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The Risk and Prevention of Ship Collision and Maritime
Safety Management
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Abstract
Theoretically, ship collision shall be avoided and can be avoidable. However,
since the establishment of IMCO in 1959 till now, the ratio of ship collision and

grounding accidents to the total number of maritime accidents has been remained
2:5, despite the efforts have been made to use electronic navigation aids, satellite
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positioning and the advanced communication systems, and to implement the
International Management Code for the Safe Operation of Ships and for Pollution
Prevention. This fact reveals that ship collision in actuality seems to be still an
unavoidable matter. Through exploring the factors of ship collision in terms of the
perspectives of academia and the shipping industry, this study is set to discover and
analyze the root causes of ship collision in particular on human factors and fatigue.
This study finally provides suggestions to top management in shipping companies
about prevention strategies to ship collision based on the analysis of the costs of
maritime accidents and the discussion on the concept of organizational safety
culture.
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HMAAREE (collisions) (EAE & 2 REEATE H AT MR EE —
TUAPHE 0 - BAEE = - SEEMARIERC - SR TR R o Rk
R4 R LUT = (B 5 -

—  BANERIE - 5 TSR
L ENEE RIS ECETEEATE R B T BRI

R > A5 AT SRR A SR A - RIS AR I B A B HVEUEAE
Ko MEEEAFIRYRRTE -

Y OBREEIR CEREE) 4h 0 B S FROREEA AR EEE ¢ (1910 ERMAREEALY) © (1952
FFALAORRE REE R ALY) ~ (1952 FEALAAREE BN LY) ~ (1972 FRIEE R AT
%o Hrr o (1910 SEAMAEREALT) H—REAET @ T IBALEDEA SO BN AT T AN Z S AR
s WASAHEAE s B ZHREEARRE - NaRtiE S BRI - #ERE TR
EHE - | (Article 1: Where a collision occurs between sea-going vessels or between sea-going vessels and
vessels of inland navigation, the compensation due for damages caused to the vessels, or to any things or
persons on board thereof, shall be settled in accordance with the following provisions, in whatever waters
the collision takes place.)

2 FEREE ERGENE - /\ - WEEEHE(S), G084, http://lawtw.com/, accessed on 12 July 2013 -

POEEW, mERIEA EE M BT, TEUSEIAET, £ 18 %, 2008 £ 1 H,
http://isl-info.ecupl.edu.cn/uploadfile/qk/S_pdf1176.pdf, accessed on 12 July 2013 -

* http://wiki.mbalib.com/zh-tw/ffiffili#%, accessed on 12 July 2013 -
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3. [RINAHT : Efasd LhEAAGROE R Bl EAFAE(T MR - BTE A RE
raat R IR A - EEREIME R T A TN -

=~ TR S [REAVRLRE ¢ BEUTARSCS [REAVRERE o R R AR ATALRRE 00 BUs AEE
fir ERIAEAE - BREBCHFRIAVAEIA LR RIBEE - FETAZ IR - M DA DS
MBS - (BREREMAATAE NEH EAEB AT B ERVEK - )BT
K5 [REHINGAORIE - REFRAESS T RIBIREREE > R KR =05 » R TTENE
HRIESE = JTHYIREIEE

= ~ SRS REAVNEE | AAOREE —AE U R E TRV SIS R » B A
REVRIHE S - BT HE N ERE AR - e RS E R TEEE = T AR
£ AR EEPRIERE R

BieEEL S - BBREENAE - bk 7 EAR S A EALRRR A R AR E VR

B - P RE O R RCAHERTRAN AR - AOASAAREFRERSEE - JEEE - S - PDIEE
SlCHAM ] e SR RS A A L A 12 i B2 25 FR 5 (Contacts and damage to property) &
B LG R 3 A AR AR BRI e R A 4R ~ BRI SE AR B (Near Miss)®,® > sk
e AREEAE( 1972 R ERERIAR A ) il L& i85k CPA (closest point of approach)
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Near Miss AJfERESy @ “HIN A B ECGZRIRFHY /P ATTE) » MEHFEATREEEEIN ~ (HEETRRN
EHEE AR EIES4 - " “Potentially significant event that did not occur due to prevailing
conditions, but could have resulted from a sequence of events that did occur.”

FEGIA 38 A8 BB AT $5 R AU BE B4 Near Miss R ut& Rz A I R 7] DA BLER AN B - (D) F 1A~z iz &1 Fear of
Disciplinary Action ; (2)3& .0 #7E05E Fear of Teasing by Peers (Embarrassment) ; (3)& 0 & A A HE (T
Fear of Legal Liability ; (4)"RHASZHE H B S 435 Disincentives for Reporting Near Misses ; (5)%% &
HIEEEFER Multiple Investigation Programs ; (6)fk = iEEAVE HIEHIFER Lack of Management
Follow-through; (7);4F 2 #4195 A No Incentive to Report Near Misses ; (8) ;45 282R74 F Apparent
Low Return on Effort to Report ; (9)"NBH 5 R B =BG S84 ZE4-AY7 | Lack of Understanding of a
Near Miss versus a Non-incident -

Guidance Notes on the Investigation of Marine Incidents, June 2005, American Bureau of Shipping,
Houston, USA
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7~ rbe -~ PR ER TR S AR PR USRS - ALAnsS RS - thATE
BT R~ HUTEE - ARFEREOIZE - S8 -~ H7HE - HESAE WL - &
AHERM - R -

