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This study analyzed the characteristics of risk tasks and
factors based on the Naval Risk Assessment System
(N-RAS) and proposed systematic risk management
strategies. The results showed that naval and aviation
units were less affected by seasonal changes, while
land-based units exhibited significant variations in risk
task frequency and severity due to environmental
factors. Key risk factors identified were human factors
(noncompliance with safety measures) and managerial
factors (insufficient safety planning), with the
interaction of complex risk factors playing a critical role
in accident occurrences. Based on these findings, this
study proposed improvements such as the development
of data-driven management platforms and customized
measures for each unit. This research is expected to
enhance operational safety in the Navy and advance
military safety management through N-RAS.

St 2l GIHAIAN-RAS),
P01 EAM(Risk Factor Analysis),
AMZEE (Severity), ZfAHE (Occurrence),
& 22| (Risk Management)

Acknowledgemen

= e 20248 5 SHTA
A EE Sl AYEIUS.

0

51D YA AT

482

ISSN: 2635-4926
'.) Check for updates

https://doi.org/10.31818/JKNST.2024.12.7.4.482

off ot A TWIHA A
(N - RAS)ZF EAZ
Eot ey EZY =4

Risk Characterization Through Analysis of Naval Risk
Assessment System(N-RAS) Data

*

ra

EIN|
Sk

i A3 /oA

pul

ol
Jon

P!

_jon

(o} 4
Seungsik Min"

LCDR, ROK Navy/Professor, Dept. of Natural Science, Republic of Korea
Naval Academy

LAE

Ao 2ARH B4 B o BT gon, 98 84S
AAH s Felotn AWAL FRats AL 2 249 43T
AAEH1]. 53], 23} 2 2 A HE chere 2] BAOIA
WA S Gk o AT A 919 Aol shoteln a3
Moz gAetiz 5eo] WeHoltt o2 98] Sz AT B
7FA Al (Naval Risk Assessment System, N-RAS)E =5}, &}

d dFNA 9 FARJS AAHZ A8 & Fefstar

N-RASE et Al 8ls A o= gristal #elstr] 9
off A" AlAa"log v wE 9 gk B A (failure modes and
effects analysis, FMEA)O| A =4 H A8 449 (risk prior-
ity number, RPN)E &8 3t}[3]. RPN 1149] A 7% (sever-
ity), @A &= (occurrence), A& = (detection)E Holo] JEAHS
Yrtote WAor, ol 8l A SAeHE 245 A4
& T 22 ohRAThTH4,5]. 2, N-RASE Ho]HE AAH0z B
qel3, ol JIwto 2 913 a el 4RBAL NES Flsto],
Q] A2 Hoh tASHA AL & UL E F=TH6].

I8y 71E9 YA H7H A= RadE A %*éi} A d A
8Qlo] W& Aol & 53] HhYsHA] Zetth= *HA 7F A [7]. 9

ATH[2].

E 50, S U dEE LR ALHY TEA L&
s 30101 FQ 9% a9ow ZeaAut, g g7 B

é

EERSE

FARSE AL AL Y| P2 EAH 2

© 2024 Korea Society for Naval Science & Technology


https://crossmark.crossref.org/dialog/?doi=10.31818/JKNST.2024.12.7.4.482&domain=http://journal.knst.kr/&uri_scheme=http:&cm_version=v1.5

Seungsik Min, Risk Characterization Through Analysis of Naval Risk Assessment System(N-RAS) Data

JFe v ATH8,9]. o] B3t Aol & 1 FA &S 7
S, 98 FEoA vagA E A FHv EaT
7Hs/gol &t

£ JFE= N-RAS Hlo|HE 7|FIo. 2 AdT 2o
H e % Y EAS HIHORE B
5, 0| 7|wto g A Ho| 1w AL A B P9t
S Atsle AL oz ), B9, Y =47}
742 9Qlo met ¥ aqle] Rxel E4o] ojg
Al vstet=2E Be] 1, ol & 53 sl A9 8 H7h
AAZF Bt a3l e =42 248 5 e
erg Ak} FHeH[10]. B e Bees] A}
Bope] & FA7IE o AAA &1L, AY
)7t 5T U A E £-8T R A E A
285 9le Aoz 7| HTH11-13]
2. uj7ol &

