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A study on the Development of Investigation Model

to Collisions at Sea

- Focusing on the Human Error -

by Kim, Sang-Soo

Department of Ship Operation Systems Engineering
The Graduate School of Korea Maritime University

Busan, Republic of Korea

Abstract

Increase of sea traffic causes continuous marine accidents and
international organization, maritime industries and government authorities
have been focusing on physical aspects of ship such as on-board
automation control and reliability of machineries, etc to improve hard ware

defects.

Despite the improvement of ships physical reliability, marine accidents
have been occurring continuously by the reasons of increasing number of
sub-standard ships operated by under—developed countries, reduction of
crew numbers for competitiveness of crew cost, communication problems
of multi national crews, cultural difference of crews and lack of training.

Among the marine causual factors of accidents, operational mistake

- vii -



caused by human error is the major factor of collisions at sea.

To reduce marine accidents caused by human error, STCW Convention
has been adopted and implementation of ISM Code, while training for

Bridge Resource Management and others are reinforced.

To prevent recurrence of marine accidents, the causal factor of
accidents must be eliminated through thorough investigation. However the
authority concerned, Maritime Safety Tribunal, lacks infrastructure and
qualified personnel as well as has not enough investigation techniques nor

guidelines to analyse the causes of human error.

This study aims to develop systematic investigation model to collisions
at sea focussed on the human error, which ocurred frequently and arises
severe damages and to suggest improved investigation and analysis

method for human error.

Research methods to develop investigation model are to survey the
literatures and experience from the officer, master at sea and the judge at

maritime safety tribunal.

1) For the theory of human error Guidelines for the Investigation of

Human Factors in Marine Casualties and Incidents and analysis method

for human error.

- viii -



2) Human error aspect among various causes of collisions at sea during

enroute.

3) Study investigation & analysis method of marine accidents of

Maritime Safety Tribunal.

4) By integrating of above, develop investigation model to collisions at

sea and verify the usefulness of developed investigation model.

Despite(Although there are) many studies on & analysis of ship
collisions, it is not simple to categorize the primary causes in several
groups. It 1s because marine accidents are caused by many factors
needed to be considered such as the ship’s size, type of ships, job
fulfilment according to the seamen’s competency, safety management

system of the shipping company, navigating area and perils at sea.

Under this circumstance, the author I categorized models for identifying
causes of ship collisions into 4 parts (General Factors, Management
System, Watch-keeping, COLREG factors) and named GMWC(named from

initials of each mode).

First, General factors are classified, as mid-range category, into natural

environment, navigation area, governing laws & rules, ship, harbor

_ix_



facilities, Human(crew) factors, and each mid-range category breaks down
to micro level.

For example, Human(crew) factors breaks down into sex, age,
educational background, certificate of qualifications, attitude, on-board

career, health condition, and knowledge of marine skill.

Second, Management system 1s divided into on-board management
system & company management system. Company management system
was categorized in mid-range such as crew management, labor matters,
training & education and repair & maintenance, and if necessary it
categorized into more details.

On-board management system was categorized in mid-range such as
on-board based safe operation, general matters, training & education,

maintenance of navigational equipment.

Third, Watch-keeping system is divided into general factors of
watch-keeping and conning person’s action carried out during the watch.
Factors of general watch-keeping is categorized in mid-range such as
personal matters of conning person and/or duty officer, ship’s condition
and watch-keeping status.

The overall matters regarding conning person’s action carried out

during the watch is described in flow chart.

The main content of conning person’s action during the watch 1is



expressed as follows. The reason why early detection of the other ship
has failed, the reason why systematic observation is not carried out, and
the reason why proper action was not undertaken after detection of the

other ship before arriving in close distance.

Forth, COLREG factors is to find out the violation of the detailed
collision avoidance actions to avoid collision as stipulated in COLREG-72

and other laws in a circumstances which the concerned ship was situated.

