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Abstract It is crucial to set up early the required performance of surface ship for preventing the risk factors such
as an excess of performance, cost and period in development stage. In this study, MOP and MOE are proposed to
establish the method for deriving alternatives, MOP represents the defensive effect for anti ship missiles and MOE
is the ratio of cost and performance. The 16 engagement scenarios which selectively install RF decoy, RF jammer,
CIWS and anti air missile are suggested. The simulation results by using NORAM tool operated by ROK Navy show
that the ship survivability is 0.605~0.975 and MOP is 0.301~0.887. The analyzed results represent the operating
scenario with RF decoy, RF jammer and short range anti air missile is the best cost and effectiveness measure.

Key Words : Air Defense Performance, Cost and Effectiveness Analysis, NORAM, Ship Survivability, System
Engineering
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[Table 1] AAW Mission Analysis Procedure[9]

no Analysis Method
1 Mission requirements are set.
(ex: the number of to be used for defense)
9 Ship Sizes and types are selected to carry
out the mission.
3 The ship characteristics are determined by
using ship design and cost programs.
4 The ship signature and survivability are
determined by related programs.
5 The threat types and levels are established.
6 The mission effectiveness is computed using
a mission model.
7 The results are analyzed and comparisons
with baseline cases are made.
8 Conclusions are drawn. A more detailed
analysis is carried out as needed.
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[Table 3] MOP designed

for alternative defensive

weaposs
Mn((:P A B C D E F G
MOP1 M M M X X X X
MOP2 M M M H X X X
MOP3 M H M X X X X
MOP4 M H M H X X X
MOP5 M H H H X H X
MOP6 M H H X X X X
MOP7 M H H H X X X
MOP8 M H H X H X X
MOP9 M H H M H X X
MOPI0 | M H H M H X M
MOPI1 | H H H X X X X
MOP12 | H H H X X X
MOP13| H H H M H X X
MOP14| H H H H H X X
MOP15 | H H H M H X H
MOPI6 | H H H H H X H

A : Fire Control System, B : RF Decoy

C : RF Jammer, D : Close-in Weapon System

E : Short Range SAAM, F : Medium Range SAAM

G : Long Range SAAM

SAAM : Surface to Air Anti Missile
M/H/X : Medium/High Class/Not installed
MOP1~5/6~10/11~16 : 3,000/5,000/8,000 ton class ship

[Fig. 2] Engagement Simulation Process
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[Table 4] Ship Survival Probability and MOE
MOP Surviyal ‘ 'Cost MQE Rank
no Probability  |(billion won)| (relative)
MOP1 0.605 774 0.782 5
MOP2 0.810 1154 0.702 7
MOP3 0.667 794 0.840 2
MOP4 0.830 1174 0.707 6
MOP5 0.905 135 0.670 8
MOP6 0.710 86.8 0.818 3
MOP7 0.820 124.8 0.657 9
MOP8 0.870 98.1 0.887 1
MOP9 0.920 1171 0.786 4
MOP10 0.960 1587 0.605 10
MOP11 0.750 191.2 0.392 12
MOPI12 0.830 229.2 0.362 14
MOP13 0.910 2215 0411 11
MOP14 0.920 2405 0.383 13
MOP15 0.967 304.6 0.317 15
MOP16 0.975 3236 0.301 16
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*Bar Graph : Total Cost
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[Fig. 31 Best Cost/Effectiveness Configurations
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[Fig. 4] Maximum Survivability Configurations
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