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Optimal Combination Model for Carrier Strike
Group Considering the Naval Ship’s Power Index

Keewon Jang' - Moongul Lee' - Giduck Kwon’

"Department of National Defense Science, Korea National Defense University
ROK. Navy Submarine Force Command

In accordance with the aquisition of a light fleet aircraft carrier (CVL) in the future, Korea Navy needs to
consider the naval battle ships combination of carrier strike group (CSG) to escort CVL. Existing studies have
been focused on the necessity, legitimacy, and qualitative contents related to the introduction of CVL, but
quantitative studies on the combination of CSG for the operation of CVL are rarely studied. In addition, it is
difficult to similarly accommodate the battle ships combination of advanced countries such as the United States
and the United Kingdom, etc., which are operating the CSG, due to the different types of battle ships, the
number of possessions, and their weapon system. We propose an optimization mathematical model based on
goal programming about the combination of CSG for battle ships owned by the Republic of Korea navy or
planned to be introduced in the future. The proposed study considers the optimal method to satisfy the power
index, operation maintenance cost, and constraints that include CSG combination by applying the two goals of
maximizing combat power and minimizing input cost.
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Nimitz-class carrier

« acarrier — The carrier provides a wide range of options to the U.S. government
from simply showing the flag to attacks on airborne, afloat and ashore targets.
Because carriers operate in international waters, its aircraft do not need to secure

bl

Ticonderoga-class cruiser

_Aﬁ

Arleigh Burke-class
destroyer

[U——

Los Angeles-class
attack submarine

landing rights on foreign soil. These ships also engage in sustained operations in
support of other forces.

« a guided missile cruiser — multi-mission surface combatant. Equipped with
Tomahawks for long-range strike capability.

* two guided missile destroyers — multi-mission surface combatants, used
primarily for anti-air warfare (AAW)

+ an attack submarine — in a direct support role seeking out and destroying hostile
surface ships and submarines

+ acombined ammunition, oiler, and supply ship — provides logistic support
enabling the Navy's forward presence; on station, ready to respond

The Carrier Strike Group (CSG) could be employed in a variety of roles, all of which would
involve the gaining and maintenance of sea control.

« Protection of economic and/or military shipping

« Protection of a Marine amphibious force while enroute to, and upon arrival in, an
amphibious objective area.

« Establishing a naval presence in support of national interests.

oy

Supply-class replenishment
ship

Figure 1. The U.S. Navy Carrier Strike Group (Source:www.navy.mil)



Table 1. Basic Combination of the Korea Carrier Strike
Group(draft), Park(2020)
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- Light Carrier 1 unit

- Aegis Destroyer 2 units

- Destroyer 2 units

- Submarine, Logistic support ship
1 unit for each (optional)

Surface to Surface/
Counter Air Operation

- Light Carrier 1 unit
- Landing Ship 3 ~4 units

) L%ndfmg/ . - Acgis Destroyer 2 units
cace rnlorcement —_ pectroyer 2 units
Operations