When investigate or analyse the cause of human factor by using the
GMWC model developed by this study, first to investigate the observance
of navigational rule, the decision of give-way vessel together with proper
avoidance action was taken. And then find out the deficiencies of
navigational watch keeping duty until avoidance action was performed by
watch officer and point out that the cause was resulted by the deficiency
of watch officer or on-board management system. This study suggests

the solution to remedy the deficiencies found out.
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=3
o

o

1

o
=

U

7

]

N
FEX

LAy AlH 102 1

Ft
(e}
=<

4) o A7l A el
1)

_"

p Y

16)

A



2.1.3 A2 Ao

AT o RHD 17k GFolu} %, JAAANM WAFE AR B
Ao oe MR mARD gov, HordAe] AHake] B
oz shel EE Awd glold &

238 olwsel £88 + gAY MPANA 2 A4S xYstE Aol
e ke

T3 Swain(1989)= ‘&= F U FAE 2T 4d9 AN PF =

221 ZAZ =9 AA

o,
o
>
=
=
o,
PN
>
=
=2
ry

B A WACKES sdel BE FAH s 2o)e}
4 9= folal R B eHUNCLOS)™ ol th, 18] $elubebol Al w3k

17) ddtqd o= Fuyoa] i dadd #hE =dAsE F2 AL H40E 4
dedd 7 Ao FEs s A7 gk o dolrt A FHHe] 0%E 3 E
W EH Fdo]l of 30%EE T m=wol AAHZIE A 2y Z4 (Error) o] 2
T &olE oo AdE Az A AFe fojolm, oA o] gl ALEAA A& E A
2 AAsA Zg otk o] AFodA = Q11te] 3} (Human Error) Fitel ok 8o
= oy ATE Abgsta, A0y #AEE 24 (Human Factor)E “QF 8 A"2 ALE

Eia=

18) IMO(1997), Optimum maritime safety demands a focus on people-world Maritime
Day 1997, Supplement to IMO News Number 2&3

19) Barry Kirwan, A Guide to Practical Human Reliability Assesment, p.1

20) United Nations Convention on the Law Of the Sea, Article 94.7 (Duties of the
Flag State) :
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T e g9s zke IAPSoEe 1974d sl k(74
SOLAS)2D, 1973/78'd & ¥ & A A g F(MARPOL 73/78)22), 1978d A&

A AAFYEGA 2T 7] Fol PP KT8 STCW)2), 19668 WAl &5 4

A4ZT(71 =] %) A= Ax w715 AT Muto] dAHIL, B

# g Edolt FUE g L ET o Auolu A4 @7

3 22 7 Tty nE aﬂoou}z T gealae] @] H A S

E 5 A}, 715 2 7lE Fobe Bl 1

At gaabael B 2aE A Belstelo g,

21) International Convention for the Safety of Life at Sea, 1974, Chapter I ~Regulation
21 (Casualties) :

[

i

A0 H (ARG, (@) 4 FHPS 2AE o FHe ojwd WAl mEHBE
dsied miel o guas Ao o Y A4E v AR
WA AT ool £AE BF AL T

() 7 FAS ARE o xAY Ade] B AAG AT ATl AFT AL G
gt} o] R E EEHE St 71Fe) Ry B A A Auty AA 2 4S5 %
AFAE oby S ojd W oRE oj@ Ak Ei: el A AR AA A
EE o Qe GA s Aol e ohuR

22) International Convention for the Prevention of Pollution from Ships, 1973/78, Article
12 (Casualties to ships) -

A2 (A FA ) (1) FHHE o FH o FAS HE B AT HFBAA 2
A faAd 48 NAs AGARE do] AL 5 APAnE 2AB
@ 428 2o ATNEEITHGAT ST AT 2T IEAT R

£ AAsted E5c] "Avta #gd dol= F 4 7] ol Al gk}
23) The International Convention on Standard of Trammg, Certlflcatlon and Watchkeeping for
Seafarers, 1978, Regulation 1 /5 (National provisions) :