PRI R RL s ~ SR E e ~ SEiti@aT - IMO FSI lessons learned reports <552
B AR EE St TORRE RIS | FRAR S | EE » S8 BRI - s
SEEMERE OESRE © T SR AMES o TRESTAMT ) (EEE R -
T B AR RECE < BT THEE - BLXTRECTA RS - MBSO
... | N R A AR R - SR CER T RE) =
"REWEE 0 EhEE > SDIHTE - KB R o IRBUTHHEY— SR AnmiEE 22 ] -
AAEAVESE B3 AT - Bin - EERENEEBINUBAERS £ ? HEIEE
ilf F Y Z2 B DL F ELAR R 26 R 2 2K B R B RE DAY R RE 2 AR BET FEZ B = AR 2K aR
(Human errors) ~ JBR JJEiLjg7 5% (Stress & Fatigue) sl & HZ G5 2 52 18 S - (bad luck)if

— - WHERE
ze e B2 e EREEIIIZE RS (R T A - Y - BB, AE S - £
REZNE A g (Fault Tree)HEE B A R AARHE I B fa2H 58 6 (Risk Control Options
(RCO)AI ™ :
(—) FIE&HYEE Change in collision probability due to change in route :
®  SyIEENTEINRUTE Effect of vessel traffic separation schemes
® Ik R E Effect of aids to navigation
® NIRRT SR HYUTE Effect of vessel traffic systems (VTS)

® FE 1HEAYRYE Effect of Electronic Navigational Charts (ENC)

® 5 [/K AERERYRGIE Effects of pilots in open waterways

T OBREE, VURSEHN - R SAE, AT SR ET] Vol 3 No. 2, pp 6568 -

* B, April 2013, SEEKRITEE I LATTE R, BT LIRERIET], TAMSS
Bimonthly - Vol. 4 No. 2, £/ 2ER(RACHIFEE, AEFz, ppl9-46.
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Pedersen P.T., Review and application of ship collision and grounding analysis procedures, Marine
Structures, Volume 23, Issue 3, July 2010, pp 241-262.
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® KA HIFE R Effect of weather and visibility conditions
® EUEMYRLIE Effect of speed reduction
® LT EEIHYAIFE Effect of better sea charts
(=) 17 AHY4%E Change in causation factor due to changes in human behaviour :
® | Efit EnVRE Effects of manning
® IR SRR E Effect of simulator training

® Rl B S AVE (B L HEME Effect of crew schedule to avoid fatigue of
crew

® U A B FEAYRLE Effect of psychological screening of navigators
(=) A% Changes in ship design :

O EBNGETHIEZELFHAIRE Effects of bridge layout and technical
equipment such as radar systems

® < BR R E L BLEE TR E BURBLE Sl R GHYE Effect of GPS for
position fixing and ECDIS

® LIk E ARSI R EL S AR E Effect of AIS integrated with radar
®  LERINTEELFEIYRTE Effect of redundancy of navigational equipment

® AAARLEEAVIR SR A& Effect of ship’s speed on causation factor (time to
react)

® A AAEEAE SN SR {45 Effect of improved manoeuvrability on
causation factor (time to react)

O EEHMLESLHEME IR Effect of propulsion redundancy — twin screw
vessels
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® /) FHRIEEENE IR E R BERY X E Effect of reduced probability of
engine blackout or steering machine failure

FERRRHEATIZE L - HLERRA L T —Sefe FSRaREHENG - SR - IALA

(ST ek b s 2 R 228 5f (Fault tree for causation probability)(fE—) &1 H (%48 (Bayesian

N

etwork model for ship-ship collisions)([& =)kt > SR e E t o £

T E\ S h R F2E (Flow chart of the collision risk assessment process) (& =) » G EAAA
MRS AL - AREIEDS ~ Bk ~ BT - (RS ~ e - I FERI G > (EH R RV EERE
Y > ZRRIAYER E th fi Bayesian network model $2HH i R (DU ~ 7)™

p=8.48E-05

Human
performance

error

Incapacitation

[&— : Fault tree for causation probability & — Bayesian Network model for ship-ship
collisions
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IALA, Causation Probability Modelling, http://www.iala-aism.org/, accessed on 22 July 2013.

Li S., Meng Q., and Qu X., An Overview of Maritime Waterway Quantitative Risk Assessment Models,
Risk Analysis, Vol 32, No 3, pp 496-512, March 2012

Tam, C.k. Bucknall, R., Collision risk assessment for ships, Journal of Marine Science and Technology
15.3 (Sep 2010): 257-270.

Hanninen, M. et al, Estimating the Number of Tanker Collisions in the Gulf of Finland in 2015,
International Journal on Marine Navigation and Safety of Sea Transportation, Volume 6 Number 3,
September 2012, pp 367-373.
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Collision risk assessment

No risk of collision Risk of collision exists
~ |
RS A
~— |
No_ Yes
.
-\\_\\
Else ~—
. Check whether OS is in safety area?
Navigation path of OS k
Determine the type of D"_”m‘"“f
Next time step encounter for all TS If needed M| e Selo
of the safety area
\ —
\..
Discretised at fixed interval ' i
5Crens at nxed intervals _— At cac:! pD].l'll AlLTS
¢ |
Determinine i

Based on projection
the instantaneous — ]

. . of initial velocity vector
position and heading

& = : Flow chart of the collision risk assessment process

Encounter

pilotage area
local pilot present

piloting type

VTS vigilance

Loss of control
ShipB

Give way situation

The structure of a Bayesian network model for the causation probability estimation.
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[& 7. - Loss of control sub model.

