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ABSTRACT

This study proposes a risk evaluation method based on RAM and AHP data in order to prevent subjectivity of
risk assessment. The risk assessment consist of Risk Likelihood(RL) and Risk Consequence(RC) in five levels.
However, risk analysis of warships is hard to make a judgment because of small quantity production(Ship), long
building period, equipment changes, complexity, various kinds of equipments, etc. The proposed RAM data and
AHP analysis method are used to quantify each level quantitatively. RAM(MTBF) date is used to classify the RL,
and AHP analysis is used to classify the RC. These scientific and data-based method will increase objectivity as
well as efficiency of risk evaluation.
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Table 1. Risk evaluation classifies

Risk )
Level Likelihood Risk Conseqguence

Critical impact(result) on customer
5 Very high | safety(i.e., death) or capacity of
military supplies

Fairly substantial impact(result) on
4 High user safety(serious injury) or
capacity of military supplies

Partial impact(result) on capacity

3 Moderate e .
of military supplies

) Low 1mpac_t(result) .O.H addmonz_ul
capacity of military supplies
i I\ hy

| Very Low impact(result) on the use and

capacity of military supplies
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Risk Consequence(RC)

Fig. 1. Risk matrix
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Table 2. Risk evaluation result

Guide ship
(FOO)

Follow—up ship
(FOO)

Risk
identification
and evaluation
result

Total : 159
High : 3
Middle : 150
Low : 6

Total : 168
High : 2
Middle : 154
Low : 12
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Table 3. Comparison targets of the risk evaluation gk Reta o] AFETF =2 Hrl whdoelgt
Division Equipment list A mrejEe A etk 5 dd g7kl
ol eoEskE B e MAdsky] AsiM = A
Steering gear, HVAC, Freezer, HAel fo|ElE 7|ulo 2 3l T 93 iz vk
Hull Windlass, RHIB Davit, Helicopter AA Ak P Aol 9l
Outfitting | traversing system, Mooring equipment,
Window cleaner, RIB, Hangar door ! . ) ) .
Table 4. Risk evaluation difference between guide ship
IPMS(Integrated Platform Management and follow-up ship
Propulsion System), Reduction gearbox, Gas Remark Equipment st
& Turbine, Diesel engine, Cooling sea
Auxiliary water pump, Lubricating oil purifier, 13EA : Freezer, Windlass,
machinery Lubricating oil transfer pump, RHIB Davit, Mooring
Controllable pitch propeller, Fire pump, equipment, RIB, Window
Deoiler Rank | Consensus cleaner, Reduction gearbox, Gas
Turbine, Diesel engine, Fire
Generator, Frequency changer, .
Converter, Transformer, Main pump, Searchlight, Anemometer
Electricity | switchboard, Light panel board, 10EA : Steering gear, HVAC,
Searchlight, Anemometer, Gyro, Rank | Consensus | controllable pitch propeller,
Degaussing coil system Frequency changer, Converter,
) Transformer, Main switchboard,
Telecommuni | KNCCS, MOSCOS, DGPS, CCTV, RL / Incongruous Degaussing coil system, CCTV,
cation ICS(Intergrated Communication system), RC ICS
& Navigation RADAR, IFF, ECDIS,
Electronic | Underwater telephone, Depth sounder SEA : Helicopter traversing

Rank | Incongruous | system, IPMS, Generator, Gyro,
Navigation RADAR

FOO Alglel AEgs} F43e) 994w 2 37}
A= FgHoz B uw, 7+ g w3k Fot 12EA : Hangar door, Cooling
A3t v Aold AL sHel & 4 ATk F 407) sea water pump, Lubricating ol
o W = fRAE Avph ek sk o 13 Target | Incongruous ggt;,er})g)li]lj;?alt?gghtogaﬁmfer
N, AT e Y EEA W 107, 91" board, KNCCS, MOSCOS,

Tu =YA oY SN, AFAEG EEA 17IE DGPS, IFF, ECDIS, Depth
WA 9] AbelE uAlsL SIUEE A sounder

