1.849E-19 13900.808 6.600E-16 6.600E-16 14221.697

2 1.093E-05 6.825E-10 9180.501 2.410E-07 2.410E-07 9429.445

3 0.002 4.109E-06 6868.034 0.001 0.001 7049.637

4 0.016 0.001 5532.422 0.006 0.006 5667.014

5 0.059 0.004 4689.258 0.032 0.032 4791.536

10 0.471 0.208 3152.549 0.426 0.426 3187.633

11 0.539 0.273 3064.321 0.499 0.499 3093.906

12 0.598 0.338 3008.615 0.563 0.563 3033.826

13 0.648 0.399 2978.096 0.618 0.618 2999.779

14 0.691 0.456 2967.430 0.665 0.665 2986.232

15 0.728 0.508 2972.653 0.706 0.706 2989.077

16 0.759 0.555 2990.763 0.740 0.740 3005.206

17 0.786 0.597 3019.450 0.770 0.770 3032.227

18 0.810 0.635 3056.909 0.795 0.795 3068.275

19 0.830 0.668 3101.714 0.817 0.817 3111.875

20 0.847 0.698 3152.720 0.836 0.836 3161.846

21 0.862 0.725 3209.003 0.852 0.852 3217.234

22 0.875 0.749 3269.809 0.867 0.867 3277.261

27 0.921 0.835 3623.173 0.916 0.916 3627.939

28 0.927 0.847 3701.093 0.923 0.923 3705.488

29 0.933 0.858 3780.803 0.929 0.929 3784.865

30 0.938 0.869 3862.108 0.935 0.935 3865.872
Table 3 Decision—making under lessee’s reliability conditions

Reliability conditions Decision factors Ny Ry R G, Decision-making

Rugiy: 0750 Ry only 16 0.759 2990.863 Pol?cy 1*

Byt 0.650 Ry only 14 0.665 2986.232 Pol?cy 2

Ryyipy and Ry 17 0.770 0.770 3032.227 Policy 2

Ryt 0500 Ryy(py only 14 0.691 2967.430 Pol?cy 1

Byp: 0500 Ry gy only 15 0.508 2972.653 Pol?cy 1

Ryyipy and Ry 15 0.508 0.508 2972.653 Policy 1

* Optimal value of Policy i.
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