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

Vol. 21, No. 5, pp. 515-523, October 31, 2015, ISSN 1229-3431(Print) / ISSN 2287-3341(Online) http://dx.doi.org/10.7837/kosomes.2015.21.5.515

DP A4 91 A &Abae] Q18 o fol wat A

A Study on Human Error of DP Vessels LOP Incidents

Chong-Ju Chae ™"

* Korea Institute of Maritime and Fisheries Technology, Busan 49111, Korea

2 ok ATelAE 10:d7H2001~2010) IMCA®] K.31%l DP A4 LOP(Loss of Position)AFal 6127104 124 Q@ F-ofl o3+ Al 1037
gelske Ol% HFACS® 5‘.—%8}91 S o] F Hol At HIE A HEste] A Fe] 2R GES S8 w1 A 103
9] QA FHE AbaLs B =bdd gl osiA 2 o5 F 71E 7| £/ 7071(68.00 %) o2 THE F A Hl &
& AABAT. 7% W 2 F FolAE ¥ DP Avt &8 6071(583%), BAF vl 24 871 (7.8%)01 AL, JALAR Q Frol o7 Fi
B FZo] 2121(20.8%)S AR BHGITE o] 2] 3k HFACS #5779 wlo] Xt VIES A &8 FTalAE Bhddt 25(68%)0 Bzt a5 9
7P E AAA slem Agsta Jrke Ae Gl & 4 Ul A2 o2 HFACSSE AAIE Mol At MES A= dHLFE 43
= fF8d E%%I% Sl & = AL, B4 AAE Ao R DP AW 88 A% AA, i B, FEe &2 dALFE
Bz 2 A A A 97 E AEEA

NSO 1 DP A=E, FH A A} A=, DP 91X EAARL, Ho] X ¢k W ES] A, HFACS, <14 &7

Abstract : This study reviewed 612 DP LOP(Loss of Position) incident reports which submitted to IMCA from 2001~2010 and identified 103 human error
caused incidents and classified it through HFACS. And, this study analysis of conditional probability of human error on DP LOP incidents through
application of bayesian network. As a result, all 103 human error related DP LOP incidents were caused by umsafe acts, and among unsafe acts 70
incidents(68.0 %) were related to skill based error which are the largest proportion of human error causes. Among skill based error, 60(58.3%) incidents
were involved inadvertent use of controls and 8(7.8%) incidents were involved omitted step in procedure. Also, 21(20.8%) incidents were involved improper
maneuver because of decision error. Also this study identified that unsafe supervision(68%) is effected as the largest latent causes of unsafe acts through
application to bayesian network. As a results, it is identified that combined analysis of HFACS and bayesian network are useful tool for human error analysis.
Based on these results, this study suggest 9 recommendations such as polices, interpersonal interaction, training etc. to prevent and mitigate human errors

during DP operations.
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1. M 2 Ao AEE 3 9l DP Auhe 1 AFE EAY YA FA
TEE AAsHA A s FREY FE, toly AN,
Aukabare] 9lo] 017 @ F7} xpA] et H]go] k= Apal  ROV(Remote Operated Vehicle) &4 ERE - 2 A=

o oln] Ya el Q= Aldolth wuAd st " DAE v A A7 8<le] & 4 glth o]E Dp
T19] 8488 %, o Q1A HZ o] 799, FmALTLY] 89-96%, Bt4] 1 el F1AIE=4 (Loss of Position, ©] 3t LOPo] 2}

2 Zuabae] 75%7) 14 2910 2§ AL glthRothblum LA DP A 2=BE FA 3= stedlo] A ]

et al., 2002). A2 FRB 5 9} o5 = pp AMube 3

ool Fopol glo] B4 PulE Aol hopgr % BN LOPARaLel 71 B8 43S vIAE a4

ZA| 2~Hll(Position Reference System, PRS)®] &= A& &8}
S TH(Chae and Jung, 2015).

