Journal of the Korean Society of Marine Environment & Safety Research Paper

Vol. 23, No. 7, pp. 801-809, December 31, 2017, ISSN 1229-3431(Print) / ISSN 2287-3341(Online) https://doi.org/10.7837/kosomes.2017.23.7.801

AEEAT 43 B8 QAT fradld B AP

T
Yhay
kel

A Study on Factors that Trigger Human Errors Related to Causes of Ship

Collisions

. . +
Dae-Sik Kim"
* Graduate school of Mokpo National Maritime University, Mokpo 58628, Korea

2 ok Ao EHE A Aut FEANL ALEE AL AuE FEASCA FE AQE A% L 2 s7IAe] -2 £
8208 SARCRE BASA Rz |7ALe] Auk FEAWT 7]t} st Aolth A udS 20105 B 20169744 7d 5
Qo] M A, A o] d 3he] Mub FEAND T FA17IFE A F 10931 218F (T 411097, KA 1094)S tF o R FFglo
B AE, gAY FAA, Q- FHY FEY 59 FHoE FiEte HolHE R FAldA sl7AY] SEANL 2 &
el FHE T BAREA =9 SPSSE o] &ate] WIERA W WA S HAAIEH 7]AFe] A ft s =&
FAAY Ao doltt AAE X33 AALET743%) D G AEAF 25174%) = oldem, A A= HHEE 9
A5z 1] o]y (63.3%)°] T8 8ot 53] Ao AALE £ dlFEo] Ul 29 F ALBHS 283 & Heln 1| AA
A FAZH HRY I 8%l T Algte] tE gl XFEl7] Wil AeE et

MAME0  AH I, AFEALL, AUFE A, AT FXM, B, wAEA

Abstract : The purpose of this study is to contribute to the prevention of ship collisions by investigating real ship collision cases and statistically
analyzing causes of human error for captains and Officers of the Watch (OOW). This study encompassed a total of 109 cases for 218 vessels, which were
suitable for the analysis of ship accidents between merchant ships or merchant ships and fishing boats over the 7 years from 2010 to 2016. Data was
collected while classifying vessels according to type, Give-way and Stand-on vessels, along with the cause of human error. Factors causing human error
were identified after focusing on the cause of each collision given by the OOW ; frequency and cross tabulation analyses were conducted using SPSS, a
statistical analysis tool. As a result, the main causes of human error by an OOW in a ship collision situation were that lookout was neglected in a
Give-way vessel including radar surveillance (74.3 %) or continuous observation of an opponent vessel was carried out (17.4%). A major factor for
Stand-on vessels was failure to act to avoid collision with another vessel (63.3 %). In particular, most neglect for lookout type merchant ships occurred
after the opponent ship was first observed, and a common cause of lookout neglect and neglect of duty was a focus on other tasks during navigational

watch time.

Key Words : Human error, Ship collision accident, Cause of ship collision, Give-way vessel and Stand-on vessel, Frequency analysis, Cross tabulation

analysis

1. M B A E o = glomw FE Ade gk AFAA

WAool aqtdn H Anr FEAbae Elntd Sotbeke

Aureala) st MAsE 25 Fz AR o & 63w Holwtdl FdEl g el(Korea Maritime Safety
kA= Al Zbe 91w &2 A Ao mEE <lozich, &  Tribunal: KMST, 2017)¢] EAA R sk 2014 18071 T
3] Adr Z5A}F3L(Ship collision accident)™= 33 13} | A el 2015 0= 235700] AEke] 131%9] SUkES B
ol uvk. HF 20101 F-H 2016 7bA] T4 Q1S A g

+ star7007@naver.com, 061-288-2148 A7 |7|Ae] AALAE 2 SEIIEL 1] ol 5 UAF

- 801



71:1!

