etz Mstal=2 )

Journal of the Society of Naval Architects of Korea

SHE 710] Qb SHA T2 Fho| o

=

11, Yol M

o=
[LAN [

87 ol AARICtoLiBIAG A

pISSN:1225—1143, Vol. 50, No. 6, pp. 383-389, December 2013
elSSN:2287-7355, http://dx.doi.org/10.3744/SNAK 2013.50.6.383

o

o

r

Development of a Simplified Vulnerability Analysis Program

for Naval Vessel
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Analysis and review of survivability is one of the most important aspects when naval vessels are designed, Because aiming points of
threat towards the naval vessels in the battle field could not be estimated exactly, probabilistic and statistic approach is frequently

introduced to evaluate and enhance the vessel survivability, Some commercial survivability analysis programs are used to perform the

analysis for enhancement of susceptibility, vulnerability and recoverability but, they are usually classified and impossible to be exported

to other countries because of their national security. In this paper, a simplified vulnerability analysis program is developed to evaluate

the vulnerability of the warship in aspects of structure, redundancy and its mission capability at the conceptual design stage, To verify

the developed program, the analysis results were compared with those of the commercial program MOTISS(Measure of Total Integrated

System Survivability).

Keywords : Ship survivability(84 MZA)  Vulnerability analysis(F|
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Table 1 Survivability performance levels (Sajdak, 2007)

Survivability
Performance
Level

Capability

The minimum survivability design
SPO requirements to maximize crew survival in
an abandon ship condition.

Stay afloat with sufficient electrical power
SP1 for damage control so that
the ship can be salvaged and towed.

SP1 plus minimum propulsion to limp

Sp2 home for repairs.
SP2 plus self defense to protect against
SP3 subsonic aircraft/ASCM and

small craft.

SP3 plus a minimum of surviving
SP4 equipment and systems to conduct
the ship’s primary mission.
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Fig. 1 Survivability enhancement design procedure (Sajdak,
2007)
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Fig. 7 Vital component modeling of vital equipment,
crew, piping component by MatLab
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Table 3 Threat characteristics for aiming point generation

To sustain mission capability, 50%

Threshold propulsion system availability after
threat damage

To sustain mission capability, 100%

Objective propulsion system availability after
threat damage
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Fig. 9 Generation of selected threat scenarios using
aiming point
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Fig. 10 Damage ellipsoid volumes for the selected
threat scenarios
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Table 4 Comparison of requirement evaluation results
between MOTISS and developed program

Analysis Analysis
Results by | Results .
Developed by Difference
Program MOTISS
Threshold 92.5% 92.5% 0.0%
Objective 27.5% 27.5% 0.0%
Survivable
Percentage of 475% | 50.0% 2.5%
Port Propulsion
System
Survivable
Percentage of o o o
Stbd. Propulsion 72.5% 70.0% 2.5%
System
Average - - 1.3%
3.3 T T AlLfz|20] CiEH 24 Zxf o

Fig. 14~15& 3.1E0lIM 7|&3t 2505|9] ujA AL &

A Ant = okl 1A ALIZ|2(Single point attack scenario)
x|} 2

of thet A 2 FH|E TAISISIC,

Fig. 14 Analysis no. 39 for single point attack scenario
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Fig. 15 Analysis no. 94 for single point attack scenario

Table 5 Results of survivability requirement of propulsion
system by single point attack

Requirement Ana. | Ana.
# 39 | # 94

1: REQ2_Stbd_Propulsion Fai Pass
(Stbd Propulsion System)
2: REQ2_Port_Propulsion Fail Pass
(Port Propulsion System)
3: REQ2_Stbd_Machinery_Access Pass | Pass
(Stbd Machinery Access)
4: REQ2_Port_Machinery_Access Eai Pass
(Port Machinery Access)
5: REQ1_Threshold_Propulsion (OR) Fail | Pass
(50% Propulsion Capability)
6: REQ1_Prime_Propulsion_Goal (AND) Fail Pass
(100% Propulsion Capability)
7: REQ1_Full_Propulsion_Goal Fail Pass
(Max. Speed Propulsion Capability)
8: REQ2_Bow_Thruster_1 Fail Pass
(No. 1 Bow Thruster Capability)
9: REQ2_Bow_Thruster_2 Fail Pass
(No. 2 Bow Thruster Capability)
10: REQ2_Bow_Thruster_Availability Fail Pass
(Bow Thruster Availability)
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Table 6 Failure analysis of damage zone and vital

component by single point attack

Compartment Portside MER, Lv.A Passage,
General Store, Workshop 1, Lv.B
(DZ) Damage Reefer Room
Ana. #
39 Vital 2 Doors, 2 Crew, Main
Component Switchboard, Nozzle, Nozzle Plug,
(VC) Damage Fire Pipe
Lv.B Passage, Lv.C Lounge &
Locker, Lv.C Stateroom, Lv.D
Compartment Chief Engineer Stateroom &
(DZ) Damage | Office, Lv.D Masters Stateroom &
Ana. # Office, Conference & Training
94 Rm., Stbd. Side Window
Vital 11 Doors, 2 Nozzle Plugs, Fire
Component Pipe
(VC) Damage
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