- Submarine, Logistic support ship
1 unit for each

Non Combatant
Evacuees Operations

- Light Carrier 1 unit
- Aegis Destroyer 2 units (optional)
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Figure 2. Combination of the China Carrier Strike Group
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Figure 3. Combination of the Korea Carrier Strike Group Diagram(draft)
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Optimal Combination Model for Carrier Strike Group Considering the Naval Ship’s Power Index
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Table 2. Candidate Naval Ship Type Selection Status
Main Capability Main Capability
Type Q’ty . Long-range remark Type Q’ty . Long-range remark
Aegis sys’ . Aegis sys’ .
Counter air missile Counter air missile
DDG-II 3 0 0 TBD KDDX 6 (0] 0] TBD
DDG- I 3 0 0 - FFG-II 6 X X TBD
DDH-II 6 X 0 - FFG-TI 8 X X -
DDH- I 3 X X - 7 types warship 35 units
Table 3. Surface to Surface Capabilities Status
Category Name Warhead Range Conversion Total
Guidance missile Haesung 000kg 000km 2,873.33
DDG- I 13,816.56
Naval gun MK-45 000kg 000km 10,943.23
Guidance missile Harpoon 000kg 000km 1,459.36
DDH-II 12,866.07
Naval gun MK-45 000kg 000km 11,406.71
Guidance missile Harpoon 000kg 000km 1,459.36
DDH- I 9,570.23
Naval gun 54°(127mm) 000kg 000km 8,110.87
Guidance missile Haesung 000kg 000km 1,436.66
FFG-1I 11,581.68
Naval gun MK-45 000kg 000km 10,145.02
Table 4. Surface to Ground Capabilities Status
Category Name Warhead Range Conversion
DDG- I Guidance missile Haesung-2 000kg 000km 16,000
DDH-II Guidance missile Haesung-2 000kg 000km 8,000
DDH- I Guidance missile - 000kg 000km 0
FFG-II Guidance missile Haereyong 000kg 000km 1,600
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Table 5. Surface to Air Capabilities Status
Category Name Warhead Range Conversion Total
SAM SM-2 000kg 000km 9,361.71
DDG- I SAAM RAM 000kg 000km 218.24 11,825.00
CIWS G/K 000kg 000km 2,245.05
SAM SM-2 000kg 000km 3,744.68
DDH-II SAAM RAM 000kg 000km 218.24 6,207.97
CIWS G/K 000kg 000km 2,245.05
SAM - - - 0
DDH- I SAAM Sea-sparrow 000kg 000km 435.54 4,925.64
CIWS G/K 2 unit 000kg 000km 4,490.10
SAM - - - 0
FFG-II SAAM Haegung 000kg 000km 357.77 1,745.14
CIWS Phalanx 000kg 000km 1,387.37

Table 6. Aegis Combat System and Survivability Weighting Constant

) , Survivability Weighted Value
Categor Acgis sys Stealth Electronic Warfare
gory Weighted Value i Decoy-measure Weighted Value
Designed System
DDG- I 2 0 ¢} (0] 2
DDH-II 1 0 ¢} 0 2
DDH- I 1 X 0 0 1.6
FFG-II 1 0 0 0 2
Table 7. Surface to Sub Capabilities Status
Category Name Warhead Range Conversion Total
Guidance MSL-1 HongSangeo 000kg 000km 540.22
DDG- I - 679.65
Guidance MSL-2 ChungSangeo 000kg 000km 139.43
Guidance MSL-1 HongSangeo 000kg 000km 270.11
DDH-II - 409.54
Guidance MSL-2 ChungSangeo 000kg 000km 139.43
Guidance MSL-1 - - - 0
DDH- I - 139.43
Guidance MSL-2 ChungSangeo 000kg 000km 139.43
Guidance MSL-1 HongSangeo 000kg 000km 135.05
FFG-II - 274.48
Guidance MSL-2 ChungSangeo 000kg 000km 139.43




Table 8. Mobility and Automation Index Status

M A9 58 L F FEA T I

Max Cruise Ratio (HP/full-load Ratio Automation index .
Category ) : 05 Total Capability
Speed displacement tonnage) (Length/Width) (FLDT / no. crews)
20kt: 5.49 7.75 6.19
DDG- I ° s 8.52
(5500nm) (58200 / 10600) (165.9/21.4) (10600 /277)
17kt 10.58 8.62 491
DDH-TI * os 9.34
(5500nm) (58200 / 5500) (150 /17.4) (5500 / 228)
18kts 14.92 9.53 434
DDH- I 0s 10.25
(4500nm) (58200 /3900) (135.4/14.2) (3900 /207)
15kts 14.93 7.01 5.20
FFG-II 05 9.50
(4500nm) (53620/3592) (122/17.4) (3592 /133)