¥} (Human erron) 2 71Q138F Aozt QA AuksEAbaie] 989
£ A5t Q= A2 YEFSETHKMST, 2017).

a 2] ¢ 7+(Rothblum, 2000; Catherine and Rhona, 2006; Chin
and Ashim, 2009; Acar et al., 2012; Pasquale et al., 2015)°] A4 &=
QA o] dgAlaLe] FRYPJoZ B al §)Th(Table 1).

Table 1. Estimates of human error in various sectors as percentages
of all failures (Pasquale et al., 2015)

Sectors Human error (%)
Road transportation 85

Aviation 70-80

Maritime vessels 80-85

Nuclear power plants (US) 50-70

14905 79o)ea wala I,
Aol 3ol FEAT e AANE AH 2
o | Fst= A7 (Captain)} G2 &3 AH(Officer of the Watch:
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o) slwbew 729l 719 HFEAL dREATL ¥
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IMO(International Maritime Organization)= 3ol 4 Al
b g ek AA F99] 90% o AdEe
I s el v 1 aRle] FeAds Fxeta
(IMO Homepage, 2017).

NA S F= 53] ajefollA AFAoR AF-so
© 1 Rasmussen(1983)2] SRK©|&, Endsley(1995)2] 733214
(Situation Awareness: SA)©|&, Reason(1990)2] SLMV(Slips,
Lapses, Mistakes, Violations)©]&0o] tf %% o]t}

Dhillon and Rayapati(1988)°] ]38} <14 ¢ 7 wi= <143}
Holgt A" dFdo A e 49 g9l ol
o Ao o A= Azek A vE] 2 ALkEA S 28
3oL Abal 9171733 (Near miss incidents) = o] Xt}

2 9

g sl7abek e AH LR A 1990 el Sl
27dsts ol oy AdurEEatelel vehd s]Ake] <14
I fraclel w3t ST Axd Aot

= g

ul 5 53] A4 (Merchant ship)ol] A 4188
A
2)

rio 02‘_’,

ARR1 273} Fafate] Q1A S A FEAL

A A =4S Tk 2 Ao oidaAdnt 2187 BF7L

Ao FEYUALRE FAE 7] wlFo] TH(Table 6).
AT BEXL Auk FEANL BA] A F F3F g

Abel ol F A b ols AL BAFoR Ay

A als AFHoR o rn At FEqUS 9

g 712k Q1A e F Aol vlojstaat ke Aol

1>

21 ¢ 04
A KMST(017)9] 73 7H20103-201613)2] 3 FAF
I AAA T AT G, AT ofd 2 Ak

AL

(Give-way vessel)¥} %] 4 (Stand-on vessel) & o= 3&o] =
BT 500 o]l SHEAQ A9k B4k A
M3 #8-8 F38ke] & 1097, 21838 tht o2 28]
TH(COLREGS, 2005). o] % ‘342 1347 0] o] A2 847 0]
o g gdst FAA & ZbzE 1097 o]tk 500E o]/de] shE

A g ol el sh=ade] 500 o
FTEARL Al O QW37 o= 7]

%0
S
2
X

—~
[}

o

Aol v 21 ol a1 ]
A e tFol gAMYL et Bl wAglel £3
steiet

2 forr =2 XN
1R S =
o 1o -
P
— 0,
2 W o,
S >
-
a2
(sl
3P
o of
o
oz
(o3
n=h PN
RO R )
nE ol
o, Y
=2 ‘s o
o - H o
tSEge
o I ‘o )
;‘E oo A L
RN

=)
(o3
Mo o 2
ro,
rlo
=
=
W
=

o,
= A T

ol

o
fr

l o]
ML
1
_0|L
£
o 2
oo
o, F_>L LI
i)
% H
=
rlo
o2
oSt
oo R A

MR

A
lo
>
>
My
ju|
=)
i
o
i
(o,
‘O,
o

¥, &
o
=,
N
)
Y

e
o
£
=

&
[¢)

[\)
'\/

o

c

oft

3y
(BTl me
P P il

o
i (IS
Y
Mooy f
i)
S
o X
o
2
r>~
[E
1o
of
iy
>
>
k!
N
)
ox
oo
o

T
vj
e
k1
N
H
rlo
g

> =

g o

ﬂ E‘;

o o 01>L -

& o

e
Q.