2.1 RPN of FMEA

2 JF B4 (FMEA)2 B3¢ Al 2H
G HEE Ao A5} o]
of AJA” Y] A= E A

7 B 285 A A P20l th3,4]. o] FHAof
A B8 E Y 9AHE % (REN)E 149 )4

5
=
AAEE AFH o R Hrist= 4 AHE AHEH
O % RPN 4] ()3 &o] £FH .

RPN=S-0-D @

o 71A, S, O, D= Z+Z} 313 9] A ZF T (severity), &
A I (occurrence), A&k (detection)E o u|gtr}.
Z}742 194 10 Aol 9] B4t o 2 BT, A A
A Ao A & YET.

olul, RENO] 74 R4AL 14 &8 Ex9 =4
ST 2 YES HEEL ndN EPHo B
Hei7w ek 53], 0k w9 wA WlEo| o}
ASEER ARED, DE AHE 5w ndwg
2 oIt} whebA] RPN A4 THE A T sl B4k
© B © XA LI, 4 ()% 2ol FEHOE
28 5 Ut

RPN = f S(t) - £,(8) - Ry (¢) dt )

0

KNST

A7 A, fo(t) e SAEY] FEUETS, Rp(1) = A
250 N B4, S()E AT e el 47
£ g4 4 oHt,

ol9} 2ol 1F EAH WS 485hd, RPNO|
40l w9 WS dol, FFH Y BHS A
oz AAHA 9 B A o] 74T 5 9
. 53], Bgs AAHAL 7 R4 7 FBEE
of G2 2AR FEL Tejste] chAs B4 A
S WG st Ak o T BAS E9 ReN 2
o] ¥& 849 $H£E AP, 49 TG

2.2 3 1A A 2 94

S A BIHAANA A de =8 2 2F
St= A2 o2 Zoh AFTAY 7Hs A (occur-
rence, 0)< 1~53 AL & Hrlstal, AFAL 9 FoiA
(severity, $)= 1~4% F L Z Hristth HF2H o2
A=A (risk, R)2 2 (3)F &ol 74 (0)3 H
4(S) 52 & YEdT.

R=0-S 3

o714, RZ 94, 0= 74, S 3HAEE 9

o gt

>~
o)

23 TBAFE St dloly 7 HAA T

Evans= AF3#A 4 (correlation coefficient, )]
7|8tsto] FoaA S g ZFt7] At 7IeS
Algtstaitt[e]. o= r 4t A 7o et = ¥4 2h
o #AZE ol B FRAE A5t o 785t
T} Evans 7| &2 4] (4)9F Zrt.

| ¥ | > 0.8: very strong correlation (42)

0.6 < | r| < 0.8:strong correlation (4b)
0.4 < | r| < 0.6: moderate correlation (4c)
0.2 < |r| < 0.4: weak correlation (4d)
0 <|r| <0.2:no correlation (4e)

Journal of the KNST 2024; 7(4); pp. 482-492 483



|rle B8AsY ddgtes, &

o1 7] A R
Y BAY B2 et 1o $3(F5 EE S
P GBBAL YFSF JVUA B 29 4
BUA)L et

3. 3l 124 B7HA

S 184 B7HA A (N-RAS) &= AR A o &3
oA AYE FHEFIL ALRLE 5t7] A3 =Y
9t} 1990 THIEE ZAZRIA 2 @At
A 8AE AAH = Hesfof k= Do Ao
== At 27] ol & Ses AFDL BA 9} o 2%
THoz TS, HA AFE oL A A A
B7F 719 9] 2 QAo FXEQIT 2000 o X4,
FMEA(ZLY = 9 §F &4)¢ RPN(HY A

Ae)S 28 AL AR =4 EH A o]
&, A BFQ IS0 310003} FAMGE 27} A 5]
™ 4] N-RASQ] 7]¥to] upa 5] 9o}

72 N-RASE Ed 2o EAT AFA g0l
HEY AABHAAE FE5SHLA S
FozE HolH 7|ute] S W &
=, @’—1 98 99l AyA B4 g1 &
AN EYEHG AA =P AU E

R H2 53 AdAEY A 9
7} 3toh= S Fo. FFA 02 N-RASE
Ao AT G4 FA Eol= AL
2

0{
uz o

_

l

l..

