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A Study on the Efficient Operation of Harpoon Missile Maintenance
Personnel Using Simulation Model

Youngjae Choi * Jungmok Ma'

The maintenance of the guided missiles typically requires the efficient management of spare parts and
maintenance time. This study analyzed the impact of the maintenance time on operational availability. This study
classifies the maintenance team with consideration of the skill level of the Harpoon guided missile maintenance
and the goal is to analyze the impact on the operational availability with the skill levels quantitatively. Based
on the real maintenance data of Harpoon guided missiles, a simulation model is constructed and analyzed. The
analysis of the simulation result shows the trade-off between the maintenance time and operational availability.

It is expected that the simulation model can help the maintenance policies of guided missiles.
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Researcher Research Equipment Inspection time Maintenance time

Jeon(2018) KAAV X = Depot maintenance & delay time

Park(2019) P-3C X = Depot maintenance & delay time

Choi(2020) Harpoon X = Intermediate & depot maintenance time, delay time
Kim(2017) Sl{)gf/?]’)’uiléﬁlé Virtual data = Depot maintenance time

Koo(2017) Maintenance System Virtual data = Intermediate maintenance time

This paper Harpoon Real data = Intermediate & depot maintenance time, delay time
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Fig. 1. Harpoon missile maintenance logic
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Table 2. Amount of work per hour

Technical Skilled Intermediate Unskilled

Standard labor labor labor
Maintenance |,/ 0.75 m/h 0.5 mh

Man-hour
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Fig. 2. Study process
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Table 3. Harpoon missile maintenance parts

Parts ﬂﬁtimfe Note
Seeker 304 -
Battery 70 Consumable
MGU 55 -
Altimeter 46 -
Actuator 32 Consumable
Engine 26 -
Initiator 17 Consumable
Control Section 11 -
ECA 7 Consumable
Relay panel 5 -
Converter 5 -
Fuze 2 Consumable
Probe 2 Consumable
Sustainter 2 -
Radome 1 Consumable
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Table 4. Status of maintenance personnel skill level &
maintenance team composition

Skill
Level
Number 2

4
No.l Team : A, A, B, B
No.3 Team : B, B, C, D

A

[oo]

C D E Total

1 1 - 8
/ No.2 Team : B, B, B, B /

2 dAqtolAes d

o] 7|ssze —r{-::]ﬁ]-o:] AF 714423 No. 1 Team, =
= 7]%4Z No. 2 Team, 5k 7]€4% No. 3 Team 2
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Table 5. Result of periodic inspection time

Team Ng. 1 N9.2 N.0.3
(6 times) (7 times) (7 times)
12h 38m 14h 52m 18h 22m
12h 53m 14h 57m 18h 40m
Periodic 12h 54m 15h 03m 18h 55m
inspection 13h 06m 15h 09m 18h 58m
time 13h 12m 15h 12m 19h 05m
13h 13m 15h 19m 15h 11m
- 15h 20m 15h 13m

Average 13hour 15hour 19hour
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Fig. 3. Schematic diagram of proposed simulation model
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Table 6. Distributions of intermediate maintenance time

Parts Probability Distribution(days)
Seeker 0.5 + LOGN(8.59, 14.5)
Battery EXPO(1)

MGU 0.5 + LOGN(8.37, 13.6)
Altimeter 0.5 + LOGN(4.97, 5.45)
Actuator 1.5 + LOGN(8.11, 11.6)

Table 7. Distributions of depot maintenance time

Parts Probability Distribution(days)
Seeker TRIA(481, 1.01e+003, 2.24e+003)
Battery EXPO(743)

MGU 842 + 1.72¢+003 * BETA(0.596, 1.67)
Altimeter 399 + WEIB(283, 0.713)
Actuator EXPO(641)
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Table 8. Simulation result

Periodic Scenario
Insp.ection 21hours 13hours 15hours 19hours
Time | (Standard) |(No.1 team)|(No.2 team)|(No.3 team)
63.16 76.59 76.13 61.33
53.57 75.38 73.17 71.57
67.12 78.25 76.91 68.53
Average 65.58 81.84 80.43 70.22
Operating : : : :
Rate
(100
times) : : : :
59.65 77.47 80.55 59.18
64.58 84.88 76.87 67.42
63.96 78.39 78.38 69.45
Total 65.95 82.03 78.36 69.43
Average
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