:1; o "

E N

w2 g o

Bl o

i

2

M

1

o

>,

>

o

32

i)

2
)
v
i

=
=)
rO
A
e
rO
M
1
1
i
>
(<0
S0
3‘.&
£t
5
o
o
B

Table 2. Classification criteria for the cause of the ship collision

Level | Rating Influential factors Influence rate
1 Upper Most influential factors 100~70 %
2 Middle | Common influential factors 70~40 %
3 Lower Low influential factors 10~40 %
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Level 1 Collection of ship collision accident data
(Research of Investigation Report of KMST)
. 2
Level 2 Classification of human error factors
L 2
Level 3 Classification of ship collision detailed cause data
(Total, Give-way & Stand-on vessel)
> 4
Statistical analysis of detailed cause of collision factor
Level 4 - Frequency analysis
- Cross Tabulation analysis
h 4
Level 5 Discussion and Conclusion
Fig. 1. Research Flowchart.
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Fig. 2. Collision accident by ship type (2010-2016).

Table 3. Ship type Classification (Vessels, %)

Ship type Total Give-way vessel | Stand-on vessel
Merchant ship 134(61.5) 69(51.5) 65(48.5)
Fishing boat 84(38.5) 40(47.6) 44(52.4)
Total 218(100.0) 109(50.0) 109(50.0)

00We] E¥ = Aol 135619 %) o2 7Hd Wil 15
AL 427(19.3 %), 25 FEAF 31 (142 %) o]t} 47
= oA 84%(385%) EFUF Ao

e 1%k B wRk ko A S
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= A57F B3k7] o] ti(Table 4).
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Table 4. OOW Classification (person, %)

OOW Total Give-way vessel | Stand-on vessel
Captain 135(61.9) 67(61.5) 63(62.4)
First mate 42(19.3) 20(18.3) 22(20.2)
Second mate | 31(14.2) 16(14.7) 15(13.8)
Third mate 10(4.6) 6(5.5) 4(3.7)
Total 218(100) 109(100) 109(100)

Table 5= A4 1343 (0] A 843 A9HwS Ao 2 OOW
o] BXE Yl Ao Aol sz 7y g 15 ¥
AL 427, 2% &AL 31 o2 YERRTH

Table 5. OOW Classification, Merchant ship only (person, %)

OOW Total Give-way vessel | Stand-on vessel
Captain 51(38.1) 27(39.1) 24(36.9)
First mate 42(31.3) 20(29.0) 22(33.8)
Second mate | 31(23.1) 16(23.2) 15(23.1)
Third mate 10(7.5) 6(8.7) 4(6.2)
Total 134(100) 69(100) 65(100)

S T(Shin, 2016; Youn and Shin, 2017).
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2 Ehstt g F AT = &4—% %@—O—E st Zlo]th(Naver Ship

Table 62] (b)oll Al 3] &4 (Give-way vessel)= D A2] A& Voyage Glossary, 2017).

Z0] 81A(743 %)= 71 Wil @ He AddlAddr 20 + Fig. 39] (2)¢} (d)i= Table 62] (a)¢} ()8 W =®A 1=
@3l B A&H oz PASA ol FEL o071l 291 = olgshy] HEZ vhehil Flelu] B)sh (O Table 69]
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TEUFR sho] wAl $A% A3E vEpd 2ot
Table 6. Factors causing human error of Level 1

Fact o £ Level 1 (a) Total | (b) Give-way vessel | (c) Stand-on vessel | (d) Merchant ship only

actors causing human error

CIOIS Causing Aumatl eriof of Leve Count (%) Count (%) Count (%) Total Count (%)

Total 218(100.0) 109(100.0) 109(100.0) 134(100.0)

