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Abstract @ Due to recent changes in the maritime traffic environment, naval warship accidents are constantly occurring. Especially in 2017, serious
loss of life was caused by a US navy destroyer accident. The purpose of this study is to analyze the characteristics of naval warship accident cases
and construct an accident scenario by using naval training materials, adjudication of naval warship accidents and US navy destroyer accident
reports. Based on the surveyed data, the status of accidents was identified and cases were analyzed. We reproduced 17 accident cases in accordance
with accident reproduction procedure and constructed naval warship accident scenarios. As a result of analyzing the CPA, TCPA and PARK model
for risk, reproducing 17 naval ship accident cases, collision risk increased on average 5-6 minutes before an accident. The result of this study

represents basic data for naval and simulation education materials, contributing to the prevention of marine accidents.
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F BEY FOR A% 5F Avwsg 3o dupg A o SEAb1sd) S A Sy ke

gas 2 wxse s ==Alae] 98le] =slagdrp B8kl AATHLim and Kim, 2013; KMST, 2018).
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Table 1. Naval warship accident case by source

No.| Source of naval warship accident material | No. of material

1 Korean maritime safety tribunal 19

2 Training material 5

Transport safety investigation bureau
3 ministry of transport Singapore 3
& Department of the navy
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Table 2. Analysis for each item in the warship accident case

No. Classification of item Result

1 The most cause of accident Navigational error
2 The most ship size of accident 100 ~ 500 tons
3 The most time zone of accident 00~04h

4 Accident cause of weather factor Low visibility

5 No. of human injury per accident 46p
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Fig. 1. Procedure of accident reproduction.
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Fig. 2. Method of accident reproduction.
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Fig. 3. Sample of reproduction of accident.
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Table 3. Accidents detail used training materials of Korean navy

No. Name of accident Accident date

Collision between
! LST and merchant ship 3rd Aug. 1973

Collision between
2 LST and fishing vessel 27th Jun. 1993

Collision between warship Cham—222

and fishing vessel 18th Jul. 1997

Table 4= 3| FFALFTLAA 197610
4 9ug 1099 48 F G W Abx
Abs R ube] AR HRE AR
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AWE E 5E
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Table 4. Adjudication number of each accident from KMST
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Table 5= TSIB % DON®| & AFal HilAoA &3 3
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Table 5. Detail of US navy destroyer accidents at 2017

No. Name of accident Accident date

Collision between LAKE CHAMPLAIN
! and fishing vessel No. 502 9th May. 2017

Collision between USS FITZGERALD
2 and Motor Vessel ACX CRYSTAL 19th Jun. 2017

Collision between ALNIC MC and

No. Adjudication number of accident Accident date

1 Mokpo adjudication No.1976-026 13th Jul. 1976

2 Incheon adjudication No.1983-007 13th Oct. 1982

3 Incheon adjudication No.1984-089 13th Mar. 1984

4 Incheon adjudication No.1987-062 13th Aug. 1987

5 Mokpo adjudication No.1988-086 20th Sep. 1988

6 Incheon adjudication No.1990-003 28th May. 1989

7 Central adjudication No.1991-018 6th Apr. 1991
8 Central adjudication No.2006-003 27th Jun. 2015
9 Central adjudication No.2009-005 8th Jul. 2008
10 Busan adjudication No.2011-019 10th Nov. 2010
11 Busan adjudication No.2017-003 20th Dec. 2015

3 USS JOHN S. MCCAIN 21st Aug. 2017
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Table 6. List of 17 scenarios accident case