PRERER S AR ES - [0l B 55 T Y R BRGNS A ARG - BBk s DR AT (E
HEAGREE Ry E B B2 HR S ~ M EREATREE - Al DCRAEIEMEFIRE - toRAERET L
IEREAYBREUE 2 i S e AV E R N - UK P&I SRR E S EEAUE N B Y
PR L RRE(Over reliance)dy it » SEIAMIFRL 7 #3/% H (S (Over confidence)ifi-f
EE I TR B BRI TR - T o SRS R BRI = DA R AR
BEAR B R4S B O TE R AL R R E A AR E A TR BN E -

PRGN FRARME - EREFEAFREMRE (TENUE) JHTI RS
20 _EALARRTE SRR PR SR fio & PAZE B o M ki SR R - o AlE R 5105%
{1 g i 22— H A -

(—) EFRAIEIAT® AR ~ 0 - IEEE R - EEREEREM
FELE RO ZEE PR ~ SERERE TN E EEAVHE A EHITT R

(2) FEEEB - aiE L EEE EA TS REMCER - HENCIOEE -
FlEDESFET G ERI(LLY ~ TR AN~ SIRENEETR  DIRAUEA

B JiEkE, MEAOREE SO NS, (RS, £ 55 A, 2008 4 6 H, pp58-59 -

6 Karl Lumbers, The Human Contribution to Marine Casualties - Trends, Observations and Solutions, IUMI
London Conference, September 15 - 18, 2013, accessed on http://www.iumi.com/conferences/london-2013,
02 Oct 2013.

Y D550 MEROREEAEA - T EEE MR R, (RigAE, &5 58 1, 2009 4 4 H, pp57-60 -
YRR RAR B EAREEELSUR A - BRI P EINTE,2008,31(1).
PORE - AR B EAREEESIR RS - A RS EOHTE]. P EINTUE,2008,31(4).
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BLEEHET - FUSEEERAARE - 5 HHUELIEE R - FERIHIA
BE AR B A ER TS - M AT - T ARG AR EE - VBB Btz
A THUTEIRS BEE - B TEBA SRR OHE > PR T A REES
“EERTT R > BAERm ARk - SBEE EERERR

(Z) FEESEIT « GAEIR A R e & A FEENEE - BR) ~ RROTME - fRERE
BN R TR

(MU) BEEE L BRI - Aa BT BN - BN - BRI R
R E R BYRIEERENT R - EERRITR - WRITR - #ITR - &l
FE BeiTE ol B oI AR LR E O 5| ASRER R AR -

5w SRR IR AR - kIR 2013 FEEPRIEEE ORI B (UM DAL 2 R EUE B EE F i

GiaT BRI o AR AR SR S B LL B E 25 T 49 2:5 HYLLAE -

Serious Losses 1998 - 2012

By Cause, All Vessel Type
(vessels > 500 GT)

Total Losses 1998 — 2012
By Cause, All Vessel Type
(vessels > 500 GT)

b =1998-2002
—
Weather Weather b 2003-2007
020082012
P——
Grounding Grounding
e
Fire/explosion
— _—
= 1998 -2003
P
Collision/contact 2003-2007 C ;
 I—
02008-2012
Hull Damage: ) Hull Damage —
"  —| ul
i ag —
—
Machinery Machinery -
I ==
Other Other
— ——
0% 5% 10% 15% 20% 25% 30% 8% 40% 45% 50% 0% 5% 10% 15% 20% 5% 30% 35% 40%
Frequency ( % of all total losses for the period) Frequency (% of all serious and total losses for period)

10 15
Source: Lioyds List Intaligance Source: Lioyds List Intelligence

HE L 1£ 1959 - IMO(IMCO)KIL LA » ARl S8 (5 S i By EL fil 2

2:5% o dHE Y o BT FHUKAVE 60 A FIA R RA R ELL oA BRI Al 5%

20

21

22

23

AR ~ BB, 5 EAONHESESURNGESS - E5HVEIT]. TR, 2009,32(4).
TRMER ~ RER, 8 EARAREHESESRNSRET - Ffe LEERYET ] -P U, 2011,34(4).

Graham P., Casualty and World Fleet Statistics as at 01.01.2013, IUMI 2013 Amsterdam, IUMI Facts &
Figures  Committee,  http://www.iumi.com/index.php/committees/facts-a-figures-committee/statistics,
accessed on 22 July 2013.

Juan Vinagre-Rios J., Iglesias-Baniela S., The Human Element in Shipping Casualties as a Process of Risk
Homeostasis of the Shipping Business, The Journal of Navigation (2013), 66, 385-397.
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TR F L PURAGIZ AR - ERIMES > HefEE IMO ILAE A ISM 28 IHAGRA
UREEHGK LT - AE LTINS -

Collisions and Groundings vessels > 500 GT
50 7 Frequency (% of all serious & total losses for period)

45

40

35
30

25

Percentage

20

15

10

Period Period Period
1997-2001 2002-2006 2007-2011

Figure 4. Collisions and groundings of vessels over 500 grt in selected periods as percentages of all
serious and total losses. Source: IUMI (http:/www.iumi.com/).