Table 9. Annual Operating and Maintenance Cost by Naval Ship Type

Operational Cost Maintenance Cost Support Cost
Salary / Meals / Clothes Fuel / Tranin Ammo / Repair Support crew / Equipment / Facilities
Category Oper’ Cost Maint” Cost Support Cost Total Averge per unit
DDG- I 353 910 11 1,274 425
DDH-II 527 467 27 1,020 170
DDH- I 246 329 13 588 196
FFG-II 54 17 1 72 72
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Table 10. Prediction Criteria for Naval Ship Type Power Index to be Built
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Category Criteria
- Anti-air/submarine Support Cost = DDG- 1 Capa’ + 0.5x(DDG- I Capa - KDDX Capa)
* Addition Ballistic missile intercept and Anti-Submarine operation capability against existing DDG-1
DDG-1I - Maneuverability and Automation = DDG-1 Capa’ + 0.5%(DDG- I Capa - KDDX Capa)
* The larger the ship, the lower the maneuverability
* Misc. : Same as DDG-I
- Each Capability, Maneuverability and Automation, O&S Cost = Average of DDG- I and DDH-II Capa’
KDDX * Set the median value considering the selection of the HULL number
+ Misc : Survivability and Aegis sys index : Same as DDG- I
- Each Capability, Maneuverability and Automation, O&S Cost = Average of DDH-IIand FFG-II Capa’
FFG-II * Set the median value considering the selection of the HULL number

- Misc :

Survivability and Aegis sys index :

Same as FFG-II
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Table 11. The Calculation of Power Index by Naval Ship Type

Giduck Kwon

. Counter-Air Anti- Maneuv’ 0&S
Category | Counter-Ship |Counter-Land — - — .
Fire Power | Aegis | Survivability Total Submarine | & Auto’ Cost
DDG-II 13,816.56 16,000 |14,633.51 2 2 58,534.04 814.71 7.88 488.75
DDG- I 13,816.56 16,000 |11,825,00 2 2 47,300 679.65 8.52 425
DDH-II 12,866.07 8,000 | 6,207.97 1 2 12,415.94 409.54 9.34 170
DDH- I 9,570.23 0 | 4,925.64 1 1.6 7,881.024 139.43 10.25 196
KDDX 13,341.31 12,000 | 9,016.48 2 2 36,065.92 544.59 9.80 297.5
FFG-III 12,223.87 4,800 3,976.55 1 2 7,953.1 342.01 9.42 121
FFG-II 11,581.68 1,600 | 1,745.14 1 2 3,490.28 274.48 9.50 72
Table 12. The Normalization Result Each Ship Type by Evaluation Factor
Fire Power >
Category . . Anti. Maneuverabll.lty 0&S
Counter-Ship Counter-Land Counter-Air Submarine and Automation Cost
DDG-II 0.4165 0.5860 0.6871 0.6070 0.3212 0.6335
DDG- I 0.4165 0.5860 0.5553 0.5063 0.3472 0.5509
DDH-II 0.3878 0.2930 0.1458 0.3051 0.3807 0.2204
DDH- I 0.2885 0 0.0925 0.1039 0.4177 0.2541
KDDX 0.4022 0.4395 0.4234 0.4057 0.3994 0.3856
FFG-II 0.3685 0.1758 0.0933 0.2548 0.3839 0.1568
FFG-1 0.3491 0.0586 0.0410 0.2045 0.3871 0.0933
4. 78 ¥ Ass A Arakgke] Waol A FE tiF - o
A -t - iR Y 718 2 AT A Aatskat
A3 A2 uet o] 74 FHFE AHAFE A&} o) g H} Folof F},
oH, o] & Aratete AU7HA AT £ 47 A o] AR Y ] G AN Ak Hiol AA 3
A AT e R oR ASAYH S S2AYEE E& o] YA Atstgke W gk Bt yrolok gkt
g HH3) g Bys A Hoh B ZY A XA U 58 232 Y9 right(#2 ~ 3 X)), left(#4 ~5 X))
He A ol ANE 8 B3 FA%7 )& A FY dZA = A T2 o] AAHHES ¢
e ARE AHSSIL Y 7 A5 ot AR A4E o ole FA9 gYEs Foll tF taol Aol 4
S22 Set 24 Angel B IFAFLAFAE FIR  fHEE SEaL, 5Y UF AN FI5 L0 2
£ 4SSN d9HoR SHAY BAL 54 5 wHT S 9t o 04 B AUY S dnkl
£E2 &t gl e "AE H23A 7= B ol wehA #4sk#50) 9| A k= FF o] Eetof gt
g S e W MR ASHE BRE Foj 24 -0 59 A3 98 fo rward(#l 9] A]), backward(#6 <
Wl A 7H8 SA #h& ZEe 5 sk Aot z])OH AAEE 349 582 2 ﬂl &y gi& 589 4