t katheshe76@naver.com, 051-620-5805

- 515 -



Ao A= DP AbaL
A9 & DP AEF LOP /\]-Iioﬂ
sle] DP Auhe] &S
a =] & ALgS Arstaal F)

Aol ALgetE 21489

A

0,

¢

2o Hr 2
fo 2 ot

A
(Human Factors Analysis and Classification System, ©]3} HF

oek el Fstel wlolAel MIEAAE Hgste] 5

AT ek =5 gEo] Ils Fall Fas A&
sh= 1A 5 @Rlstaral gtk o5 918l 2001~20101 744
10d &-SF IMCA(International Maritime Contractors's Association)
of ¥yl DP A¥ LOP Abal A 612718 HA15ke] 14
e oEA eob7lE AFaLE AR R 2T SHlaL o] # A
A AL T gk AT GES AYHoE st
7] SlsliA el ARt MEIE 83t THIMCA, 2001;

2002; 2003; 2004; 2005; 2006; 2007; 2008; 2009; 2010).
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Fig. 1. Human factors incident investigation and improve

safety operation of DP vessel.

2.2 HFACS &%

HFACS®E reason(1990)8] 292~ X = ndS nuig o= &
al It} Fig. 20014 H=npel gho] A9 A= =
Q14 @ /& =2 &(Organizational influences), &+ 3+ 715
(unsafe supervision), =<t gk @5 A Z 7 (preconditions for
unsafe acts) ¥ EAF S Y F(Unsafe acts)= +H3hL UTH

(Hauff, 2014).
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Fig. 3. HFACS Model.

VNEAoR BE AFLAA Q1A 809 EbHe WS
259 fHeR yHrh B ATdAE oldlE w71 Hsl
Bttt AT Al & e T AHsta Bk s
AF Az, E-ds 25 B 27 G g dA A
W Akt

BolA 3k 35 oA @ F(error)= 3 Ao] gl A
Hh= AAe A, FAA &5 Dote AS wovh
QL FolA AL F(decision error)E =3I NE 3 F A qH
TR0] el AjtetA & AS Lok Jler AnEs
5ol Agsiriar st AlgstAI Rt A AR T o]
2 ZARE AYgs o AS 2k 7ls 719 @ F(Skill
based errors)= Y74 A, 54, A A 2 7)E
HHEAQl A5 oxdA i & SEEolA Ao AFoR
FREE Ve D Habe L/E DIl dF Eof A
Slipe Z5EE HES T2 ZHolx 72 (Lapse)> &4
7FHE FEE S Yol 490l th(Griggs, 2012). A7
2 5 (Perceptual errors)= ¢1241S AESIE Aow F2 77
S oA LA o E Eof Ul mRed A4
Fdol dojd 4= Qlan, &gl AF tellA = tistel 9o
R7F B F Sl

¥ (violation)yS JEAHOFE FFE & Hat AL 9
ek At dFS Wake slolth WA F34 ¢
H(Routine violation)> 3ol 93k HF¥xQl WS U=

=hl

2]
Zolal, o 9] % 29]H(Exceptional violation)= 71319 574
F¥o] ol AL E Eaht
EAE QF AARALS 820 VEvg AH e &
Zlerd 8o ® yyal, EQbdg s AA
AZAA 5o AFE @shE Aojn, npxjato g F 2o
g2 29 2] (resource management), 2] 27 (Organizational
climate) 3 2] “d2}(Operational Process)Z g TF.(Rothblum
et al, 2002).
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2.3 Hlo| X| ot | EQ| 3 (Bayesian Network)
Hlo] A ¢t Y E9 T = wo]|= o]&& nigto g o A7
o] Ayt 232 Y E =E(node)9t, =E(node) Aol 2]
I #AE YERE old(arc)E o] &3] TH e 2
A% Zgste 7IHES 2erh(Yim, 2009). o] g w o] X<t
ELIE F2ox 2Hs} g Zo] Hjo]= o] & (Bayes

theorem)o] ™ I 24L& g3} 2}

o

B : Event/observation/evidence

A : Hypothesis(+5), Cause(4<])

