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Repair-Replacement Policy Optimization of Cold Standby System
with Priority and Preventive Repair for Main Component

Wu Qingtai s Zhou Chunjun, Chen Zhaoxia
(College of Science, Nanjing Agricultural University, Nanjing, 210095, China)

Abstract: A cold standby repairable system with preventive repair is stuided. The system consists of two
dissimilar components. Component 1 is the main component with use and repair priorities, while com-
ponent 2 is the supplementary component. Assuming the failure repair of the main component follows
an extended Poisson process, preventive repair for the main component is performed every time interval
T and is "as good as new”. The successive working time and the repair time of the main component after
failure form two extended Poisson processes. While the repair for component 2 is also "as good as new”.
The working time and the repair time of component 2 are both exponentially distributed. By the renewal
reward theory, the explicit expression of the expected cost rate is derived. Finally, a example is given to
illustrate the theoretical results for the proposed model.
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Tab.1 Results of expected cost rate C(T,N)
N T
40 50 60 70 80 90 100

20 —380.6815 —82.3691 —81.2140 —78.4758 —74.8142 —70.5953 —66.0326
22 —80.8084 —82.4904 —81.3293 —78.5849 —74.9170 —70.6916 —66.1223
24 —80.8549 —82.5348 —81.3715 —78.6248 —74.9543 —70.7264 —66.154 5
26 —80.871 0 —82.5502 —81.3861 —78.6385 —74.9671 —70.7381 —66.1652
28 —80.8758 —82.5549 —81.3905 —78.6425 —74.9708 —70.7415 —66.168 2
30 —80.876 8 —82.5559 —81.3914 —78.6433 —74.9714 —70.7419 —66.1685
32 —80.876 5 —82.5555 —81.3911 —78.6430 —74.9710 —70.7415 —66.1680
34 —80.8759 —82.5550 —81.3906 —78.6425 —74.9705 —70.7410 —66.167 4
36 —80.8754 —82.5545 —81.3901 —78.6420 —74.9700 —70.7405 —66.1669
38 —80.8750 —82.5541 —81.3898 —78.6416 —74.9697 —70.7401 —66.166 6
40 —80.874 7 —82.5538 —81.3895 —78.6414 —74.9694 —70.7399 —66.166 3
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F18 3T 157 J A SR AR AEAS WUl /)N o T B 6 ) 2 80k B
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AL BT[] £ 1 349 B A 58 R AE AN W48 K T B 46 i ) 2%
RORBCTEAR I8N 45 585 32 WA WA A5 5
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Tab.2 Relationship of (T* ,N*),C(T" ,N" ) and A, of component 1

A1 0.1 0.2 0.3 0.4

0.5 0.6 0.7 0.8 0.9

(T" ,N*) (67,50) (58,50) (55,48)

(52,37 (50,30

(48,25) (46,22) (45,19 (44,17

C(T" ,N*) —149.072 —132.143 —111.009 —94.978 5 —82.555 9 —72.700 4 —64.721 6 —58.158 9 —52.674 5

Tab.3 Relationship of (T* ,N"),C(T* ,N” ) and A, of component 1

Az 0.01 0.02 0.03 0. 04

0. 05 0.06 0.07 0.08 0.09

(T".N*) (61,25 (57,28) (54,29

(52,29) (50,30)

(48,30) 47,31) (46,31) (45,3D)

C(T",N") —19.0714 —43.586 5 —60.346 7 —72.855 3 —82.555 9 —90.285 8§ —96.587 3 —101.810 —106. 201

x4 NEHBHE(T N ),C(T" ,N' )5 uzEHER
Tab. 4 Relationship of (T* ,N* ),C(T" ,N* ) and p of component 2

7 0.02 0. 04 0.05 0.06

0.08 0.10 0. 20 0. 30 0. 40

(T",N*) (37,32) (42,3D (43,3D)

(44,3D) (46,31

(47,3D) (50,30) (51,29 (52,29

C(T" ,N*) —143.053 —127.617 —121.787 —116.791 —108.617 —102.157 —82.555 9 —72.128 2 —65.408 3
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Tab.5 Relationship of (T* ,N* ),C(T" ,N* ) and v of component 2

v 0.02 0.03 0. 04 0.05

0.06 0.08 0.10 0. 20 0.30

(T" ,N") (37,26) (43,28) (47,29

(50,30 (53,30

(57,31 (61,31 (73,33) (80,34)

C(T" ,N")—31.177 8 —58.924 9 —73.498 1 —82.555 9 —88.757 5 —96.743 1 —101.682 —111.978 —115.545

SR TSI A A8 1) DX [ T2 R 5 i ) 2 285 T AR
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HAEA WD 4555 WA WA 5
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TRERHE

4 ZEFRIF

W 2 28 48 114 Jo A0 2 A 5 W [) AR W 5 4 PG
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WEFE T P AS [ 268 30 0 4 A iy AR AL v I 45 ] 18
ARG YOI . LEAR LAY B AR AF T 2l i
FIA—ZR SCHYIA A i R A0 20 ) AR
SMAEBIRE AR E] T 45 RG]z A7 5L ] Y
P R4 % 1 T e K 5L O X R AR R AT TR
BEAD) o Sk B (AL L B T S B 5 A I

W25 28 8 48 R PF 018 B K 19 e a2 1 I Ak
TAETARRE . A TE R 20 DU A 9 A AR
R — B 58 MO E AL 55 1% o] 21 JF AR
PRI G A T 8 FH PR 8 1 i i) S 32 K T A B ]
g RGEMAE R Z N T IRIE R G AE AL R SR F
AT SR R 1 A AD/D R 45 Tl SR 9 B R
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