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ABSTRACT 

 
 

In this paper, optimization of periodic inspection interval for a two-

component system with failure dependency is presented. Failure of the 

first component is soft, namely, it does not cause the system stop, but 

it increases the system operating costs. The second component’s 

failure is hard, i.e. as soon as it occurs, the system stops operating. 

Any failure of the second component increases the first component’s 

failure rate. Failure of the first component is only detected if 

inspection is performed. Thus, the first component is periodically 

inspected and if found failed, it is perfectly repaired and it is restored 

to as good as new. Failure of the second component is detected as 

soon as it occurs. Since this failure causes the system stop, it is 

immediately replaced. It is assumed that the time for replacement or 

repaired is negligible. We model the first component’s failure as a 

non-homogeneous Poisson process (NHPP) with increasing failure 

rate and the second component’s failure as a homogeneous Poisson 

process (HPP) with constant failure rate. The objective is to find the 

optimal inspection interval for the first component such that the 

expected total cost per unit time is minimized. A simplified numerical 

example along with sensitivity analysis on cost parameters is given. 
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2 40 68.3711 298.7797 407.1509 

3 60 71.1365 212.4608 343.5973 

4 80 72.8890 165.7759 318.6649 

5 100 74.0805 136.1166 310.1971 

6 120 74.9406 115.5262 310.4668 

7 140 75.5901 100.5788 316.1689 

8 160 76.0976 88.7465 324.8440 

9 180 76.5049 79.8587 336.3636 

10 200 76.8391 72.0662 348.9052 

11 220 77.1181 66.9660 364.0841 

12 240 77.3545 60.6694 378.0240 

 T

 

1

sC *n 
* 

*

1

TE C 
  

0 12 1 138.0240 

5 10 1.2 198.9052 

10 8 1.5 244.8440 

15 6 2 280.4668 

20 5 2.4 310.1971 

25 5 2.4 335.1971 

30 4 3 358.6649 

35 4 3 378.6649 

40 4 3 398.6649 

45 3 4 418.5973 

50 3 4 433.5973 

55 3 4 448.5973 

60 3 4 463.5973 

65 3 4 478.5973 

70 3 4 493.5973 

75 3 4 537.1509 

80 3 4 523.5973 

85 2 6 537.1509 

90 2 6 547.1509 
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1

pC *n 
* 

*

1

TE C 
  

0 1 12 80.0653 

20 2 6 158.1677 

40 3 4 201.9568 

60 4 3 235.777 

80 4 3 263.4063 

100 5 2.40 287.511 

120 5 2.40 310.1971 

140 6 2 329.7212 

160 6 2 348.9756 

180 7 1.71 366.4582 

200 7 1.71 383.2214 

220 8 1.50 398.7994 

240 8 1.50 413.5905 

260 8 1.50 428.3816 

280 9 1.33 442.8418 
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