P(A | B) : Posterior probability(A+$ &)
PB | A) : Likelihood function(-$-%= <)
P(A) : Prior probability(A} 1 &%)

9ol AelA B7F FolHS W AV BT FES X
et o] Z& PA | B) = Xehal ®@skE Zloltt 1
B7} Ftrue)old & AT X5 W5k AL o}
B7} Zh(true)ol o Fef R K= Alo] AsH ¥hEle]
P(A) = X7} "tk Z1S omdh
Hlol ¢t IEAE &8t AEHA 0% HilHE DP
LOPAFaLS] 14291 #d AME A &4 02 ]id|o] Es}d]
7 AdE vg o pp Add 8 dEaAs gl 9l
A [ 9_]

2o
12 rlo
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b ka7 A EE AR 96 59E e 87 o
A otk ol @ 54 uie] Wol X yENLE A
29Ael aolat A8 Hgdtel AR JGL ]
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o] 9@ BANA Bol AHgE 3 QlrhHauft, 2014).
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Fig. 4. Triangle of effectiveness to reduce human error.
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Table 1. Human errors causes of DP LOP incidents

Categories Numbers Percentage(%)
Organizational influences 68 66.0
Unsafe supervision 88 85.4
Precondition for unsafe acts 40 38.8
Unsafe acts 103 100.0
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4 A3 103709 DP LOP Atals B5F A A el Alare)
gfgta 3 4 v BEAS AFy AdEo on,
Eobddk 5 AAZAL 407(38.8 %), B3 752 88
21(85.4 %), A QL 6871(66.0 %)°] HAE o AATh
Table 2. Classification of unsafe acts(2001~2010)

Unsafe acts Numbers Percentage(%o)
Skill-based 70 68.0
Perceptual 3 2.9
Decision error 29 28.1
Routine violation 1 1.0
Total 103 100.0

EohAg A% 1031 A Fig 190 AF
A8 AR B, Table 2 o)A B whel o] 7% 7|l
7} 70(68.0 %) 0.2 71 Bokal A2 F 3729 %), A3
2971281 %), ¥4 AW 1710 %) o= FR1H AT
Table 35 HW X% DP LOPALIL A A F= &
2 Ay 79 ® A% 71719 eAbEe] MY E
g ApAska %laL, v o R 8 Ak Al g
ARow FAZE BASE A7t Bl
Bhus e & 5 AT 53] AHlE B E A AR

=
857t 583 %= 7HE =A WUERH

Table 3. Detail unsafe acts of DP LOP incidents(2001~2010)

Lo

Unsafe acts No. %
failed to prioritize attention 1 1.0
inadvertent use of controls 60 583
Skill-based ©Omitted step in procedure, or 8§ 78
executed step out of sequence. ’
omitted checklist item or completed 1 10
check list item out of sequence. ’
? misjudged distance/rate/time - -
@ | Perceptual misread dial or indicator 1 1.0
failed to see/hear/otherwise sense 2 1.9
improper procedure or maneuver 21 204
.. misdiagnosed emergency 2 1.9
Decision
wrong response to emergency 4 39
poor decision 2 1.9
Definition: Common or habitual
instance of breaking the rules and
Routine regulations (taking a shortcut) that 1 10
< is part of a person’s behavior
S pattern and is often tolerated by
’é’z the organization
z Definition: Isolated departure from
. authority, rules and regulations
Exceptional (taking a shortcut) that is typically .
not condoned by management

ro
2
o
=l
=2
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o

SE

Bobdsh Fe] AAZRALS Table 4014 HE vle} 2ol
g2k 7lFEn g g RTE 2829 7lEnY A 9
3 QFVF FE Aoy, 53] 849 EuH/galF
AR A A AFFo] 14AB5%E Y mgeH, K5
o] 871(20 %), A2 A7} 671(15 %)= EHA = A