A. Negligence of lookout & watch keeping 106(48.6) 81(74.3) 25(22.9) 56(41.8)

B. Inadequate cooperation of the give-way vessel | 69(31.7) 0(0.0) 69(63.3) 42(31.3)

C. Unsuitable maneuvering 5(2.3) 4(3.7) 1(0.9) 4(3.0)

D. COLREG Violation 1(0.5) 0(0.0) 1(0.9) 1(0.7)

E. Opponent ship situation misjudgment 1(0.5) 0(0.0) 1(0.9) 1(0.7)

F. Inadequate pre-sailing preparation 1(0.5) 1(0.9) 0(0.0) 1(0.7)

G. Poor selection of course 1(0.5) 0(0.0) 1(0.9) 1(0.7)

H. Continuous monitoring neglect 27(12.4) 19(17.4) 8(7.3) 22(16.4)

I. Situation misjudgment 1(0.5) 1(0.9) 0(0.0) 0(0.0)

J. Etc 2(0.9) 0(0.0) 2(1.8) 2(1.5)

K. BRM Failure 4(1.8) 3(2.8) 1(0.9) 4(3.0)

e T
“ @
o

Cause of ship callision accidentiLevel 1)

(a) Total ship

Cause of ship calllslon accldent(Level 1)

(b), (c) Cross tabulation analysis

Cause of ship collision aceident(Level 1)

(d) Merchant ship only

Fig. 3. Graph of cause of human error in ship collision accident (Level 1).
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@ E9] DW—:L—“.'—HMO] 1274(110%) ¢01E}

Total?} 7] 34 o] A
=18

Tko] 3771(33.9 %) 2.
Qlo] 1971(17.4 %)°]
2E15.6%) o2
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FEFe m 8ol A o= Adriadntel ik A
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Table 7. Factors causing human error of Level 2

3.3.3 g# 39
Table 82 AHE=ol 4 o=
55 Ao Z 3 Level 38 WX EA13 Ay
(a) Totaloll Al SEAFIL 88 W% = Ay
| HTEhE Alelstar @ B i &3 93&0] 4571(20.6

o
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)
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7 aql

%o 2 714 ¥il @ D ThE gF Fd] 387(17.4 %), @
Co SEATHIAN] 347, @ A N(177) L2 e

pra=

(el Al T3 Hel 7[ekE Al9lstal @ Bo Ao 3
g 5 ool 27(202%) 2 F 7Y Bil @ €9 FE
W RRE 3 DO FALFTE obd vE A5 o] 7}
177(15.6 %), @ A2l SH1(107) =082 Ve