ALBEENFA) (1) 2 GARS 0 Galwo] BFe 2uA £ WASA 26
A7t Aol FHAe BRR ARE FAF] oo sldolAe AW L Aol o
A EE GBd N 494 998 72 4+ 2k QA wud Ar)5de 2
o, AR R R e A ool B FAG £AE Astel, 2D 2 2
A ol ER Amel dAE Aetel FUA A3, 4A% Haw AW A4 4

@ 7 FAFE 1 ke w712 AGT o] FolE Ak w1 FapEo] 43
A2Ae FHE A BAste] of Pk ol@sh: el Aol FFHA ot
Aol e AW wE Bolo) =X FAselor @k

(3) 53 4719 AW mE Bolo)

Aol olslo] HAT ZHAMZ 2xT A7} FPT Ao
T OEE AFRY £5E Had THA e FE3 WA
FAY T Al 1/102A53 0 9] 3} JCH‘FJ

ol3le] e HAo] LIRS A

_14_



°H66 LL)20o] Qlow ob# w]FEahA] b e 19779 o] 419 o a2 9] 8 oH(77

Torremolinos Convention)22 ol &= 3] &ALl AR 3k A4S T3 9t

R

-

71 A7IEYQA = Ak

ol

IMO S gAtmzitas s 243

ol

AP AN B E G (MALIF)200) A s At 2AbE A3 A8 H2367]
3 thdzkel A ol AFAREAREES ARste] FA Aol A
2 Aotalivh. FAFA FE 1997 A202 FHAA AA 2849

Mz o] 2AREE AYsg. o BEE fANPYAFNA FAH @

=
=

N

@ oW A7t o] A oste] F
98 o avsE 949 7

) EE A2RAE AgSel AT A

(4) FAr= A3F oA A= o Aol i W 9wkl g Aol UMY
= Bogn We wd Bud 247 B A E: A7) g AT

dEHH ol fAst A #FA sto] AFAAE AAGHE JAE HA AL
4% 7 B gAEel ddted s RE F98 getelor @,

24) International Convention on Load Lines, 1996, Article 23 (Casualties) :

A23z (3] FAAL) (1) 4 FHB LS | FALY AR o] FoF 5 ojw g WA o] vt

A AA7E AAsed Losta ddss Holls 24 FaHol YL A 9l
£ oo @opel FAL Agws Aue wAG fPAuo] wBeel 24T AL F5

BA Es dASHE 2AT AV S B T
- = i

) 7 GAE ARE olg @ 2AY Ave] B AW ARE /7ol ATT AL
ﬁ*’%f{q 139 maA E= @3 o]y e A B 9lztate] wa Mure] A el =
g FAAAE ofHEH oudd HHoRE o= dulolyt QoA AHdE =
A 2@ Ade At e ohHh
25) The International Convention for the Safety of Fishing Vessel, 1977-Torremolinos
Convention,
(1) 7t FaAHE ZA7E o] #F S oulg WAl nFAsE AAsEd =] @
dn #asts A9 o Fep F4 A4S Wi AT BAH P
gete] 2AE AT AL AL

=

tlo T

(2) 7} JAb= A= o] Ak Aol 3 AEI ARE el AT AL ofE
ek o] ARE EUR 3 7w By T dus 3B Ao AA == xA3S F
AfAE oY Ha = oju wHogw ofjw Mub wx sjelo A A A AL

e I AAdS dAEE AHolojM s olyH T
26) Marine Accident Investigators International Forum® & %}o]t}.
27) IMO Res A.849(20)(1997) The Code for the Investigation of Marine Casualties

and Incidents
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Abare)l FReol we AdEd ¢ & olF FTFY ERIAMAES T YT
o] A2l Fo A2 A 2290 24 24 (Human elements)E % 7FA 2 4

ol Abmel Adle] ¥ AAUS E/FEF du vt

AHaseks Bol= 1989d = AlsiALZ] G Al164F T3] A oA 67550 fr
24 Abael M A8 a7E Fatt aQo|u0gE HAAdA FHor AT
ol %, 1993 = AISAZITE SiARFA A LE] I HEA 6215 M EEAA
Do A FA ARl AR SASAT. 1997d o= e o,
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o 2 de FIZAYA 84952 “TA | YA L AT =T FfA

rr
:Oé
~
A
[-'O

+
2
2
Ho

28) IMO MSC/Circ.827(1997), MEPC/Circ.333 / Harmonized reporting procedures

29) "Data for Very Serious and Serious Casualties”g}+= A &Z- 0 =2 FHo] 3]

