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ABSTRACT

Wartime warship damage rate indicates how much damage of friend warships shall have occurred during naval
battles accomplished under specific war operational plans. The wartime damage rate analysis provides the baseline
of wartime resources requirements. If wartime damage rate is overestimated, the national finance will get to
negative effects because of exceeding the budget for inventory, operation, and maintenance of resources. Otherwise,
if wartime damage rate is underestimated, the national defense will lose in the war because of lack of critical
resources. In this respect, it is important to estimate the wartime damage rate accurately and reasonably. This
paper proposes a systematic procedure to estimate the wartime warship damage rate. The procedure consists of five
steps; force analysis, operation plan analysis, input variable definition, simulation modeling, and output analysis.
Since the combat simulation model is regarded as the main tool to estimate damage rate, the procedure is focused
on the development of model and experiments using the model. A case study with virtual data is performed to
demonstrate the effectiveness of the developed procedure.
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Key variables Input data summary
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Fig. 2. Engagement logic of combat system
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Fig. 4. ARENA user interface of navy warship battle model
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Table 6. Initial force input for operation step

North Korea Enemy Enemy
: Battle : ;
operation severit surface ship| submarine

plan step Y| (Total 230) | (Total 40)

Stepl
Surprise 51 % 12 2
attack
Step2
Special 7.6 % 17 3
Force Ops
Step3
Submarine 247 % 57 10
Ops
Step4
N.k Landing 454 % 104 18
Ops
Step5 o

Seashore Ops 17.1 % 39 7
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L&A, Table 73 o] AA 2P &4 =45
S AgE 4 g Table 8. Damaged warships & rate by ITEM
. [TEM Initial input | Damaged Total
Table 7. Damaged warships & rate by ARENA result force ships damage rate
Initial | Mean of | Stdv of | Total |Stdv of DD 4 1 0.250
ARENA | .
result input damgged damaged damage|damage
force | ships ships rate rate FF 4 2 0.500
DD 4 1.028 0.101 0.257 0.025 PCC 6 4 0.666
FF 4 2.333 0.203 0.583 0.051 PKM 32 28 0.875
PCC 6 4.009 0.239 0.668 0.040
PKM | 32 | 29522 | 0903 | 0923 | 0.028 ARENA sl Bl abde g &7t
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2k 2.8 %7t dldEn) A7 EHE A9eE A 2 F
AHHE 7|Fo 7 AAT Aijo|t) Hypothesis 7 value | P value Testigg result
testing (a = 0.05)
< DD 0.28 0.779 Null hypothesis is
54 & FF 1.64 0.101 not rejected
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