7F IUMI London2013 ffy&rs5% » UK P&I 74 1987-2012 fy 837 #EZ3f484% USD 1

Million HYZER - o3Afrag i » ARkl 68% (e © A E B (5 33% 5 5[/K AL 14% ;
A EAL 12% 5 B2 E A E1E 9%) -

1Sm + Casualty claims — Type of Casualty

1987-2012 1987-2012
Number Value

1Sm + Claims - Main Cause of claim

33% Deck officer error
14% Pilot error

12% Crew error

11% Equipment failure

9% Shore person error
9% Mechanical failure

7% Structural failure
3%Medical

coLLsion

PILOT ERROR ENG. OFFICER ERROR

SAETR - _Bate A B deEs(Human Error) iy RIRE (DT LL7E James Reason” (5

R(slips) ~ A= (lapses) ~ $f35 (mistakes) 8172 7 (violations) iy ARy SL 3R 5H - DARAE Jens

24
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McMahon L., Human factor plays key safety role, Lloyd’s List, 12 April 2012.

Mapplebeck, G. (2006). Navigational safety and the challenges of electronic navigation. Middlesbrough,
(http://www.imo.org/KnowledgeCentre).

Karl Lumbers, The Human Contribution to Marine Casualties - Trends, Observations and Solutions, IUMI
London Conference, September 15 - 18, 2013, accessed on http://www.iumi.com/conferences/london-2013,
02 Oct 2013.

Reason, J. T. 1990, Human Error, Cambridge University Press, Cambridge.

Reason J., Human Error: Models and Management, British Medical Journal, Vol. 320, pp. 119-121, 2000.
®  iRA(slips) : TR LR AJETRIINEERR - AR EINIT R - AIFRECEAIZ SERARE - SEEEE
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Rasmussen® [ D117 B B EL bt (Skill-based) ~ LLFH HII 2 2B (Rule-based) B 1)) 4158 o JL 5
(Knowledge-based) = fi R [E] YR 41H2e ] #45 (cognitive control mechanism)fy4E R g4k 75
SRR e 9)— (B BEHY SRK BB T Rzt -

72 (I =CHYE A A] DAE UK P&I A7 (No room for error)Hy 271 73 Hr BLERES 115
Fl—(EfSHNEZE - Hd > {F Getting to Grips with the Human Factor - A Guide for
Trainers™— & i — (F B LA R AT SR HIRHIARRE -

B TR

® K (lapses) : BLAMINERCRABAN S WIS PEARAR - A07F IO B T BN o 19—
SR - T A B A — (88

o s(mistakes) : FIBTSIEHTE AT SR - RS TR - USRS AT - (5
AT PR SR

® g (violations) £ CLERRFTRIR HARARAN » MR SEAE TR TR - 2B TT e
IEBRMNTE - AR BB (TR A A -« RIS AR -

J. Rasmussen and K.J. Vincente, Cognitive control of Human Activities: Implication for Ecological

Interface Design, Riso National Laboratory, Denmark, 1987.

®  RLREELHETT Fs(skill-based behaviour) : E1TEIEGEENHEI T » ARG REVE EVZ FrE AR A& -
B PITHIE MR - &P DU T B ERIGHY J7 =2UET - K EA HE){k (automated) H.
SRS AIRE (highly integrated patterns)fyfT £y - 12 £61 T Ky A% /2 Al 6k (feed-forward ) ZE 6= -
REESBOTEFNT AT > WS ETENEMERIE L REE AT -

®  HIAIELREST Fy(rule-based behaviour) @ DUSRIRABERTfELR - FERGEN TIHRET » AT R
A BRBIHRRAY T 1 TEh i 52 ZIRE(7 AR Al (stored rule) =P B (procedure) Frzedsl » 1M BEA K HIJEL
B Ry e AR 85 & EE AR R AE BmPTAE k. - 48 FhBath N\ s B Eea Y 7 = T e BR a0 el I
LT - SRS A Bk B AR A B R 2 - BT 2 B (goal oriented)ry#2 ]
(RPN A I B AR AIIREST/E) - HLDAATEs R AR (E KR A B AIAYERT - BRI &ty
BRAT TR ST BB — AR AR T Ry

®  HIFAEHETT Fy(knowledge-based behaviour) : FE [~ BGRAGIRNC BRERIGT - Hil A #E B I
TERIEZ A AT B E A B R e R TG T f - PEMIHYDHRE DM S5 = fg v - DA
RO R HERERIAVAE ) - BAHEERIIThRE - fEEEER THRES BRSNS 82
HIFTEN > 5TE BHRERRTTHY AR - dit NilH & LU/ # 71 J5H (the least effort principle) 17
LA - DRI 3 o (5 P DA R AR 1T Ry - B0 IRt (B Ay Fi5 7R A — R AR Ay 3 o
i B Rl — e AT BRI T A