30) IMO A.675(16)(1998) Prevention of Oil Pollution

31) IMO MSC/Circ.621(1993) Guidelines for the investigation of accidents where
fatigue may have been a contributing factor

32) IMO A.850(20)(1999) Human element vision, principles and goals for the
organization

33) IMO MSC/Circ.813(1997), MEPC/Circ.330. The role of the human element
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RESOLUTION A.884(21) (4 Feb. 2000)
AMENDMENTS TO
THE CODE FOR THE INVESTIGATION OF MARINE
CASUALTIES AND INCIDENTS (RESOLUTION A.849(20))

Appendix 1 (1 Dec. 1997) Appendix 2

CODE FOR THE INVESTIGATION GUIDELINES FOR THE INVESTIGATION OF

OF MARINE CASUALTIES AND HUMAN FACTORS IN MARINE CASUALTIES AND
INCIDENTS INCIDENTS

Reports on Marine Casualties and Appendix 1 - The ILO/IMO process for

Incidents investigating human factors

MSC/Circ.827, MEPC/Circ.333 Appendix 2 - Areas of human factors inquiry

(9 Dec. 1997)

Harrmonized reporting procedures Appendix 3 - Definitions - Common human

(9 annexes) element terms

MesiCire953, MEPC/CIrllg LGS MO ecurements and

(14 Dec. 2000) d

recommendations related to the investigatipn
of human factors in marine casualties and
incidents

Revised harmonized reporting
procedures (9 annexes)

<72 2—-1> HUAIDZAITE AT

Z7) IMO Res A.884(21) Amendments to the Code for the Investigation of
Marine Casualties and Incidents (Res. A.849(20), Annex

_18_



2.2.2 ZAFA =9 Y&

FAIRZAPZEZ 9 <Y 2-1>0)A HiE ukel o] Ao AL

ol
-

e
(1
it
b
it
&
(r
>
&
>

)

5] ZejA 8845 9

3 zAbe] BE W A%, e 45
et Sol @etol 15709 Fow TAHC )

2 (Introduction)d| A= o] m=9 ALYl Ao #ETH Zo 3

2

W4 FAstn ded, ALRAE FAHAZT Fool wet 2 e
Forol 4L WA F&7k A 4o FUF TS 73 Ao

st tistel EALSolok Sueba FAST U3, HFAC A e
“fANFPPE web FelA AT AuE ) Fol 2As:, e
el Gl mE WEEAM B A= AT o] AFe} 849 I

e P vh FA PR bR dAckw == AR Qe FEE

AR ohjetE @ wE Auke
7). $euEE o) aut va
s W A&y As

Hogz paUs 4

o

(Article 94.1).

@ EE =7bs Ao Adute]
0E =7 Advh AdE e @
e ZAITOZ FAF ZAE T
ZAFE A3l SlojA HE HE

)
tilo
N
fr
L £ 28 o



—

A=
El

o

A~
mh

il
_

A A3 H4

!

4 8
casualty)3> g t} 33}

=0 A

o]

of
ﬁo
o

e
Nd

pli
H

‘B

fuzel

i+

ol
o

or
T

~

go] WAH A

4=
L.