A 370 Aol AN 71241 TR A
s 2 629 AL A= AL 7B AA R 7| E 7}
AL of o 2t

- ZH g Aol = ke A (AR A A DT
3 SIA), left(#4 ~ 5 A A))oll &= F ol
o’go] o] A 2~ HAEAA Bf o] L3t o] U F

9 7} B AES HlE o 2 o) g By S FAdT
DODAFAYYE 28 At dF - A - dfg - B 8 715
ARG 5, Ao LG AHAN FHEAE
‘ EA ] 7H¢ 7V

@ BEALY $4 24 Bhasd g
2

R PR R ORI L FOEE EEEE
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47 232 4580,
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72 BYoA FJTTAL delolE = theol <Table
13>7} <Table 14> 4 YEFUE vho} 2ok AFFAL2 4T
TR sskE o/ Y AA, 70 FE F 3549 ¢4
7 o] 2 AEAA i Yol & A 22 F43ATh
a8 a MAdsE 4 4 g - oA - dF - g -]
4 2 AFs TE G LI FA ] g At A5, 4
A Brtase A5, B7t849 HEd FY5, AFA
s B3l Y5 HXAE JEsidh o71A 72 A
HWrtaAo e AEE 7tsAE A 838k forward(#1
£121)9} backward(#6 91 2])oll = 1 58, right(#2 ~ 3 $1%)<}
lefi#d ~5 AANell& HE 59 159, 7IE Bto4he &
F2eAE A3 7hEA & A E o o whel 149
H7t8 25028, 716 2528 H7E8 A8 0.1449] 7FS A E 4
&3t

Table 13. Index and Set

43 A4

AW E <Table 15>9 2t} O #llF Aol §AH o] &
FEW | B dgEA god 02 YehfE o]u o)
0. Q9 4% 7 Wt 4 ZxG g 9AE el
A2 A BR2AgHE 53 A4 2F A=A 2
AU E o]l &88 Ao,

44 BAeAEY 28 Ple o BR A
OEELE
B AT RYo BARSE 483 2
max Y, Y, (ws; S8« X,;)
i€ IjET
maxEZ(wgi * 5G; - Xl])
==y

I=1{1,2,3, 4,5, 6} : Positions around Carrier, i€/

J = {ddgsl, ddgs2, ddgs3, ddgfl, ddgf2, ddgf3, ddhsl, ddhs2,

ddhs3, ddhs4, ddhs5, ddhs6, ddhfl, ddhf2, ddhf3, kddx1, kddx2,

kddx3, kddx4, kddx5, kddxo, ffgtl, ffgt2, ffgt3, ffgtd, ffgt5, ffgt6, ffgsl, ffgs2, ffgs3, ffgs4, ffgsS, ffgso, ffgs7, ffgs8}

7 types, 35 Warships, j€J

J = {ddgsl, ddgs2, ddgs3, ddgfl, ddgf2, ddgf3, kddx1, kddx2, kddx3, kddx4, kddx5, kddx6} : Aegis System’s Ship, J € J