http://www.ukpandi.com/fileadmin/uploads/uk-pi/LP%20Documents/Trainers%20manual%20web.pdf,
accessed on 12 July 2013 -
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NI it A REREA Z i 7
ERROR TYPE DESCRIPTION POSSIBLE CAUSES PRECONDITION
Y& EE Attention failure
=1 5 4T ® 174 Intrusion
i%igﬁ%&rs%?ﬁ%ﬂ ° gf%‘ Omission 470> Distraction from task
Fi72. Slip a [ = Unintended deviation o 7ML ZE Preoccupation with

from a correct plan of
action

® F5i{5] Reversal
® 2L Misordering
® FE/LH% ] Mistiming

other things

KE Lapse

RSB —{EETEY T
&) Omission/repetition of
a planned action

i< Memory failure

® E R EIHIEE
Omission planed items

® 551’ E Place-losing

® = =0 =& Forgetting
intentions

{E#%{78h% (L. Change in nature
of task

{EHEEETE%(1 Change in task
environment

AR R R B e
#E55 Mistake
(rule-based)

NG NAEEEST
#if] Intended action
inappropriate to the
circumstances

® T BRI MY
TTiEE2AIFEA Sound
rule applied in
inappropriate
circumstances G2 B
LFFAN)

® Jii {7 i = AR A
Application of unsound

rule (BEFH-N BRI

FRAE YRk ) [F RERIE FH SR
Failure to recognise correct area
of application

RAE R EAR AN EREE Failure
to appreciate rule deficiencies

DAGIERR R ALY
FE= Mistake
(knowledge- based)

B F RN AYER AT
Jit. Erroneous judgment in
situation not covered by
rule

® JIEE A A - A
R Zh Insufficient
knowledge or
experience — immaturity

® 5/ B 4HRE T
Time/emotional
pressures

4H%% FAYER[ Organisational
deficiency

R ERIE%R Inadequate
training

{77 K Routine
violation

"5 EREERE
Habitual deviation from
required practice

NFAE 2R EEREUH ST
B/ NYESTE Natural
human tendency to take
path of least resistance

RIS (L =) - ST
48] Indifferent operating
environment (no penalties); no
rewards for compliance

BIsNEE

A THIE BRI AR E

FAE/\PT - HURRYE

ARt EAVRFIRAERS SRR

e i iety —
Exceptional Ad hoc infringement of gﬁ.‘{i\/g'ge :/arulety Particular tasks or circumstances
violation regulated practice Ictated by foca not planned for
conditions
s EREFRAETREER
i?i/ y= ACt Of /LJ\/L-‘\ TN : lL;:
BIRAT 7 Deliberate violation for - -
sabotage L
malicious reasons
12
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AR KR
Human errors
AT 2 FERUEAT 2
Intended actions Unintended actions
ER faR KR iiiad
Violations Mistakes Lapses Slips
[ A
fil{7 )38 [ Routine violations(H it
HRBHER) ~ HRR BEE) K ERule-based
ng%‘]ﬁgggﬂ:ﬁz:::I;:II::I?::( mistakes (#E?jggﬂ;ﬁm' fEmF 12T ®Atentional failures 25 EAttentional failures
A s %) S B 0 $iE oy B R 0 9 IR Skill-based e 4 B EY S AR Skill-based
il 54 3t i [ Exceptional violations( iEKnowledge-based mistakes (% errors errors
1Ty LR B SRR EERRAEARENER)
fit 117 /1Acts of sabotage

= HRIESSHRE

52 (Fatigue)—31] » — BB ARE FFRACE S5m0 - T STCW Code® VIII 2
HIRTTT S EHIMHREE ES N » B B 4H 4T 2 MLC 2006 F fiHERI EEE TAEY - B
BT » S — 59 — S E M E SR » R BTE IMO MSC/Circ. 813 3k i T
—(EESHN T :

“A reduction in physical and/or mental capability as the result of physical, mental
or emotional exertion which may impair nearly all physical abilities including:
strength; speed; reaction time, coordination; decision making; or balance.” HiF*
HETT ~ BTG IR T R T 5 [RE A 7 I B B 7T L HIGE T (K -+ A7 L5
BT AR IEET - EIE T~ RE - RERFE] ~ T ~ R

81 STCW Convention and Code — 2011 edition, IMO: London.

%2 The ILO Maritime Labour Convention, 2006 - Guidance for Ship Operators on Port State Control as from

20 August 2013, International Shipping Federation, http://www.ics-shipping.org/, accessed on 20 July
2013.
% The Role of the Human Element - List of Human Element Common terms, MSC/Circ.813/MEPC/Circ.330,
IMO:T2/4.14, 23 June 1997.
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FEAE IR RR S i IMO MSCI/Circ. 1014 3 57 B 7907 55 TR Fl e B4 S

R+ RSk LT 25 A 5L R P 5 8 2 TR 4 LLBRAOEAR » 23T B
& TR S AR - B Rk B -

S EIR—E % EFFECTS OF FATIGUE

\At,’\_i/’ —
ifkfE <215 Performance MIKHEIR Signs/Symptoms

Impairment
® REEAHA%— Z%15EE) Unable to organize a series of activities
® B (T Rk Preoccupied with a single task
SR G HEE 7T Inability to|@  EX AR —{EPERERTRE > 20 5 E %A Focuses on a trivial problem,
concentrate neglecting more important ones

IR [E] 2B BE T A AT [E Reverts to old but ineffective habits
T/ DA SERE Less vigilant than usual

SR PERE ~ S~ BF[ESE Misjudges distance, speed, time, etc.