2ol

A

3
pul

g

3l 7}

bl 87 3

©

-

83 9

o
o)

X

X

A
A} 3L (Serious casualty)® (1)3}A],

o)

o

_iﬁ

, Ao ol

I

=3

JJo

3l

X
o}

4

2l

L —
<
Marine Inciden

]
"Marine Accident; & ©o]o]Z ¥

L,

3

MMarine Acciden

SR AL
?_]

- HzE 7

e

Marine Accident
=
=
2=
&

akey,
o =
ST, &

4
fol g AaEd
3

S

.
p

™ A)
==

X

"Marine Incident; & &

P A, Autol

7 =AY At

ty <
Bl

X

ac

35) 9= MAIB(Marine Accident Investigation Branch)

3+ 7

9,]
of HESA H2E A5} 2ol

L
pu

gl

3

iy

._OL

i =

il

ook

_20_



~
= i
- W
7K ~ v \m..
- DA *
h — o o# n ﬂ.mo 401_ i
< mﬂouu %}5@
m c ) = = B K %o
g ,uAiL J»Al_._ o N 11_ — < X .
o 5 P - om ¥ %
g —_ o X - OC . _ A
™ ,_.#w‘_ B AT <° T = = 0 ol X -
- =Ll o <E il ey e o &E ks o =T > W i
<0 ﬂE ~ o st ﬂ ﬂa —_ —— ) _ e E
wow = = ST T gz = I e B i
of- 5 °© —_ o o= o ) ~ X T 9
I I = N i v
o T W oD X < %0 O o T - ° M o %
= @@w@ N S 8 & o= oM Rl
T R jo° = i ~ myl O o° ° M- o) T X
e E S 5 s o o ol o on
Mﬂ On_ — = ,m.ﬂ ‘U! m ui > m ~ T = X .H_Al ~ o/ HT_

By © rs —~— m > ol P E - ha atg]
Mo o T n = o e N T ) Jo e r T b &
o ~ ol = = 2 — AR\ ) S X X = oy oo %

X o = % s < =) B ~ N 3 % 7T = - o oy <y !
. OW T C 7 _,ﬁ cul ﬁ 5 ,_M X e Tor ® _%n_
o N o el % S iy <o 5 o

) A o 2 EoA ~ S W o — oK O % il
L w o x F = = X\ B S “iivy
N i) . xAO _EE n_Al.._ e q ) = | ﬂ.l X __

li a = XN o u - c 7 & o B 8 M 2 =T

<° Q ,_MH o XU ﬂ ) r —_ ] ~ o) T
- off T W R o ° % Ho = o Nd o L LM A © N & up =
S § o % - = E el T
ﬂu.o — o 0 o .y —~ E‘.ﬁ —_— 1o [Ny ‘;L - ﬂ_mu « ,WL_I L > ﬂA_l

2 c Mo 1/ oo N X l, d| ) ) ol g o N < o W
— ‘T il ~ m oR Qoo oA Bo iy o r g 0 o of =~ o
° 7 E oo © X TR % A = ° T N Powad” Wi
N MOAA T nys EEX o}ﬂ?ﬁ

w ° ~ B N R Al o g b Bogor
= o R Zow o " e 5 <X E @m__nowo_@
gl il s = o <~ M S Ho o y N g w TR
%o o = E o N T 7 N b 2 T AN T W
i‘_ X = = flA_l .._ o JI E.r. ~ —~ o . @ oy Mo
i ZT._ == i — 5 .~ N ~X =) 1 1 1% o~ L T o N
= = > = ) —~ ~ X 1 N EREPE 5 & O X TN
) 2 < = n ol N < o oo O = o s B > T

o Bl TBH —_ —_ i - e_ ) < ) o E ~ iy 3 so 7E0 o o
N - - v R R L ® = = N 8w L T

< e F S + N 4+ B R T - HoOg LiTui;o

ey S 50 T = = M e g T o g me 2 ) o
=, \J 53 —_ 0 o2 N
23 v % ¥ox oz z Z x %4@u@@¢%%
o WT; T < W < < M ﬂmorﬂzﬁMzo ]
N Wm NS :n N 4 7 o i wm mﬁ &Vo E_W o
a ~ ~ N R
o 7o X w o L 2o B & MT
:.L ) S NN o o mr < o
Oﬁ ‘oml =~ — < Hl
\Alu/ D~
&

