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Abstract

This paper studies the impact of the maintenance time of anti-ship missile Harpoon on operational availability
with real field data. The Harpoon maintenance simulation model is developed as a testbed for identifying the
optimal inventory levels on operational availability. Using multiple linear regression analysis and integer
programming, the optimal inventory levels of essential assemblies are suggested. Finally, the result of sensitivity
analysis shows the quantitative impact of maintenance time on operational availability and inventory costs. The

authors believe that this quantitative analysis can support policy decisions to decrease maintenance time of missiles.
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Fig. 1. Study flow chart
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Fig. 2. Schematic diagram of proposed simulation
model
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Table 3. Distributions of field maintenance time
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Table 4. Distributions of contract maintenance time
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Table 5. Results of simulation
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3 1 1 1 15 46.38
4 1 1 15 1 4743
13 50 25 1 15 66.64
14 50 25 15 1 67.14
15 50 1 15 15 69.33
16 50 25 15 15 70.16
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Table 6. The result of multiple regression analysis

P | vae | gyl el | T ae
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Table 7. Optimal quantities of harpoon assemblies

% | wg(e) | S8

50 1.95

25 0.0026

15 1.42 70.02 %

14 0.21
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Table 8. Probability distributions of seeker with
decreased field maintenance time
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; IE2E(Y) | BRQ)

()

=

100 % 28 | 0.5 + LOGN(8.59, 14.5) 9.48

90 % % 79*BETA(0.317, 2.62) 8.53

o | o
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N

% 70*BETA(0.317, 2.61) 7.59

70 % 6.64

2
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61*BETA(0.316, 2.59)
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2
o
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Table 9. Probability distributions of seeker with
decreased contract maintenance time

ool | owmel sgeme) | BN
100 % %8 | TRIA(481, 1.01e+003, 2.24e+003) | 1105.63
90 % &8 | TRIA®432, 907, 2.02¢+003) | 995.06
80 % A8 | TRIA(384, 806, 1.79¢+003) 884.5
70 % A8 | TRIA(336, 706, 1.57¢+003) 773.94
60 % 28 | TRIA(288, 605, 1.34¢+003) | 663.38
50 % 8 | TRIA(240, 504, 1.12¢+003) | 552.81
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Table 10. Simulation results with decreased
maintenance time

=8
2QA|ZF
& M| 2|FHH| | ZA+LF

100 % A& 70.02 70.02 70.02

9 % A& 70.56 73.07 73.68

80 % A& 71.11 76.24 76.45

70 % A& 71.48 79.41 80.36

60 % A& 72.69 81.43 83.06

50 % 2% 73.54 83.96 86.35
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