=T EHRE A EZEM: Fails to appreciate the gravity of the situation
220 e F1 $E1TE 5 Overlooks items that should be included
PkiEEE I H Chooses risky options

i B Bl Bl A ] 2 R RECK i IR Difficulty with simple arithmetic,
geometry, etc.

/iR SR BE 77 Diminished
decision-making ability

® AR EFHS TR ZAYIER Fails to remember the sequence of
task or task elements

=08 77 Poor memory ® =U{FEMIFEFE A NEE Difficulty remembering events or procedures

® Tl ESER IS EU TS84 Forgets to complete a task or
part of a task

o UHFE - EE i ESINEE B8 Responds slowly (if at all) to normal,

% €12 Slow response DL
- P abnormal or emergency situations

® LIICUEEE T May appear to be drunk

e SRR EBNTIERIEE ) (@ NAEHERHABLINAE Inability to stay awake

Loss of control of bodily ~ |® ZEZERGEEEUISHIAGEN ~ (@GR EHT S E R4S Affected
movements speech e.g. it may be slurred, slowed or garbled

® [EE VUM EE Feeling heaviness in the arms and legs

34

35

The International Maritime Human Element, Theme: Fatigue, Bulletin Issue No. 13, January 2007,
(http://www.he-alert.org/user/issue_pages/issuel3.asp).

L S R P BRI IEIR By - (L) IR (Lack of sleep) s (2)ERR B EL(Poor quality
of sleep) ; (3) T/ERIAYR B SRR (Insufficient rest time between work periods) ; (A){KEMMERN R
(Poor quality of rest) ; (5)EEJJ(Stress) ; (6)FHEH]I/ B 1Y T/E (Boring/repetitive work) ; (7)1 3/ EE)
(Noise/vibration) ; (8) 7 & Y 2 & ~ FAHA N [ ~ 48, Bz 24 22 FACHA R R (Inadequate ventilation, poor
lighting, excessive heat/cold, poor air exchange) ; (9)fLfHf%E(Ship movement) ; (10)7FEH5 ~ &% ~ njnnk
R/ A (Effects of alcohol, drugs and caffeine) ; (11)FE&HSRT ~ #8% ~ W% ~ /& Food (timing,
frequency, content & quality) ; (12)#8HF T.{F(Excess workload) ; (13)E& 5k 5z %237 (Medical condition
& illnesses) ; (14)°K B T{EBFT %t (Poor workspace design)ZE R Z=FrEx

MSC/Circ.1014 - Guidance on Fatigue Mitigation and Management, Module 3 Fatigue and the Ships’s
Officer, IMO MSC/Circ.1014, 12 June 2001.
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SRR —E5 5% EFFECTS OF FATIGUE

Ik RE 7458 Performance
Impairment

IkMER Signs/Symptoms

RS ~ HEEhIEY - i JJBE %K H.= 77 Decreased ability to exert force
while lifting, pushing or pulling

B T B4 HYSER Increased frequency of dropping objects
like tools or parts

%4455 Mood change

EEERBR » R{E S RS Quieter, less talkative than usual

BE R = K7 Unusually irritable

s hnIES E MR M 1 & 7T 5 Increased intolerance and anti-social
behaviour

HAE Depression

LrEESR(L Attitude change

REETEHAG f Fails to anticipate danger

= T BRI £ EE Fails to observe and obey warning signs
PIEARELRE B AR BEAYZIA Seems unaware of own poor
performance

{REEE =5k Too willing to take risks

&S RS FIF2 1gnores normal checks and procedures
TR —FE/MRATEEAY.0,8 Displays a “don’t care” attitude

%5 75580 BRSE T{F Weakness in drive or dislike for work

HoAth 2 B 55 A R H
flub=(w=f - E =g Ml
In addition to the
behavioural changes listed
in the table (symptoms),
there are also a number of
other changes associated
with fatigue that will
manifest in physical
discomfort, such as:

FE Headaches

=[% Giddiness

ICMEECAFRAILCEE Heart palpitations / irregular heart beats
TREEEEIE; Rapid breathing

#2451 Loss of appetite

SR Insomnia

Z2IRHT Bk Sudden sweating fits

Rl EEAlER Leg pains or cramps

A/ RE Digestion problems

HE =& 22 >

g R 2 Y e R s P B
BN G AR FEREL o (B MmERENE - ERTENEBIREL

B PR EE - RS A ERVETE - IRE  E

S IIETE ~ R, - BRI K2 5 R 1 -

36

BRRERY, FAGERER, BERHIRTE - 2010 4204 H 15 H -

o ITHEMER  BLERKEH 1685 FAEERE - FERERRE > B OEEREREIREE
Wy - SENEAY S H S -

® (KEMER : BREEE B35V HE SR 0T ESIRES > B RELEE) -

o [EIRMER | B LEE TSR EUHE EHE ) WIS - 2 5HLAKE: > HISETIEE
BEEENIREG - FEIRE —fEER 24 /N\IHER — OV ERAMR S > RS iR (Rapid Eye
Movement, REM)F1FEH i EARHA(Non-Rapid Eye Movement, NREM) ([ - [ iEHRE 7 HF(Sleep
Cycle)Fri&Rk - 15 NS H P3IHE 7~8 /NEFrh > 75 4~6 {EHEAREN > &— 3114 90 734 »
EHIE R B R AR SE —HARH 4R - &S5 HA ~ S5 =8 -~ SEUUATR - WRIFSE =0 ~ S50 AR
1B AR B ARREIR S B o PERF PR SR AR 56 T B E — HAEIRS 384 - — (B AFSTEREIR HHA
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RREBHEACE - bR 725 B ATTEE TS a S re 5 te A S ST  FESR FE B
IR EIRFARIRE T - MBS EREE -