Table 4. Precondition for unsafe acts of DP LOP incidents

(2001~2010)
Precondition for unsafe acts No. %
channelized attention 5 125
complacency 1 25
distraction 8 200
Adverse :
» mental fatigue - -
% Mental &
g States _haste 1 25
E loss of situational awareness 6 150
A misplaced motivation 2 50
% task saturation - -
S impaired physiological state - -
: Ad\./erse. medical illness - -
= | Physiologic - — —
'?, al States Physiological incapacitation - -
g physical fatigue - -
3 insufficient reaction time 1 25
Physical/ poor vision/hearing - -
Mental
Limitations lack of knowledge 14 35
incompatible physical capability - -
impaired communications due to
7)) . 2 50
E language difference
g interpersonal conflict among crew - -
Crew failed to use all available resources - -
3 Resource  failure of leadership - -
%. Mgt. misinterpretation of traffic calls - -
& failed to conduct adequate brief - -
8 . - ;
-9 impaired communication / conflict )
% due to cultural difference
= -
g Personal  self-medicated - -
Readiness  inadequate rest - -

Table 5 E¢HAE 5SS By e 8437} F4

& A A7 375%= UV =

A ko] Y E A ol Al

TE 284%= B4 =A YEET §Eo
3t

b AAS AR ATRE, QY 5
=
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Table 5. Unsafe supervision of DP LOP incidents(2001~2010)

Unsafe supervision No. %
failed to provide guidance 8 9.1
failed to provide operational doctrine 2 2.3
Inadequate _failed to provide oversight 25 284
Supervision  failed to provide training 6 68
failed to track qualifications 1 1.1
failed to track performance 7 8.0
failed to provide correct data 1 1.1
failed to provide adequate brief time - -
Planned  improper manning 1 1.1
llggg;%ﬁ’f g(rilegngy of operational procedure 3 375
provided inadequate opportunity for )
crew rest
. failed to correct document in error - -
Failed to - - - - -
Correct a  failed to identify an at risk behavior - -
known failed to initiate corrective action 4 4.5

Problem failed to report unsafe tendencies

authorized an unnecessary hazard

Supervisory

Violations failed to enforce rules and regulations

authorized unqualified crew

P~ = -z (o) = B = == =] =] [e]
T TEHS T8 HIeA %3 1gshe= A
Eu

HEl S HA3] skA 3 49-7) 32.3% LERST

Table 6. Organizational influence of DP LOP incidents(2001~2010)

Organizational influence

No. %

inadequate management of human
resources

22 323

Resource inadequate management of monetary
Management  resources

inadequate design and maintenance of
facilities

adequacy of organizational structure

Organizational

Climate adequacy of organizational policies

adequacy of safety culture

adequacy of established conditions of

Organiza-tional

Process adequacy of established procedures

37 544

adequacy of oversight

3 29

3.2 HIO[X|2t HEQAT =4

Ml on o] Fig 5 L0 #83] Fig 69 2

a8 Jow BAH AL Ba vEeld SRR Aln
22 dolHE ABse] 45 2AY 35 &
Fad & Qe mzadon Ms o anldA 4w
dlolE % $8e % i 715 7HH 3 ITHChae and

Jung, 2015). & 7]5= &-&3to] Fig 59 1o BAH =&

“0o.E FAsaL, FRlo] glow “17Z EAIEFe] 103719
A2 #¥ DP LOP AtaLs ol Adstl 22 A4 a3l o] &

GeNleE AF-&3to] A4tal™ Fig 69 o] 574 Abzie] tis)

FES VA 228 AR FES 4 5 Y
o)Xt HIES A9 Eehxls 5] LA =S 100%
2 AAH 5 B8 2 Ay Eobdd s A= vF
A FQ3 @4 7% 7Nk @ F(78 %)l AT). Tl o] Hot
e F5& oplshe dFS vH = A 20 A
A7 239 %), A ol B4