-21 -
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37) A A7 F-(IMO) | AFHA 919 3(MSC)= 1997 62 #6832 3 2lol A, Z1g]ar &%k
BARTAYIMEPC)= 22 3 9¥¢ A14xt 3olx Zz SOLAS & 1 /213
MARPOL 73/78 & A8x P A12x9 A w} sfFAlae Budxte] &3 A
AE s dem, of AHo o3t YAt E WAL (Very serious casualties),
F Y ALaL(Serious casualties), A3 Alil(Less serious casualties), =AFil(Marine
incidents) 5 4719 S$FeE2 FEIY Zr) BRue F£EFE Z2Ystz 3l
(MSC/Circ.827, MEPC/Circ.333).
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38) 1114 (2003), AAA pp.163~171
39) MSC/Circ.827, MEPC/Circ333, “Reports on marine casualties and incidents”
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<8 23> SHEL Model Investigation Method

2t7) IMO Res A.884(21), Appendix 2 (Guidelines for thevéstigation
of Human Factors in Marine Casualties anddemts)
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Nakers Active Fail mes

H Fﬂé Crssons Latent Unsafe Cosditions
| ) Latem Ulngaic Condition

Lacud Lhisgsks Conlilime.

<1e 2—4> SHEL and Reason Hybrid Model

2t7) IMO Res A.884(21), Appendix 2 (Guidelines for thevéstigation
of Human Factors in Marine Casualties anddemts)
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FANA T WELGAY GG G
gk aelm AL WY D FRE TR A5te] ofe

2-5>5 AlAlsta gl

Skill-based
Basic Emor
H Types
iw Sip Attentional Failure
Urintentiond Action &
T lapse
Memory Failure
Unsafee Act H H
& Decision o—
iy Mstake [——» &
Intentiona Action RSB Mstakes
\ Violation Know edge-based
Routine
&
Exceptional
Adaptations

<2 2-5> The GEMS Framework (Adapted from Reason, 1990)
The GEMS framework facilitates the linkage of an error/violation to an individual's level of

performance at the time the failure occurred.

2k5) IMO Res A.884(21), Appendix 2 (Guidelines for thevestigation
of Human Factors in Marine Casualties anddemts)

i
flo

S0t fure] PEE AWeis wge $4 <2d 255004 BE ubg)

2o, Axel HAH AAWATL AEHolREst, HAEH|AENES B

-

45) Human error: A departure from acceptable or desirable practice on the part of an
individual or group of individuals that can result in unacceptable or undesirable
results. (IMO A.884(21) Annex Appendix2 Appendix 3, DEFINITIONS, COMMON
HUMAN ELEMENT TERMS, 2000. 2. 4.)
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Oe SAle HA2 FHet fARts d"ets, 1A ARE dFd Fu
AdeA d@oh A7 A e 7|2 A 22 ‘slip’, ‘lapse’, A5 (mistake) B 98¢
(violation)olZt= 4718 WFE WA Hed, A dFoly A4 Fo

A R EoY A A FAE A5E #RH(Violation)#)o] 2 an g
o a2y HEo Y S mEYa sloey A (Mistake)V 2 1
FEotA T A, =4 glol HAS AAE 4% (Slipt, Lapset?)7}

A (Error)ol sig gttt 9 <@ 2-5>0A4 HHo=m =M Al Fiol

(5) <232 A2 A (Identify underlying factors)
4

T3 Z2AS 2AdEs] WA, AddANNAME 2

GA oAM= olelgt PF AA FHe Fwojdes FEAJN dIS e HAHY
g, Al2="e] 39 X = (Failure mode)E 3t 243t Q50 A7)
S Zolr = Aol olF Fad doluf, 1d 29lo] JTtA wlE 1 2

¢l o] ‘Underlying factor(s) o] t}.

