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Fig. 1 Series-parallel system framework
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Table 1 Result of case No.1(example 1)

28 TE1 T%2 %3

Gl 0.966.1.3.45.2 0.770.2.2.59.21 0.997.1.6.32.0

B2 VES Y FE3
T2 0.965.1.2.97.2 0.800.1,1.00.18 0.997.1.5.87.0
HIE3 0.965.1.2.19.2  0.900.1,1.00.10 0.997.1.5.10.0

C, 8.61 6.59 17.28
G, 17.22 55.20 0.00
C, 25.83 61.79 17.28
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MZA T —RBE I ) | LARGE ] 58 B 2 20K
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BEERI TR 1I~R6 IR 25,

x2 BE2HER(EHI—)
Table 2 Result of case No.2(example 1)

28 VED VEY) T3
HIT 1 0.990.1.345.1 0.847.2.1.3.14  0.997.1.5.86.0
L2 0.983.1.6.06.1 0.800.2.1.0.18 0.997.1.9.76.0
L3 0.925.1.10.83.4 0.800.2.1.0.18 0.800.2.1.00.18

C, 21.35 6.60 17.62
(o 53.84 54.18 18.00
@, 75.19 60.78 35.62

2) AR HIFERUA AR | DL AR G nl SR i A2
BRI R 5 ARG R R Hbrag Ak
T ZEE R TR 1~F6 TR 35 H,

*3 BEINER(EHI—)
Table 3 Result of case No.3(example 1)

28 ES Ji%2 LEE

HE1  0988.1.4.23.1 0.836.2.1.22.15  0.997.1.5.86.0
FJE2  0.969.1.4.14.2 0.800.2.1.00.18  0.964.1.3.69.2
FJE3 0.940.1.3.97.4 0.809.2.1.00.17 0.800.2.1.00.18

C, 12.34 6.58 11.55
C, 28.39 54.46 2537
@, 40.73 61.04 36.92

x4 BEINER(EHZ)
Table 4 Result of case No.1(example 2)

28 VES Ti% 2 LEE

M1 0.974.1.42271.2 0.800.3.0.8.26  0.822.2.0.9.16
HJE2  0.974.1.42271.2 0.800.2.0.8.18 0.845.2.1.1.14
HIGE3  0.974.1.42271.2 0.800.2.0.8.18 0.800.2.0.8.18
HioE4  0.974.1.42271.2 0.800.3.0.8.26  0.800.3.0.8.26
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E il ED VEY S
C, 169 084 8 8
C, 338 168 70 65
C, 507 252 78 73

x5 BE2MWER(EHT)
Table 5 Result of case No.2(example 2)

S8 ES! JFE2 JiF3
Gl 0.973.1.18291.2 0.800.2.0.9.18  0.800.2.0.9.18
HJE2  0.974.1.31703.2 0.800.2.0.6.18 0.819.2.0.7.16
HIE3  0.973.1.8129.2 0.800.3.0.4.26 0.831,2.0.5.15
HyE4  0.977.1.73221.2 0.800.3.0.1.26  0.800.4.0.1.34

C, 131 345 5 5

C, 262 689 40 38

@, 394 034 45 43

*6 BREINER(EHZ)
Table 6 Result of case No.3(example 2)

28 VES Tr%E2 T3
HIG1 0979.1.4722.2  0.800.3.0.5.26  0.866.2.1.6.12
FAJE2  0977.1.7366.2 0.836.2.0.6.15 0.851.2.1.4.14
PAJE3 0.974.1.18435.2 0.831.2.0.6.15 0.832.2.1.2.15
P4 0.967.1.4519.2 0.800.2.0.5.18 0.819.2.1.1.16

C, 35042 5 5

G 70 085 41 38

C, 105 127 45 43
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Design on system reliability optimi-
zation based on the spare parts’
cost of life cycle

Shao Songshi', Li Qingmin', Li Hua’

(1. Department of Researching, Naval University of Engineering, Wuhan 430033, China;
2. Department of Weaponry Engineering, Naval University of Engineering, Wuhan 430033, China)

[Abstract]

There are problems in the previous system reliability optimization study because

of system cost only including system price and without considering the system operation cost
during the life cycles. We employ a simple calculation method of the spare parts’ cost based on
the estimation for spare parts demand during the whole life cycle, in the condition of two kinds
of nonlinear reliability-price function, system composition units being not repaired and units’
life time obeying exponential distribution, research system reliability allocation optimization as
the goal of minimizing the sum of system price and spare parts cost. The simulation results
show that the method is simple, convenient and feasible, and can effectively avoid over optimi-
zation when only pursuing the lowest system price at the expense of the whole life cycle cost.
The system reliability optimization scheme, which based on the spare parts’ cost of life cycle,
can efficaciously reduce system operation cost during the life cycles.

[Key words]

genetic algorithm
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