92 B3 7551 %), AAH
al

=
2%)E°] Fa3A =83

UANTE o] A M EYJAE
Agate] s A7 Bbde P Mg F g
WA= Q4 BohAd A58 %ES A & 4 Ak
ol Holds gEo WAL Foly] YaAE AF-E g3
AL Btk DP Auk 8 2ol A 7o) st W e
o Zatg $1% 2X7r dasitie A& ongg

o
['=}
g
g
i
o
3
] E%

Organizational
Inadequate influences resource management
supervision
e

_ Planned organizational process
inapproprate

operations
failure to correct Unsafe Supervision Crew resource
mismanagement
problem 51
=

Adverse

=
supervisory physiological
violations states
Precondtition for
s unsafe acts Adverse Mental
a8 N States
- ;o

Physical and
mental limitations
=

.‘

Personal readiness

Fig. 5. Human error flowchart on bayesian network.
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4. DP LOPAIZ QI

4.1 DP LOPAIZIS| Q1M 2= HNa|
3.18F2] HFACS &5l 23k F£2 14 e 79l Ho]xet U]
EYTo) o3t 2 Q¥ FE Al 1 Table 732 Zth

Table 7. Causes of human error on DP LOP incidents based on
HFACS and Bayesian network(2001 ~2010)

HFACS BN
No) %

Classification Detail causes

adequacy of established procedures 37 39

inadequate management of human )

Organizational eSOUTCES
influences 27
inadequate design and maintenance 6
of facilities
adequacy of operational procedure 33 30
or plan
Unsgf; failed to provide oversight 25
supervision - - :
failed to provide guidance 8 51
failed to provide training
lack of knowledge 14 15
Preconditions  djstraction 8
for unsafe —
acts loss of situational awareness 6 22
channelized attention 5
inadvertent use of controls 60
Unsafe acts omitted step in procedure, or 8 8

executed step out of sequence.

improper procedure or maneuver 21 27

ohoolE Bal 54 QMR GFS v FRE
2 Fig 6% 2& PYOE AT 5 Uk

4.2 DP LOPAIL O QX7 SX| #ot
AS7A HFACS % Hlo]#|Ql UESAE A3t DP
LOPAFALS] Fa3h 1A Q75 gRls] Hath ol& wEgo=
1A Qe o3k DP LOPAFALE o B A3HA717] 918k W
QH& Fig 4 RES &83ste] HAE7KDPO, DP A=t
DPO FAhES BURIAEWS &3 ta3t o] AAgh

5 AIEL Table 7 oA AFdt g F23 249 Fol

1) 7M=& @AY dAAE FU1A o8 gulo|Este At
& 79 2 AL&IEF st T At o] FyEo] 9
o A A8Ea 9le &RlsloF dth(Polices & culture).

2) DPOE Zg3t=t o] HAH 7Eo e 58 Hf
ARE AFsE AaE Yok dth(Polices & culture).

3) DP Auto A = Q1x]of] 2lo] FMEA(Fail Modes and

Effect Analysis)S ™ &3] F=aslo] ALH] &7 208 A
Al oF gHth(Workplace design).
4) DP Aut 8 A§) dxatke] A& HE7HE Ak
SIS 3 Aty Yol %Rﬁ}q(Trammg/SOPs).
5) DP *&A A4 7Es %—56}% 3t Aol
Abgtoll oJsi A &2 o= 2+ 7
U}(Training/SOPs).
DPOO Al = A 71EA A ALt Y= A4S wFS A
FotaL, Aol e B A2E Hsst ws Aydaks
wlE st} Al & oF $FTH(Training/SOPs).
7) BRM7| & o] &3 AF8QlA TS Aldstal, sabe A
o] F5-3F SDPO(Senior DPO)2} JDPO(Junior DPO)®] 3%
H2}E vlgd s ok 3UH(Training/Safety Operation

6

=

3

g7 53
Procedures).

8) A o] oS ffaiA whd Aol ik o] Bl
F7IAR1 AFuls, F714Q1 #Ezhs o, A4 &
g 743 59 A& FH 3ok ghtk(Interpersonal interaction,
polices, personal selection; Costa and Machado, 2006).

9) DP = &¢d dxpAet MEA A&sHE =4 AE M
wati JHolE sk "AakE skl Aldstolok gt

(Polices & cultures).
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