B B EARSE PR ETEIURNEL - SRR ~ BB - i - JHIREFENE
FiE N S RE ARy I B B ¢ 2K i T R R e 2 Y ~ bR T S ERINTTE
EEBLNEREEEIR - SEREaE L - 58 > EitiengEnm BV EHIriTE
FASERS ~ Mnftfe s  sefteE AR B SEE TR REH < SEE M UiEin 8 il
SRS R B N RG] - 38 Sory BP0 Bl S I AR e THEA Tl - B 2Rt e
EMECRIEHRALE - 02 DASREREHZ EE0%R ~ SEaleElfd (e @ EERVEE -« /RE - iR
SUEHELIERG > OTAEM AR St —(E(E RS MadT ~ BT ~ a0 ~ BT ~ 1B%E A
EEFEIPRIFAVTEA R > (M R A RIRERIATHIERAE ST - MAHAAYIE I I (E ATRESR
AU 3R BT TR B SRR AT BN R B4 IRAVAE

WEHERET ST HRICEER F—EEEEE®Y . kg IMO 1y
SRS 0N RHREIR G 11-25%EE S REER - BA LI EasH
14 (IR B G 1T E TP THERESUIES - EoohiT 50%H94L B4 7 T /588 85 /Ni%*

AT — (P B A RE A2 » HIWAHERT A NREM 55— HTARiEBAaaE T - «Cses] -
FEEHAAICERA R - A RE M AR BIIRIEARI - 25 CHER] NREM o TERHER - HI R B8R A
B o

o P - (REHUMEIRHVEZR(HHY) © 4EFF - (eiEfE « 48R AR - (RagasE ~ THVIRA
ST ~ W HE A~ (E N RREE I DR (E7 ) ~ SRARAB I SSTR  JHBRIE ST ~ IRIERET] - REFRER
ERAERE(RE) - (REHERAIREAVIETE - SREE(TFE) - BETE ) (1K) -

T ERNS BRI o B AR R B B TR - TR L — e AR AR

1. ILO MLC2006 A%yI% © (1) EM L TEIRISER « QSEre: - 3) IR - mard
fit ~ BamfIRE B AR - (4) (EEEORE - B - BRIt g iriE ~ (5) BSFElTH FHME -
B e SRR A E DL AR 1 (8 H & i 2.5 HARETE - IREJTHFUE (1) B Aa R S
fHRE 24 /NIFIRF B NS/ DTS 10 /NIEf - DURER 7 RIFFRIANRASDTA 77 /K (IR SIS
Aoy R EL » Hop—EEZ/DEA 6 /NRF - HARZERY R ELOR SR AR R S48 14 /NG -

2. (EENEIFES THEBFEZ(LO FE) - BraB R EEM AL - AT S mHIER - DIORE
SEEFREIRIMRL: « 55 T REFIS B 1 B 2500 BT (E B 488 2 (Social Accountability 8000
International Standard, SA 8000)EHEAEATE » SA 8000 FRE @ /& EZ EF A NITHE
EEARE TIERFRIAVRE » TEEERT - NI E A T —(E 2 AW TIERF R 48 /NEF
I B B TAEEETC R A2/ DHE—RAVKR SRR o Fra R LOEEN S MR - fEERE
TEHE B TSNP S 12 {#/NEF -

3. ME - FER—MITE > —F  RARRIEE 77 /NHRERE > REE®WE G/EANRES
THERT DR 91 /NEF(7x24-77=91) » 2= » =7 SA 8000 #EHY 48 /NEF » 25 HY 43 /NEE: »
—F > BA 2.5 R FIRE - B2 SA8000 WEHE R 2 NZE/ VA — KAl » —F2/DHzZE
22 K o SN PR AR R AL A R A R (R 324 R L AC R st ke T SA 8000 #RIAIFT 1Y T A i
TAERERTEES MR - RSN T EE TaEMmIEA 58 12 [N -

ATSB (2011). Australian Transport Safety Bureau. Watch-keeper fatigue a significant safety risk on ships.
Media Release, 14 April 2011, (http://www.atsb.gov.au/newsroom/2011).
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NIEE AORFAUENE BRI b BAHR R R NSRS RIE MRFR— =S5
AOVEE > DR Rofits SR 25 i 7 AR Y e - ot et 2 B R A B PR 1 g P S [ A Y e
L - BIRR L& H Ak R B A SR SV E R - bR 7L RV R E B E R T
B2 A2 WENAEGETTT « AEREAEETT ~ fn BT EIAR

+2243
H e

I~ SRR
{8 2013 FEEFHE BRI E (UM EREETCE TR - EE S ENE

FEEIRFEUTHE - fE 1996 2 2012 ffE] - A Em/e AR S B2 2R ERY T
[igh - (HRAERESEHOTEAVERIEUR > L2 7 AERYEER -

% Phillips, Richard (2000). Sleep, watchkeeping and accidents: a content analysis of incident at sea reports.