J
N

e

O

E L)
rﬁ
n‘.
o“.,

- R=

’ (1) Preliminary preparation

’ (2) Identification of hazardous factorsFi

’ (3) Risk estimation ‘

l

’ (4) Risk decision ‘

(5) Development and
Acceptable? implementation of
risk reduction measures
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Fig. 1. Risk assessment procedure[13]
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Table 1. Classification of tasks for risk assessment

Category Subcategory Detailed category No. of tasks Examples of tasks
Anchorage tasks 16 Bottom inspection
Common to ships Land training 5 Fire extinguisher training
Navigation operations and training 8 Rescue operations
Anchorage tasks 4 Maintenance of naval guns
Land training 1 Combat swimming
) Surface ships Marine firing 7 Anti-ship firing training
Naval ships — - — -
Navigation operations and training 10 Buoy mooring
Component training 19 Minesweeping training
Anchorage tasks 12 Emergency power recovery
. Land training 3 Emergency escape training
Submarine —— —
Marine firing 4 Torpedo firing
Navigation operations and training 16 Emergency steering
Total 3 12 105 -
Land training 4 CBRN training
Common to aircrafts Aerial shooting 2 Mine shooting
Flight training 3 Test flights
. o Aerial shooting 3 Mine shooting
Fixed-wing aircraft - — - -
Flight training 1 Air target towing
o Aerial shooting 1 Machine gun shooting
Rotary-wing aircraft - — -
Flight training 14 Search and rescue operations
Aircraft
Frame maintenance 48 Aircraft transportation
Engine maintenance 13 Rotor engine mounting/dismounting
Electronics maintenance 10 High-altitude tasks
A|rcraft'land Weapons management 14 Explosive ordnance disposal
operations
Fuel supply 2 Aircraft fuel handling/distribution
Precision inspection 1 Aircraft non—destructive testing
Operational support 3 Weed removal
Total 4 14 214 -
Ship maintenance 48 Pipe maintenance
Weapon systems 58 Gun maintenance
. ) Propulsion systems 60 Propulsion shaft inspection
Ground unit Maintenance -
Support systems 70 Metal cutter operation
Precision inspection 19 Radiographic inspection
Submarine maintenance 37 Emergency buoyancy system repair
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Table 1. Classification of tasks for risk assessment (Continued)

Category Subcategory Detailed category No. of tasks Examples of tasks
Inspection and feeding 4 Food storage management
Qil supply 3 Bulk oil handling
Supply Material support 8 Wood cutting operations
Logistics management 3 Demilitarization of military supplies
Transportation 4 Long-distance and mid-range driving
Guided weapons 4 Missile loading and unloading
Underwater weapons 7 Mine transportation
Weapon Explosive ordnance disposal 2 X-ray imaging
Ammunition management 1 Missile storage and retrieval
Magnetic field management for ships 4 Magnetic cable winding
Construction equipment 4 Excavator operation
Transportation 3 Cargo vehicle operation
Maintenance 31 Various welding tasks
) . Operations 18 Painting tasks
Combat engineering - - -
Vehicle maintenance 12 Tire replacement
Port Support 9 Buoy mooring operations
Mobile construction 12 Concrete pouring
Underwater construction 6 Chamber operation
) Land training 19 Damage control re—drill
Ed%ﬁ:it;]?:gand Land operations 3 LPG supply operations
Civil support 1 Civil Support
Total 6 27 460 -
Table 2. Classification of risk factors based on the 4M method
Category Code Risk factor
1a Defects in equipment/devices
Machine 1b Defects in protective measures/devices
1c Poor equipment placement or workplace layout
2a Inappropriate working space (conditions, structure)
2b Generation of gas, dust, mist within workplace
Media 2 Exposure to radiation, harmful light, extreme temperatures (high/low), noise, vibration,
oxygen deficiency, or abnormal pressure
2d Check of chemical substances with material safety data sheets(MSDS)
3a Lack or insufficient provision of work information
3b Non-compliance with safety measures
Man 3c Unsafe conditions
3d Unnecessary actions
3e Improper use of machines/equipment
3f Inspection/repair/maintenance during operation
4a Inadequate management organization, insufficient supervision and guidance systems
4b Inadequate safety management plans/regulations/manuals, safety education, and training
Management 4c Failure to post safety rules and various signboards
4d Failure to conduct health management or follow-up management
4e Failure to conduct workplace environment measurement