Table 14. Input Data, Parameters

S8, @ j's normalization index of anti-ship capability
SA; : j’s normalization index of anti-air capability
M4; : j's normalization index Maneu’ and Auto’ capa’
ws; : Anti-submarine weighted value at i position

wa; : Anti-air weighted value at i position

wma; @ =7 Man’ and Auto’ weighted value at i position
avg_SS : Average of anti-ship capability

avg_SA : Average of anti-air capability

avg_MA : Average of Man’ and Auto’ indices

avg_ws : Weighted average of anti-ship capability
avg_wa : Weighted average of anti-air capability
avg_wma : Weighted average of Man’ and Auto’ indices
@3_SU : Anti-submarine capability at 3-quartile
Goal_SG : Goal value of counter-land capability
Goal_SU : Goal value of anti-submarine capability

Goal_Cbst : Upper value of O&S cost of CSG

SG; : j’s normalization index of counter-land capability
SU;

Cost;
wg, : Weighted value of counter-land capability at ¢ position

j’s normalization index of anti-submarine capability
J’s normalization index of O&S cost

wu; : Weighted value of anti-submarine capability at ¢ position

weost, : Weighted value of O&S cost at 4 position

avg_SG : Average of counter-land capability

avg_SU : Average of anti-submarine capability

avg_Cost : average of O&S cost for warship

avg_wg : Weighted average of counter-land capability

avg_wu : Weighted average of anti-submarine capability

avg_wcost . Weighted average of O&S cost

Goal_SS : Goal value of anti-ship capability

Goal_SA : Goal value of anti-air capability

Goal_MA : Goal value of Maneu” and Auto’ capability

Force_vdlue,; : Fire power index j ship at ¢ position = {(wS; « 85)+(wG, SG])-&-(wA,Z. . SAJ.)—&-(wU « SU)}» (wMA; + ]le)

i

J ? J

Table 15. Decision Variable

D X; €1{0, 1} =1

: if j ship located at i position, 1 or 0,

binary variable

@ d_SS", d_SGY, d_SAT, d_SU"", d_MA™"", d_Cost™ : Non-negative real number of deviation to anti-ship

=i}

counter-land - anti-air - anti-submarine %

Maneuverability and Automation index, upper value CSG’s O&S cost




10 3714

max Y} Y5 (wa; « S4; + X)) )
iEIjEy
max Y, Y, (wu; * SU; » X,;) (5)
iereJ ’ ’
max Y, Y, (wma, * MA; - XU) (6)
== '
minEE(wcosti + Cost; » Xu) )
ierjes
40~ % Bhesd ZEGE 9507 99 A8
ot ofm thet fHZ] %, 7188 B A A &

e g A2
HArghs AT

FAH EFxgo|nE

(2) Al ¥
B AT 239 Aok e Tt 2

Y, =6 ®)

==

VX, <1 ViES ©)
ie1

DX, <1 Viel (10)
S

Z (Xz’;‘JFXB’]') =1 (11)
s '

by (X +X5;) = 1 (12)
s

SN (ws; » 55, « X,;) = 6> avg_ws X avg_SS (13)
=y =y

3N (wg, » SG; » X;;) = 6 X avg_wg < avg_SG (14
==

3 (wa, - SA; « X;;) = 6xavg_waxavg_SA  (15)
==y

3 (wu, SU; » X,;) = 6 X avg_wu < avg_SU  (16)
ielje

ZE(U””% e MA; « X;; = 6Xavg_wmaxavg_MA (17)
iELEJ X X

33 (weost; Cost; l]) < 6 X avg_weost Xavg_Cost  (18)
iEEJ

28U, - X)) = @B_SU (19)
EJ

Y(SU, « Xg;) = QB SU (20)
JEJ

D84, « X)) =D3(54; « Xy;) =0 1)
JEJ JEeJ

D84, « X)) = D(S4; « X)) =0 (22)
JEJ JEJ

2 (8)2 2l 7P Aol whet F 64 o A o] HAHEEF 3}
 Holth S U AN E0I 19 5574 oh
S8 A gdhe] FHgol $UFRT A7 2ES B},