Table 8. Sample of ship navigation information for reproduction

No. Type Dis(ton) | Length(m) | Width(m) | Situation Warship | Targetship :
. position pOSItion  fwarshin 128 | CPA | TCPA [Distan
1 3 4 2 IShip i ; stance
1 1 7 4 3 Head on Time Lat | Long | Lat | Long risk ;1211() (mile) (minute) (mile)
1 3 1 5 (36°) | (129%)| (36°) [(129°)
2 Head on
4 1 1 1 0250 | 1.4 | 50.0 | 2.0 | 554 |3.00 |3.00 | 0.04 |30.38]| 4.51
3 i i 1 1 Head on 0253 | 1.3 | 499 | 1.8 | 54.8 | 3.00 | 3.00 | 0.04 [27.38] 4.07
1 > N N 0256 | 1.2 | 49.8 | 1.6 | 54.1 | 3.00 | 3.00 | 0.03 |24.33| 3.61
4 Head on
2 4 3 2 0259 | 1.1 [ 49.7| 1.4 | 53.5]3.003.00]0.08 |21.22] 3.15
5 ; i i i Crossing 0302 | 0.9 |49.6 | 1.2 | 529 |3.00|3.00 | 0.02 |18.22| 2.71
1 3 2 1 . 0305 | 0.8 [ 495 | 1.1 |522]3.003.00]0.06|15.15]2.25
6 Crossing
2 14 1 6 0308 | 0.7 | 494 | 09 | 51.6 | 4.00 | 4.00|0.02 [12.17| 1.81
1 4 5 2 .
7 ) ] N | Crossing 0311 | 0.5 [ 493 | 0.7 | 51.0 | 5.00 | 5.00 | 0.04 | 9.12 | 1.35
1 1 1 1 0314 | 04 [ 492 | 0.5 | 503 |5.00|5.00]0.02|6.08/0.90
8 Head on
‘1‘ 1 i i 0315 | 04 | 492 | 04 | 50.1 | 5.00|5.00|0.02|5.03]0.75
9 5 S 2 3 Crossing 0316 | 03 | 492 | 04 | 499 |6.00 | 555 0.02 | 402 | 0.60
1 1 1 1 0317 | 03 [49.1| 03 |49.7|6.00|5.62|0.00 | 3.05| 045
10 2 1 1 1 Head on
| 3 3 1 0318 | 0.2 [ 49.1 | 03 |[49.5|7.00 |5.68|0.01|208]|0.31
11 > 3 2 2 Crossing 0319 Collision
12 ; i i i Head on
" 1 1 1 1 Crossin T o= Table 8] At g8l An 2 FEHY JRE
4 1 1 1 & olg3) si= Al Fig 49} o] FAIch
1 3 4 2 .
14 B 1 N I Crossing
1 6 6 3 ]
15 2 0 7 2 Overtaking
1 6 6 3 .
16 2 10 8 5 Crossing 0
1 8 6 7 —
17 Crossing T O
1 1 1 1 0250 ®a25g [ ocesomsTeen: 22 52530
] 9
[com et s maEin | @Quts @oven Sommae vz
Table 7. Setting val ion table f ' e e
able 7. Setting value separation table for scenario o @ome [somzram v |
_ceaczion 9% 4 ] 0106 o311 _ovmen ik sz sm
Dis(ton) Rank | Length(m) | Rank | Width(m) | Rank & oLy
0~500 1 0~70 1 0~10 1 v R
500~1,000 2 70~90 5
1,000~3,000 3 10~15 2
3,000~5,000 4 | 20-108 | 3 .
5.000~7.000 5 108~123 4 15~20 3 Fig. 4. Representative scenario implemented on the chart
7,000~10,000 6 123~140 5 2025 4 i ) .
10,000~15,000 7 140~160 6 4 aHiLlszll-g %% 'SI?_IISZI-IE —E—&!
15,000~20,000 8 25-30 5
20,000-25000 | o [ 160~185 | 7 ] ] )
25,000~30,000 10 | 185~223 | 8 30~35 6 st AtaAlE o] AEE X JHE o]&3] CPA, TCPA
3000050000 | 11 | 03243 | 9 | 3540 | - 3 PARK B2 9155 AbEear, Abal WA7EA] ARkl uf
00005000 |13 128290 | 10 2 599 ARE vehich o A 9134 Ass A
75 2)00~100,000 1 259277 11 40~45 8 A7F kst B = o 108 ASFE AleE o] Abar
> > B0 ak |
100,000~500,000 | 15 | 277~500 | 12 [ 45~100 | 9 wAE AL Y A 10w E ARSI
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Fig. 5. Average & each CPA of 17 accidents.
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Fig. 6. Average & each TCPA of 17 accidents.
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Riskvalue = 5.081905+ Tp+ Ty + L+ W, + C; ©)
+ Ly + P +0.002517L+ Cy + S, + Hy,

+5,—0.004930 < 5, —0.430710 < D

Where, T,
factor(ton), Wr :
career factor, Ly :
LOA(m), C; : Side factor for
other ship, H, : In/out harbor factor of own ship, S, : Own ship’s
speed factor (kn), Sq : Speed difference between ships(kn), D :
Distance(NM)

Own ship type factor, Ty : Own ship ton
Own ship width factor(m), C¢ : Ship operator’s
Position factor, L : Own ship
Crossing factor for other ship, S¢ :

License factor, Pr :
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Fig. 7. Average & each risk of 17 accidents.
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