Aol zpolnt nlwdk Aol deAo] RE£3F A

o] 28]t} Table 4= tid [ JdGHe] o

A/ EL X 8= A E753E ot} Fig 2+ 7y 3} Rank : consensus | | | | | :|i35ﬁ

RL/RC: consensus

i S Wast 19l o)
Mgl HHAE FAdOlE7E S5t Wi E Rank : consensus
of APEH WA G QAW AAR g 4
74 2 Hrlel digk WEket 7o) glo] Axel g Rank  incongruous
ABAR ZAZ FE538H, AATH B7HAEe] 3ol
FErEo] F=HAQl 7]Ee] JhE shsAde] Bwe A Target : incongruous
< FIeGith olx ¥ wd kAo oA Fa
= g HUEA Qe 9%, A weEkA = Fig. 2. Risk evaluation difference between guide ship
Al GEs W, AFHolm AAAHA ARE AA, and follow-up ship
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Aol i ST AE) JPETt el VS 12| B | & | standard
Agor BHE FEo| Fleion, i, & A stind) y | p | D
AHELo] HAAF HZg]o) EAA Holo]l A
H 7o H ] =1 EO]'}“ L‘FFE’] A}\q- sl L:X]' pin }:/] (s} Fire pump M| MI 48 1.6 M(5,2)
G- APl a7t 3 AN S 9 HATsA :
; = Deoiler - M| 29|10 L@3,1)
ol AA o7l wiitel HAH s Tol st
It} Table 5+ A%3h, $53, RAM Hlo|H <} AHP Generator M|H| 47|50 H(5,5)
B9 B3 ASE 7k AEE S 538 she] 9 Frequency changer | M | M | 4.7 | 3.4 H(5,3)
Ao el Folok Converter M| M| 48 | 3.1 H(5,3)
Transformer M| M| 3536 H(4,4)
Table 6. The risk evaluation grade between established Main switchboard | M | M | 4.7 | 44 H(5.4)
grade based on subjective judgement and Light panel board | M | - | 42 | 1.6 M(4,2)
standard grade based on RAM and AHP data Searchlight MIMI35]| 13 L(4,1)
Risk evaluation result Anemometer M| M|35|13 | LA&I
Target R | A Gyro H|{M|10]20]| L12
112 A H Standard Degaussing
st | nd P,
M| P (P, coil system M|M|48 | 15| M52
Steering gear M| M| 49 | 50 H(5,5) KNCCS M| - | 10| 39 L(1,4)
HVAC M| M| 49 | 35| HG54) MOSCOS M| - |46 |37 | HG54)
Freezer M| M| 45|19 M(5,2) DGPS - | M| 1337 L(1,4)
Windlass M|M]| 48 | 38 H(5,4) CCTV L|L |10 21 L(1,2)
RHIB Davit M| M| 47 | 22| M52 ICS M| M| 44 |32 | M43
i Navigation RADAR| M | L | 44 | 3.1 M(4,3)
Helicopter H M| 44 |29 M@p)
traversing system IFF M| - |23 ] 17 L(2,2)
Mooring equipment | M | M | 4.6 | 3.3 H(5,3) ECDIS - | M| 10|23 L(1,2)
Window cleaner - - | 48 | 14 M(5,1) [inldert\l;vater MIMI| 26|14 LG.1)
RIB M| M| 10|35] L4 clephone
Hangar door Ml 38 18 M(4.2) Depth sounder L|-1]10]15 L(1,2)
IPMS H| M| 49 | 41 H(5,4)
Reduction gearbox | M | M | 49 | 4.0 H(5,4) 5 2 =
Gas Turbine M| M| 10 | 44 L(1,4)
Diesel engine M| M| 42 | 44 H(4.4) 51 Z& gl of319| 2|9
i H o A= AR 3 I AE = EZ
Cooling sea Amlias | s M(4.2) = ATolx= Aok g HEAH =4
water pump HZeHgo] gk EEQFO R RAM HloJEE |Wro R
Labricaing |-\ |y |y | sy AWML BEG, AHP BHE Eo) 99
ol purthier ¥ At star ATl AEee e A
Lobricaing oil || |5 | |y QFBUTE A2 RAM Aol HE WA FE B
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Soﬁltrouabllf M| M| 48 | 45 H(5,5) EXa #EE A e 5 FVIAA 59 A
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