4 0)% 4 (10022 A= 14 $4 ¥FHL 2
HE 179 917 olstolth B £F Aokat 402 Hu
o] $WTRT} AAY ZES B,

o
> ©

>

1)3 (12)-2 right(#2 ~ 3 $12) 8k left(#4 ~ 5 $1A) ]l ©] A

o2

72374

2 AA BF FE F
ﬂ°ﬂ%&L“ﬂq

A (13) ~ (18)& 3 T EY 4 H7t84 B8t 3
o] HA FHE9 %?rﬁ}%k B E T} Fofof gtk Al o4
ojy, +FFAH Fobe HET} Zojof s A 4ot
ok A Bt 49 7FE A7 2] Wil Brha A v}
FA 9 et AT E 2L

21 (19)9F (2002 i 5H o] 89 forward(#1 $1A]), back-
ward(#6 9120l FFEH = ] i T8 WA AA g
A O 5E 9 3AHES S Bohe Folof dtheE A 9FA ol

A1 213 (22)+ right(#2 ~ 3 A, left(#4 ~ 5 HAA)ANA &
d dEA = HEA O Yo MAHES st O3 o
T & AFst L §AAA S WA 8] 3 Al ekol Tt
Zt 979 B o] d20d E9 zko]7t 0o] HA

& Z1017] Wz oo 2ol =42 2 -g-ek AT

i 14 o) weA TgHofof

o

2 (23)e FRAYY AN EEH = T g0t
min (d_SST+d_SG*+d_SA*+d_SU +d_MA"  (23)
+d_Cost™)

Sl AFAGHE Bl G5 FHpol A FE&H
el A ZF AR R S HAgtete] BrhR A R
T 2T HE 223 ol Ao AW A F T A4 g
Al A3 E Aot}

(2) Al ok

YD (wS, « S8« X;)+d SST—d S~ (24)

ierjeJ

=0.8* Goal_SS
YD (WG« SG » X;)+d SGT—d SG~ (25)
ieljeJ
=0.8* Goal_SG
YD (wA; + SA; « X;)+d SAT—d SA” (26)
ierjeJ
=0.8* Goal_SA
S (w X,;)+d SU'—d SU 27)
ieljeJ
=0.8% Goal_SU
;{j;](wMAL. « MA; « X;;) +d_MA*—d_MA~ (28)
=0.8* Goal_MA
S ) (wcost; » Cost; » X;;)+d_Cost" —d_Cost™ (29)

ierjeJ

=0.8* Goal _Cost
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A2 GAMS(General Algebraic Modeling System) 38.3.0 3]
23} £ 3} Intel(R) Core(TM) i5-8250U CPU @ 1.60GHz(8 CPUs),
8192MB RAM 2] Windows 10 373 2] ZAFE A A5
AQ)~(NE 5ATFE FE F oM AFAIY ol 27
<Table 16>3} Zo] Zt W7k Q 49 Ao FH ko] AFE= Atk

Table 16. Target Value Results for Each Evaluation Factor

oA A
ko] H2A 2

5228 £4 2%

GAMS Z2 1% &8 ExA o] 245 g
A3} H%2H 02 KDDX 24,

=
DDH-TI 23, FFG-1I 23 0]

=HRom 7 A &g A3 obd <Table 17> 2.
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I+ <Table 18> ﬂt} T
o] FFG-117} FFG-IIZ, #6 9

Category Goal value Result Category Goal value Result
formula (1) Goal_SS 0.336 formula (4) Goal_SU 0.382
formula (2) Goadl_SG 0.278 formula (5) Goal_MA 0.339
formula (3) Goal_SA 0.357 formula (6) Goal _ Cbst 0.225
Table 17. Result of Carrier Strike Group Combination