46) Violation: Deliberate decision to act against a rule or plan (IMO MSC/Circ.953,
MEPC/Circ.372, Annex 2 Para 9.1, IMO Marine Casualty and Incident Report/Data
for Very Serious and Serious Casualties/Casualty Data, 2000. 12. 14.)

47) Mistake: An intentional action where there is an error in the planning process;
there is no deliberate decision to act against a rule or procedure (Ibid Para 9.4)

48) Slip: Unintentional action where failure involves attention (Ibid Para 9.2)

49) Unintentional action where failure involves memory (Ibid Para 9.3)
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B = 1] Areas of Human Factors Inquiry

SHIPBOARD ISSUES
1. Safety policy

.1 Does the company have a written safety p®licy

.2 Is there a designated person to deal witpbsiard safety matters in
the company?

.3 When did a company representative last vigt ship, or when were
you last in contact with the company?

4 When were you last given safety training? YWvas the training and
how was it provided?

.5 When was the last emergency drill (e.g.,, fabandon ship, man
overboard, pollution response, etc) and what did go during the drill?

.6 Was appropriate personal protective equipnpmeavided and did you
use it?

.7 Are you aware of any personal accidents whicbhurred on board in
the period prior to the accident?

2. Activities prior to incident
.1 (If the ship was leaving port at the time bg taccident) In general,
how did you spend your time while the ship was ortp

.2 (If the ship was approaching port or at sedha time of the accident)
How long has the ship been on passage since itsp&s or terminal
operation?

.3 What were you doing immediately prior to cogiion watch or
reporting for duty, and for how long? Recreationativity? Physical exercise?
Sleeping? Reading? Watching television? EatingZeiapk? Travelling to
vessel?

4 Specifically what were you doing approximgatdl h ..... , 1 h ... , 30
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min ..... before the accident?

.5 What evolution was the ship involved in whigre accident occurred?
What was your role during that evolution?

.6 Immediately prior to the accident, what we thinking about?

.7 At any time before the accident, did you hag indication that
anyone was tired or unable to perform their duty?

3. Duties at the time of accident
.1 Where were you on the ship when the accidectrred?

.2 What specific job or duty were you assignédhe time? By whom?
Did you understand your assignment? Did you receing conflicting orders?
.3 How often have you performed this job in fh&st (on the specific

ship involved in the accident)?

4. Actual behaviour at time of accident

.1 Precisely where were you located at the tohdhe accident?

.2 What specific task were you performing at thee of the accident?

.3 Had you at any time since reporting for démynd that you could not
concentrate (focus your attention/keep your mind)aotask you were trying
to perform?

5. Training/education/certification/professional eyerience

.1 How long have you been assigned to this sklp?e you requested
that your assignment be lengthened or shortened?

.2 How long have you filled your crew positioh®hat other crew
positions have you held on this ship?

.3 How long have you held the certificate intilmg your qualifications?

.4 Before being assigned to this ship, did yoorkwon other ships? If so,
what crew positions have you held?
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.5 What is the longest time you have been toisea single voyage?
How long have you been at sea on this passage? Wémtyour longest
single passage?

6. Physical condition

.1 Were you feeling ill or sick at any time ihet 24 hours immediately
before the accident? If so, what symptoms did yaueR Did you have a
fever, vomit, feel dizzy, other? Also, did you t@lhyone? What do you
believe the cause was?

.2 When was the last meal you had prior thedased? What did you
eat? Was it adequate?

.3 Do you exercise regularly while on board? Whid you last exercise
(before the accident)? How long was the session?

7. Psychological, emotional, mental condition andngployment conditions

.1 When was the last time you felt cheerful tatesl on board the ship,
and what were the circumstances that generatedethistion?

.2 When was the last time you were sad or deptek®r dejected, on
board the ship? Why? Did you talk about it with ang else?

.3 Have you had to make any difficult personatisions recently? Have
you had any financial or family worries on your whimecently?

.4 Have you been criticized for how you are doyour work lately? By
whom? Was it justified?