486 2024; 7(4); pp. 482-492 Journal of the KNST
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Table 3. Example of risk assessment matrix for tasks — bottom inspection

(1

Preparation

Identification of
hazardous/risk factors

Detailed Risk
activities factor

Insufficient identification and

Risk Risk
estimation

Diver exposure and

(4)
Development/Implementation of

determination® mitigation measures

Potential situation
and outcome

Mitigation measures

Identify and eliminate hazards

3 removal of workplace hazards physical injury 3 3 9 before the task
Inadequate confirmation of Diver exposure and Confirm diver check-off list
3b : : A 33 9
Task diver check—off list physical injury before the task
asl - -
preparation Diver exp_osec_:l to risk due to Disseminate task plans
. ) vessel oscillation fromnearby 3 3 to nearby ships and related units
4a Insufﬁme_nt tas!< plgnnmg high-speed movement Yy ship:
and dissemination -
Diver exposure due to unnotified 3 3 9 Hoist “A” flag and make warning
adjacent work activities broadcasts at 10-minute intervals
Absence of emergency personnel  Accident escalation due to Deploy emergency personnel with
3b R ) 3 2 6 LT ;
(with first aid supplies) delayed response first aid supplies
Operation of equipment Diver exposure and Reduce underwater noise and
3d . T 4 3 12 N
Bottom detrimental to underwater work physical injury explosion risks
Inspection Prohibit welding, cleaning,
34 Conducting tasks detrimental Diver exposure and 43 12 hull-side work, overlapping

to underwater work

physical injury

heavy—-load tasks, and other
noise-generating activities

*0: occurrence; S: severity; R: risk
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Alircrafts Land units

Risky tasks

Summer  Fall i Spring Summer  Fall ~ Winter Spring Summer Fall ~ Winter Spring

Fall 0.994
ships Winter 0.993

0.981

Spring 0.998 0.992 - - - _
Summer - - - - - _
Fall - - - - - _
Aircrafts -
Winter - - - _ _ _
Spring - - - _ _ _
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Table 5. Correlation coefficient matrix of risky factors across seasons

Naval ships

Risky factors

Summer  Fall Winter

Summer

Spring Summer

Land units

Aircrafts

Fall ~ Winter Spring Summer Fall  Winter Spring

Naval 072 072 0.66 0.70
ships Winter 073 073 0.67 0.71
Spring 0.72 0.72 0.66 0.70
Summer 0.69 0.69 0.72 0.71
Aircrafts . 0.71 0.70 0.73 0.72
Winter 0.67 0.66 0.70 0.68
Spring
Summer 0.73 0.72 0.73 0.72 0.69 0.71 0.67 0.67
Land units l.:all 0.73 0.72 0.73 0.72 0.69 0.70 0.66 0.66
Winter 0.67 0.66 0.67 0.66 0.72 0.73 0.70 0.70
Spring 0.71 0.70 0.71 0.70 0.71 0.72 0.68 0.68
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