Main Capability
Position Type of warship . Long-range
Aegis sys’ L
Counter air missile

Forward #1 DDH-II X 0

. #2 KDDX 0 0
Right

#3 FFG-II X X

#4 KDDX 0 0
Left

#5 FFG-I X X

Backward #6 DDH-II X 0

g o

]

2L
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Table 18. Calculation Result of Anti-air/sub Capability Enhancement Model

i Combination results
Position B T : .
Normal Operation Anti-Air focused Anti-Submarine focused
Forward #1 DDH-II DDH-II KDDX
. #2 KDDX KDDX KDDX
Right
#3 FFG-1I FFG-II FFG-1I
Left #4 KDDX KDDX KDDX
e
#5 FFG-II FFG-II FFG-1I
Backward #6 DDH-II KDDX DDH-TI

Table 19. Changed naval ship type's anti-air/sub capabilities

Types of warship Anti-air capability Anti-submarine capability
KDDX 0.4234 0.4057
DDH-II 0.1458 0.3051
FFG-II 0.0410 0.2045
FFG-I0 0.0933 0.2548
% 9] DDH-II7} KDDXZ AAHS T 44" &3 U g 5 5.4 A4 u) L Ju) AR S 24
2 M <Table 19>9F 2ol ¥ %2 & 5= 7k
G50 % WA AL O T kg Seo| zaga A NF AT $2US A0, % 9 92 gRAR
_ FE, S 7o AE A =8 Ao YA
ol 41 ﬂxH DDH-TI/} KDDXE W45l om o] =g | = "ﬂo;’H j ) RS :%M o % ijxﬁ
HEe o 58S FH0E WA, JPastel BT ARSI o5& WSl Al AR
_?’] é“—q_% %Eﬂ—lﬂ-@?oﬂ/\‘] _I__%a-]_ E] U%,Q. %%;}0:] :9-:}'1_]. ]'7] ‘l’IEH E"“O'ITZ]H]% EHH] Z‘] *I'E'H]JT-'E
« Hahgleh, A4 4%ol 4 83714 elatgon sH o A9
NEAHQ A3 23} YRS 4P FaE| hE Az z I TAL ATE 4800 85 Sl
&0 2 o] AArZo] 7}58S BQlE 4 9T} 03 53, it 532 ro] JH2FE A&t

Table 20. The Possible candidate combination by Carrier Strike Group

4 ships 5 ships (Anti-Submarine focused) 5 ships (Anti-Air focused)

7 ships 8 ships
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Table 21. Analysis Result by Number of Naval Ships

13

Category Optimal Combination Fire power index| O&S cost index | ratio power vs. cost
4 ships KDDX 2%, DDH-TI 2% 7.1652 1212 5911881188
( Ami_SubSm zlrll‘rf’: focused) KDDX 2%, DDH-TI 3%, 8.6776 1.4324 6.058084334
5 ShipS =] = =
(Anticair focused) KDDX 23, DDH-II 23, FFG-TI 13 8.2055 1.3053 6.286294338
6 ships KDDX 23, DDH-TI 24, FFG-1I 23 9.2458 1.3986 6.610753611
7 ships KDDX 23, DDH-TI 3%, FFG-1I 23 10.7582 1.619 6.644966028
8 ships KDDX 23, DDH-II 4%, FFG-TI 23 12.2706 1.8394 6.670979667
6.80
. ——0
B 640
O
g 6.20 6.29
5
& 6.00
o 6.06
4=
G 580 591
Ke]
@ 5.60
5.40
4 ships 5 ships(anti-Sub) 5 ships(anti-air) 6 ships 7 ships 8 ships

<Table 20>° FAEd wet HAx2dE 42 die
<Table 21> ¥ <Figure 4>} 2t} x4 I
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