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A Study on Genetic Algorithm of Concurrent Spare Part Selection
for Imported Weapon Systems
Hyunki Cho *+ Woo-Je Kim
Dept. of Industrial and Information Systems Engineering, Seoul National University of Technology

In this study, we developed a genetic algorithm to find a near optimal solution of concurrent spare parts selection
for the operational time period with limited information of weapon systems purchased from overseas. Through
the analysis of time profiles related with system operations, we first define the optimization goal which
maintains the expected system operating rate under the budget restrictions, and the number of failures and the
lead time for each spare part are used to calculate the estimated total down time of the system. The genetic
algorithm for CSP selection shows that the objective function minimizes the estimated total down time of
systems with satisfying the restrictions. The method provided by this study can be applied to the generalized
model of CSP selection for the systems purchased from overseas without provision of their full structure and
adequate information.
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m,; <k m; = k;
s; : Randomly generate
s fofolufulefolefof o] [efofofufulvfofv]ofr]
2 LCF; : Expected number of failures for ¢th spare part under the given operating period

LCF, ‘1.14|0.23|2,59|0,21|0.16|0.31|2.34|2.74|1.01|0.01‘ |1,14|0,23|2.59|0.21|0.16|0.31|2.34|2.74|1,01|0,01‘

L B ltm; < k., =([LCF,| —1)xs, andif m; = k;, z; =( [ LCF, ] )Xs,
o[ fofofofofufofafofof [afofofu]uifrfo]sfofr]
2 If ©,=0, then s, =0 If ©;,=0, then s, =0
so [ fofofofofrfofrfofo] [fofofufrfufofifofr]

Figure 4. Expression of solution and determination procedure
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Table 1. Genetic algorithm control parameters

Population | Crossover | Mutation | Substitution
Parameters . .
size rate probability rate
Initial values 100 85% 5% 25%

2ol A Local Optimum -2 WA 7] 3, 23] 37]7}
UF 39 48 ged 283 AL Azto] o Adn

B R AE mhwe 3718 20~200744] 208 27147
HA f212 dagFol HANE g d 8d Y35 E
243 A3} <Figure 7>3 2ol BAG A7]= 1602 o 7H3
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Figure 7. Population size and performance
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Figure 8. Crossover rate and performance
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APE Tt HA Ao setvy & A8 A 2
= <Table 2> A A 8FA T

Table 2. Result of best control parameter values

Population | Crossover | Mutation | Substitution
Parameters . -
size rate probability rate
Values 160 45% 3% 35%
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Table 3. Comparison of performance between current and GA methods

Current method ‘ Generic algorithm Improvement
Case 1 : Number of target spare parts 178
Sweden Number of CSP selection 122 107
S Company Required cost($) 1,778,085 1,765,974 20.68%
00 System Expected availability(%) 83.9 98.1 14.2
Case 2 : Number of target spare parts 93
Israel Number of CSP selection 76 68
E Company Required cost($) 7,005,900 6,992,150 £1.96%
LI System Expected availability(%) 27.2 93.9 66.7
Case 3 : Number of target spare parts 228
United States Number of CSP selection 75 149
T Company Required cost($) 1,321,054 1,291,916 A221%
A A System Expected availability(%) 40.1 90.7 50.6
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