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Military Aircrafts Proper Quantity Decision Model Using Simulation Analysis

Sang-min Kim - Moon-gul Lee*

ABSTRACT

It is very important to evaluate proper acquisition of military aircraft against future threats in our military defense

field. In previous studies, the evaluation has been determined in terms of tasking order or weapon power index.

These methods compare the combat-effectiveness index and the number of aircraft. However, this study provides

simulation analysis of proper quantity decision based on actual operational senarios of military aircraft using System

Dynamics. The method reflects the properties of military aircraft operation concepts and considers the rate of failure

of main systems on subsystems, as well as repair and crash rates caused by differentials in peacetime and wartime

frame.

Key words : Military aircrafts proper acquisition, System Dynamics
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Table 1. Indices

Sign Meaning Remark
N Number of Aircrafts
Number of Operation
K ‘Aircrafts State(K, D, F)
D Number of Crash
Aircrafts
F Number of Failure
Aircrafts
d; Crash Rate (i=1,23, - ,N)
N
dy | Probability of non-crash (1-Yd )
i=1
f; Failure Rate (i=1,23 - ,N)
N
fo  |Probability of non-failure (1=-Y35)
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T Repair Rate (i=1,23 -,N)
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Table 2. Probability Model and Simulation Model

Probability Model Simulation Model
4Aircrafts | SAircrafts | 4Aircrafts | SAircrafts
Possible
Operation 95 132 80 139
Days
Failure 23% |
109 209 89
Rate %ol %ol %l (120 days)
Crash | 100 | 1.5% | 1% 1.5% |
Rate
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Table 3. Possible Operation Days on Wartime

Number of
Aircrafts 4 5 6 7 8
Possible
Operation Days| 40 | 81 | 134 | 189 | 243
R? 0.8667 | 0.8766 | 0.8848 | 0.8942 | 0.9009
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Table 4. Operation Rates (%)

sible Operation

Days| 50 100 150 200

Aircrafts

48.95 27.7 17.05 10.53
56.36 33.72 20.24 12.3
67.11 44.73 27.41 16.61
72.34 52.76 35.87 22.1
77.01 59.04 43.26 29.41
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Table 5. Possible Operation Days on Peacetime

Number of

Aircrafts 4 > 6 7 8

Possible
Operation Days

Scheduled Repair| 296 408 531 665 723
R’ 0.992 | 0.9965 | 0.9981 | 0.9988 | 0.9983
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