.5 What was the most stressful situation you tamdleal with on the
voyage (prior to the accident)? When did the simaibccur? How was it
resolved?

.6 What are the contractual arrangements forciaiv members?

.7 Have there been any complaints or indust@lon in the last (12)
months?
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8. Workload/complexity of tasks

.1 What is the shipboard organization?

.2 Is the shipboard organization effective?

.3 What is your position in the shipboard orgation (i.e., who do you
work for, report to or assign duties to)?

4 What is the nature of your work? Sedentarpyskally demanding?

.5 Was anyone involved in the accident impaideg to heavy workload?

9. Work-period/rest-period/recreation pattem

.1 What is your normal duty schedule?

.2 Are you a day worker or a watchkeeper?

.3 What was your duty schedule on the day bethee accident and
during the week before the accident?

4 Were you on overtime at the time of the aeci@

.5 How long had you been on duty, or awake periog other work, at
the time of the accident?

.6 When was your last period of sleep? How lalg it last? How often
did you awaken during your last sleep period? Dl yawaken refreshed? If
not, what would have made your sleep period mostfui@

.7 How do you normally spend your off-duty timéile on board? Play
cards? Read? Listen to music? Watch televisionZrth

.8 When was your last extended period of offydiine when your were
able to rest?

10. Relationship with other crew members and supests/subordinates
1 Who among the crew would you consider to bfiend?
.2 Do you find any members of the crew unpleagsanbe with?
.3 Do you have difficulty talking with any of éhcrew members because
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of language barriers?

4 Have any new crew members recently joined ship? Have you had
a chance to get acquainted with them?

.5 Did you have any argument recently with aaptbrew member?

.6 In an emergency, would you trust your fellorew members to come
to your assistance?

.7 Has another crew member ever offered to take place on watch or
perform a duty for you to let you get some extrat?e

.8 What was the subject of your last conversatioth another crew
member before reporting for duty (when the accidecturred)?

.9 Have you talked with any other crew membeéngesthe accident? If
so, what was the subject of your conversation? Hawue talked with anyone
else about the accident prior to being interviewed?

11. Living conditions and shipboard environment

.1 Do you consider your personal area on bohed ship to be
comfortable? If not, how would you like it to be pnoved?

.2 Prior to the accident, did you have any dify resting as a result of
severe weather, noise levels, heat/cold, ship'somottc.?

12. Manning levels
Is the manning level sufficient in your opinidar the operation of the
ship?

13. Masters standing orders

.1 Are there written standing orders to the whotew complement from
the master?

.2 Did the master/chief engineer provide writienverbal standing orders
to the watchkeeping personnel?
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.3 Were the orders in conflict with the compasafety policy?

14. Level of automation/reliability of equipment
.1 In your opinion, was the system reliable?
.2 Were there earlier failures in the system?
.3 Were the failures repaired by the crew orrstimsed workers?

15. Ship design, motion/cargo characteristics
Did you observe anything out of the ordinary this passage concerning
ship design or motion or cargo characteristics?

SHORE-SIDE MANAGEMENT ISSUES
16. Scheduling of work and rest periods

What is the company's work schedule and rel@fcy?
17. Manning level

How is the manning level determined for youretie

18. Watchkeeping practices

.1 Do you require the master to stand watch?

.2 Do you leave the watchkeeping practices ® discretion of the
master?

19. Assignment of duties
Do you leave this matter to the master?

20. Shore-ship-shore support and communications
How do you support the ship's master?
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21. Management policies
Does the company have a written safety policy?

22. Voyage planning and port call schedules
How does the master plan the voyages?

23. Recreational facilities
Are welfare/recreational services and facilit@®vided on board?

24. Contractual and/or industrial amangements andagreements

1. What are the contractual agreements for r@wcmembers?

.2 Have there been any complaints or industi@lon in the last (12)
months?

25. National/intemational requirements

Are the management and master complying with rdwirements and
recommendations of the applicable internationalveations and flag State
regulations?
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