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Methodology for estimating the damage rate of

equipment mounted on the warship

Jeong Kwan Yang", Bong Seok Kim", Ji Hoon Kyung"*, Hyun Shik Oh?

1) Department of Industrial Engineering, Hannam University, 2) Agency for Defense Development

Abstract : Accurately predicting wartime resources requirements and preparing war supplies in peacetime is
an important task that can determine the outcome of the war by guaranteeing the duration of the operation.
The wartime warship damage rate is a measure of estimating the battle damage of our warships in the
process of performing battles to achieve the war goal. In the previously studied wartime warship damage rate
estimation method, when damage occurs, long—term repair is required due to the complexity and specificity
of the ship structure. Only the case of a complete defeat at the level of sinking was defined as a damage, and
even if it was impossible to perform a maritime operation mission, it was not estimated as a damage if the
level of sinking was not reached. Therefore, in order to improve the reliability of the wartime warship damage
rate, the equipment damage assessment level can be estimated based on the warhead weight of the threat
weapon system, the vulnerability rate of the warship's equipment, and the warship's hull. In the future, it is
expected that the estimation methodology proposed in this study will be used as a simulation logic when

developing a model for analyzing the wartime resources requirements for the warship's equipment and hull.
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[Figure 1] The results of warship’s vulneraility
assessment[9]
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(Table 2> Criteria of levels of Equipment[9]
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(Table 2> Simulation input forces

Simulation North Korea South Korea
Input forces forces forces
Large : 4
\S;;‘;fsiﬁz Small : 230 Midd%e.: 10
Small : 32
Submarine 40 6
Aircraft - 14
Total 270 66

co} G vEoR BAE AR

Qe ¥ 33 2k
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(Table 3> Initial forces input for operation step

North K_orea Battle Enemy Enemy
operation . surface ;
severity . submarine
plan step ship
Step 1
Surprise attack 5.1% 1z 2
Step 2
Special Forces 7.6% 17 3
Ops
Step 3
Submarine Ops 24.7% o7 10
Step 4
N.K. Landing 45.4% 104 18
Ops
Step 5
Seashore Ops 17.1% 59 7
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{(Table 5> Input data for damage rate

Dy Vulnerable input data
rate

Mob—Kill 0.14
Fire—Kill 0.14
Com—kill 0.14
Hull—kill 0.14
Mob—Kill 0.31
Fire—Kill 0.31
Com—kill 0.31
Hull—kill 0.31
Mob—Kill 0.90
Fire—Kill 0.90

Large ship

MSL | Middle ship

Small ship == = 10,90

Hull-kill | 0.90

PK Mob—Kill | 0.38
Large ship | Fire—Kill_| 0.38

Com—Kkill 0.38

Hull—kill 0.38
Mob—Kill 0.71
Fire—Kill 0.71

Middle ship

Tor Com—Kkill 0.71

Hull—kill 0.71

Mob—Kill | 1.00

, Fire-Kill | 1.00

Small ship Com—kill 1.00

Hull—kill 1.00

Submarne 1.00
4ok B3 WAL AALRCane's
Fighting Ship 2006-2007)& 71€2.2 7533

=
kU Aﬁ}] UJ E]—ZHZ]-H] 7 j]A]_Eg]l: %
=

29 #o
o b et g0 QR AES wee
{(Table 4> Input data for key variables
% glek
Key Variables Input data
Large ship : 1.00
Radar Middle ship : 0.82 | Mobility | | Com/Electronie | Fire
Sensor Small ship : 0.57 i
Capacities Aircraft : 0.03
Sonar Large ship : 0.012 Generator
Middle ship : 0.006
Weapon MiSSﬂe 0.75 Hull
C iti
apacities | Torpedo 0.39 [Figure 2] Kill Tree Diagram[9]
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[Figure 4