©9] FAAY A= HY 7IEeHE AYsta @ B A
A g8 B3 oFo] 237AQLI %o E 7 ®Wal @ DY th

B 9 Fol 218(193%), @ €9 FE Sl 17
A, @ A9 H7F 78 o2 YErTh

o] F3%3te] M Level 394 Total®} ¥4, 24
T gl ge) Fake] gt Oﬂig‘ AEete] o3t
o

= 591w

il

ro, r,:r

. a) Total b) Give-way vessel c) Stand-on vessel
Factors causing human error of Level 2 C(o)unt %) ® Count (Z/O) © Count (%)
Total 218(100.0) 109(100.0) 109(100.0)
A. Negligence of lookout & watch keeping (Radar neglect) 35(16.1) 7(6.4) 28(25.7)
B. Inadequate cooperation of the give-way vessel 7(3.2) 1(0.9) 6(5.5)
C. Unsuitable maneuvering 28(12.8) 19(17.4) 9(8.3)
D. COLREG Violation 21(9.6) 13(11.9) 8(7.3)
E. Neglect of duty (Sleeping, Drinking, Mobile phone call) 49(22.5) 37(33.9) 12(11.0)
F. Violation of laws related to fog signal 9(4.1) 5(4.6) 4(3.7)
G. Inadequate pre-sailing preparation 1(0.5) 1(0.9) 0(0.0)
H. Continuous monitering neglect 47(21.6) 17(15.6) 30(27.5)
I. Situation misjudgment 5(2.3) 1(0.9) 4(3.7)
J. Failure to safety distance 5(2.3) 3(2.8) 2(1.8)
K. Etc 11(5.0) 5(4.6) 6(5.5)
Table 8. Factors causing human error of Level 3
. (a) Total (b) Give-way vessel (c) Stand-on vessel
Factors causing human error of Level 3 Count (%) Count (%) Count (%)
Total 218(100.0) 109(100.0) 109(100.0)
A. Fog 17(7.8) 10(9.2) 7(6.4)
B. Situation misjudgment 45(20.6) 22(20.2) 23(21.1)
C. COLREG Violation 34(15.6) 17(15.6) 17(15.6)
D. Other tasks 38(17.4) 17(15.6) 21(19.3)
E. Sleeping 12(5.5) 9(8.3) 3(2.8)
F. Drinking 3(1.4) 3(2.8) 0(0.0)
G. Fatigue 5(2.3) 2(1.8) 3(2.8)
H. Etc 64(29.4) 29(26.6) 35(32.1)

- 805 -



3.4 AMolM oWl ZFAAED HEE HER2 E4
341 BAALE RERQ &4
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Table 9. Type of Negligence of lookout of merchant ship

Give-way Stand-on
. Total
Detailed cause factors vessel vessel
Count (%) | Count (%) | Count (%)
Total 134(100) 69(100) 65(100)
A. Do not watch 17(12.7) 10(14.5) 7(10.8)
B. Not recognizing
opponent ship 28(20.9) 18(26.1) 10(15.4)
C. Opponent vessel situa-
tion monitering fault 69(51.5) 34(49.3) 33(53.8)
D. Not applicable 20(14.9) 7(10.1) 13(20.0)

A v BAS FA )

o Auke 9145 2

Towlol A DS B4 F thE Q% £AEA 244 Bl 14

Aoz 7y g WAt FAAY 35 ¥

89102 ekath olo] €O RFI}F F A 2o

ebgeh 7ol B3 &5, AHOE A8 FE A%
o)

Al
A

3.43 AT EjF 29 4
Table 112 Aol A FAZFETE 2218 AEs A
Totalol| 4| D] G2 A7 el el d2] oo th& A7
&= 3 A
o

el = N, B AE il )
IS
[e]

o2 7 HWa S 9 2 4
Efuteh oloj A S22, ZE flo] FElAl 191 24, &
T2, A Tol sl

Table 11. Cause factors of duty neglect of merchant ship

T Give-way Stand-on
otal
Detailed cause factors vessel vessel
Count (%) | Count (%) Count (%)
Total 134(100) 109(100) 109(100)
A. Sleeping 32.2) 2(2.9) 1(1.5)
B. Drinking 2(1.5) 2(2.9) 0(0.0)
C. Use mobile phone 1(0.7) 1(1.4) 0(0.0)
D. Other tasks 38(28.4) 19(27.5) 19(29.2)
E. Chat 2(L.5) 1(1.4) 1(1.5)
F. One-person watch 3(2.2) 3(4.3) 0(0.0)
G. Not applicable 85(63.4) 41(59.4) 44(67.7)

