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The purpose of this study was to propose an operational concept for a ship in a fleet equipped with an interceptor missile
system, a naval surface to air defense system, and to develop a simulation program that reflects it. The results of the defense
activities of other ships in the fleet can be reflected by receiving information about the status of the enemy missiles. The allocation
of defensive assets is based on the survival probability of the ship, not on the destruction of enemy attacks, which can be obtained
as the product of the expected survival probability for each enemy missile. In addition, the concept of predicted survivability
was introduced to assess the loss of future defense opportunities that would result from assigning a new command. A simulation
program was also developed as a tool for realizing the proposed concept of operations, which generated cases.
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<Table 1> Simulation Environment for Enemy

ltem Value Notes
Ship Location (0,0)m
Enemy ongn 300km ~ 500km uniform distribution
(distance)
Enemy origin 30° ~ 120° uniform distribution,

(azimuth) east = 0°

Enemy interval

8s exponential distribution
(second) *p foutt

Enemy velocity

N(1500, 502) km/h normal distribution
(speed)

function of speed and

Enemy Pk/h 60% - h
cruising distance
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<Table 2> Simulation Environment for Ship

ltem Value Notes
Radar detection
range (distance) up to 300km
Rada.lr detection 2s 1 round detection
interval
Radar detection N
probability 80% per round (2s)
Missile intercept 50 ~ 150 km
range
Missile cruising .
. 500 km/h maximum speed
velocity
Missile acceleration ..
5s launch to cruising stage
range
Missile launch
. 4s
interval
Missile Pk 90% function of distance
Missile Capacity 40
CIWS range 5 km
CIWS Pk 0.5% /s
Command delay 75 Time between command and

actual launch
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<Table 3> Simulation Result
Missil Missil
g4 | Launch | Detect omd | taunch
time time
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2 6.36 367.45 377.86 386.89
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4 16.06 0.00
5 28.29 179.07 213.86 222.89
6 45.84 356.60 405.86 412.88
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8 62.93 385.20 455.86 462.88
9 66.35 211.84 281.86 288.88
10 70.35 433.80 507.86 514.88
11 75.84 202.30 287.86 296.9
12 79.17 11.86 97.86 104.88
13 82.71 81.72 169.86 176.88
14 88.00 194.60 285.86 292.89
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