- 2o pa|

\ @
\ \ Ex
g wm/,m B
\
il °
gs u/
Mg___
wy \l/
\ T/ £ 5|/ 5\E8 g A
/\ z A EIREIRS:
& 2 M_U 1 3 )
pX W T & o
u_.ﬁmo HB ﬂ_‘ﬂ Er.c dﬂ ﬁo
gt [ o oy W Nio o 75l
A | MM X o Ko
: = el 17ﬂ i WK
s il = . YO 1 o) - =
T © - X N X
= S xﬂﬂ@ﬁwﬂ w0
13 > AExE oy < g
5) ™ X R =~ T TN
c \LL ToR > EO io \HU
2 o oA N & 2
o N B <7 ORT
5 al oF
—1| 3 L Fap® rH
0 = o | B L THo i
5w B E R
: &) M. = oF X
B = o —
! FIHEREEEIE AL
o B = o \_mw_l —_— = 7O
a i =] E < o KX
m _ 2 o F T m o W R
N B = oo mR o, RT Njo
, ” T © oo X0 M (: L
=~ ﬂ — HT — ~ s
o m . o xo KT
o R T RO o

]

ch. ol¥]

o gAE et g Q)

o
Mo

o

_Lmo

ol
X
25

1210
o
o
!
I~
T
w

Hull

000 012 024 035 048

Normal

036048
o

b

Large Mob

012024
e

000 012 024 035 048 0£0

0.00

Histogram of Large_Mob, Large_Fire, Large_Com, Large_|

10.0
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[Figure 6] Equipment Damage rate of Middlel ship
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{Table 6> Damaged Equipment rates

Normal

Small_Mob Small_Fire Smal_Mob
10.04 N Mean 0.9141
StDev  0.05459
157 N 50

504 Smal_Fire
Meen  0.82%2
259 StDev  0.0£039
> N 30
3 | 0

c 0.0 S

5 . Small Com
el & P Meen  0.9369
° Sl G StDev  0.0£247
w = N 50

~

N\ Srall_Hull
) Mean  0.9380
StDev  0.03281

N 50
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o /
N /
24 N
N
0

T T
X " v ' N
AR AN AN

8 gl elat

1o

i o Stdv of
. . of . Total
Ship Equip equi equip damage
type type . damage =
damage rate
rate
rate
Mob—Kill | 0.2347 | 0.1244
Fire—Kill | 0.2993 | 0.1319
Large 0.2732
Ship | Com—kill | 0.3198 | 0.1584
Hull=kill | 0.2390 | 0.1468
Mob—Kill | 0.5899 | 0.2255
i Fire—Kill | 0.5312 | 0.2718
Mid_1 : 0.5516
Ship | Com—kill | 0.5380 | 0.2517
Hull=kill | 0.5472 | 0.2193
Mob—Kill | 0.6608 | 0.2073
; Fire—Kill | 0.6504 | 0.2124
Mid.2 : 0.6598
Ship | Com—kill | 0.6631 | 0.2017
Hull=kill | 0.6651 | 0.1978
Mob—Kill | 0.9141 | 0.0546
Fire—Kill | 0.9252 | 0.0404
Small 0.9286
Ship | Com—kill | 0.9369 | 0.0425
Hull=kill | 0.9380 | 0.0329
TAFIEE AEE 3 A1) SsEE A E
Y EHES A8st] of 3 EHHFE At
shd 3 73 o] HaAl| Al ] dgE EHES
AT 5 ook
(Table 7> Damaged Warships and rates
Initial Total
. . Damaged
Ship type input damage .
Ships
forces rate
Large Ship 4 0.2732 1.0928
Mid_1 Ship 4 0.5516 2.206
Mid_2 Ship 6 0.6598 3.9589
Small Ship 32 0.9286 29.7139
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{Table 8> Damaged Warships and rates

AIABAXLOT HSX H18H 2¥. 2022. 12

Shi Initial | Mean of | Stdv of | Total

: . mput | damaged | damaged | damage

e forces ships ships rate
Large Ship 4 1.028 0.101 0.257
Md.1 Ship 4 2.333 | 0.203 | 0.583
Mid_2 Ship 6 4.009 | 0.239 | 0.668
Small Ship 32 29.522 | 0.903 | 0.923
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type Ship Ship Ship Ship To] A A Y-S wo} AFHAFUTH
P value 0.917 0.136 0.599 0.063
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