3.5 Ojd o frijMHt 0f QX 29 24
Table 12:= ©f/dell A Adiide m] 1A A& &4

z:;l_
ot} o2 A= vE 5A o] YERT Totalol A
{1

Table 12. Cause factors of not recognizing an opponent ship on a

fishing boat

Fodurs AR EHH] e a91% YA Total Give-way Stand-on
Detailed cause factors vessel vessel
0, 0, 0,
Table 10. Cause factors of non lookout of merchant ship Total C;;ztl(()(f))) ?31;1(13860)) Clgg?tlgg;)
Detailed cause Total Give-way vessel | Stand-on vessel A. Fishing 2009.2) 5(4.6) 15(13.8)
factors Count (%) Count (%) Count (%) B. Sleeping 11(5.0) 8(7.3) 3(2.8)
Total 134(1(1)) 69(100) 65(100) C. Bridge away 3(1.4) 2(1.8) 1(0.9)
A. Sleeping 215 1(1.4) 1(1.5) D. An unqualified 1(0.5) 0(0.0) 1(0.9)
B. Drinking 21.5) 22.9) 0(0.0) person is on duty
- E. Negligence of lookout
C. Inattention 11(8.2) 5(7.2) 6(9.2) & watch keeping 15(6.9) 7(64) 8(7.3)
D. Other tasks 14(10.4) 6(8.7) 8(12.3) F. Fog 5(2.3) 3(2.8) 2(1.8)
E. Mobile phone 1(0.7) 1(1.4) 0(0.0) G. Perform other tasks 8(3.7) 3(2.8) 5(4.6)
F. Chat 2(1.5) 1(1.4) 1(1.5) H. Drinking 1(0.5) 1(0.9) 0(0.0)
G. Not applicable | 102(76.1) 53(76.8) 49(75.4) I. Not applicable 154(70.6) 80(73.4) 74(67.9)
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AALE 2U(Table 6] st} AALE 73 2U(Table  hebdith webd A3 BAR 22GhelA T BE
0% HYWFE, FH LU L (Table IS FEWFE 2l 09 A UWIES] B Aol & AFE F 7 dER 1}
gto] WAREA S AASHATE wAREA S HF Wl I S kg gholth
WAL 5 5 AADA o9 T dvde R 9l Table 139 4] Al 2% -2 Table 99 ZA4E §3 2203 1
A5 ATsks Welth o] F JholAly A (chissquare  ERJjal 7FR2 S Table 119 Z& e 2918 e
test)> #2101 = (observed frequency)®} Z} Aol A FAH o= Fig. 49] (a) Totalol 4 A, B, C9] &2 #5007 =
I o = W, = 7)W= (expected frequency) <Foll  Z=3)(Other tasks)o] 7Fg B &S wx = ZAow el
drpebgel Apel7h AEAE FhelAlE A (chisquaed 0w o] F co] it A% BAaFo] 18H@74%) 0=
distribution) & FHx3l AR AT SA eItk sy wo) apxsta gl
IS ok a4 TholAly SAFS BEdhe ¥ ST §AA o A= oA T2 QI S (Other tasks)
2] b7 ZTH(Naver wikipedia, 2017). o] 7} e golow Ve co] At Ak x4 33
Fol 44 e MNEES wolx g
- (CxXR) O o2 THHW NPT FAM o4 FEOE AAL
N 9 89 F A 2 F OE 9F 590 72 9FL
)2 ol 58] il A& AF AT glo] e AT F
QZ(OE) 2 1o J Al ol o o} 2= 0]
fU B @ gdle] 7Hg W Akl frad 9& & 5
Table 13. Cross tabulation analysis (Total)
Type of Negligence of lookout of Cause factors of duty neglect of merchant ship [Count(%o)]
merchant ship Sleeping | Drinking | Use mobile phone | Other tasks | Chat | One-person watch Total
A. Do not watch 1(33.3) 1(50.0) 0(0.0) 13(34.2) | 2(100) 0(0.0) 17(34.7)
B. Not recognizing opponent ship | 0(0.0) 1(50.0) 0(0.0) 7(18.4) 0(0.0) 2(66.7) 10(20.4)
C. Opponent vessel situation
monitering fault 2(66.7) 0(0.0) 1(100) 18(47.4) 0(0.0) 1(33.3) 22(44.9)
Total 3(100) 2(100) 1(100) 38(100) 2(100) 3(100.0) 49(100)
o =‘S\Eepmg i = Slzeping "] Hsieeping W
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Fig. 4. Cross tabulation analysis graph.
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