Transportation Research Part F, 3, 229-240.

%0 IMO (2005). STW 37/INF.5. Education and training requirements for fatigue prevention, mitigation and

management, 18 November 2005.

1 IMO (2009). STW 41/8/1. Review of the principles for establishing the safe manning levels of ships, 5
November 2009.

2 Smith, A. (2007). Adequate Crewing and Seafarers’ Fatigue: The International Perspective. Cardiff

University, (http://www.itfseafarers.org).

* The International Maritime Human Element, Theme: An accident waiting to happen..., Issue No. 32 May

2013, (http://lwww.he-alert.org/user/issue_pages/issue32.asp).

* IMO guidelines on fatigue mitigation and management (MSC/Circ.1014)
(www.imo.org/OurWork/HumanElement/VisionPrinciplesGoals/Documents/1014.pdf)

*  Crew Endurance Management System (USCG)
(www.he-alert.org/documents/published/HE00520.pdf)

»  Crew Endurance Decision Support Software (www.uscg.mil/hg/cg5/cg5211/docs/DSS.zip)

* ISF Watchkeeper (http://home.isfwatchkeeper.com)

«  MARTHA (www.warsashacademy.co.uk/about/resources/martha-software-and-documents.zip)

+  MLC 2006 Pocket Checklist
(www.ukpandi.com/fileadmin/uploads/uk-pi/LP%20Documents/Checklists/ILO%20MLC%20pocket
%20checklist_September%2012.pdf)

e ILO MLC Smartphone App (www.ukpandi.com/loss-prevention/apps/)

«  Fatigue Advisor Resource (Maritime New Zealand)
(www.he-alert.org/documents/published/he01130.pdf )

*  Wheelhouse Fatigue Checklist (Maritime New Zealand)
(www.he-alert.org/documents/published/he01135.pdf)

»  Recommendations Relating to the Application of Requirements Governing Seafarers’ Hours of
Work and Rest (www.ocimf.com/mf.ashx?1D=9d7d7e0f-562f-4a2e-96aa-481565bc9e7a)

«  The Nautical Institute Fatigue Forum (www.nautinst.org/en/forums/fatigue/index.cfm)

*  Graham P., Casualty and World Fleet Statistics as at 01.01.2013, IUMI 2013 Amsterdam, |UMI Facts &
Figures  Committee,  http://www.iumi.com/index.php/committees/facts-a-figures-committee/statistics,
accessed on 22 July 2013.
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Total Losses 1996 — 2012 1UMI Serious and Total Losses 1996 — 2012 UMl
As Percentage of World Fleet { ] e s By Number bl U f
po SRR (vessels > 500 GT)
Number of Incidents

0,4% 1200

1000
0,3%

800
0.2% 1

600
0,1% 1

400
0.0% 200

LELELFS LT L LSS S —_— @

0
| % of Voasals Lt TACIS | 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2008 2010 2011 2012

Source: Fleet numbers : Clarkson Research Services. 5

[ —Totalloss —serious ExTL _—Total |
Losses: Lioyds List Inteligence

Source: Lloyds List Intelligence

BES  FEARTHEESL -4 A di(Fatalities) ~E2# (Pollution of the environment)
W EE B %5 (Loss of property or financial exposure)Z - (H28CHVEEE 8 aa —(EE
HEAVEEH Al DUF R - SINTECE SRS 2 IREE S - SN E—EYE
K OBEFRF G B EIERVEERL HEEFEN R E AEEHENEZH] UK P&I
R[4 HIE 51 S R ANHY R RE R B4

® A’k Loss of life(EL & HEE)

o AB%2E Injuries(B SRRV > Bk A RARAYS A8 FHEE B — 3R A
=G Ev=ET=tk0))

® HENVAI{E Trauma to next-of-kin

® HfHELE=E R Fire-fighting and damage limitation

®  ELRFN - H IS E AR Medivac (launch, helicopter, other ship)
® \EIfAME{E Company vessel standing by

® [HHARXZEIH A Short-term emergency medical treatment

o HABER AR K7 HEEE Medium-term medical treatment and nursing care

o RIUMEHRIEENIER - THE AR K A SE AR R AN AL 5 5

=& Long-term medical treatment and nursing care particularly that related to
permanent total and partial disabilities and other more serious injuries
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1B & F Repatriation costs
i BB 2 FH Crew replacement costs both immediate and during
“E(EZHAMIZ2 S repair period particularly if prolonged

HArAs 2 > fiEA RS Additional port dues including those related to
ports of refuge

RFHZ Agency fees

k& Salvage fees

HE AL <7 B2 RGEY (75 (2% B Towage and support vessel standby costs
EXFEEA Cost of lightering vessel(s)

Rtk A Cost of deviation of own ship (fuel, time, failure to meet lay days)
FH{ERS H 8% Loss of charter at daily rate

AR AN EILZE 25 £ @Y A Cost of replacement ship for, say, missed cargo
BB @A fARk A Cost of eventual repositioning own ship

AT B AR A 5 B R R AR Cost of replacing cargo due non or late
delivery

R B A o B Ya R ap U s AR Cost of non or late delivery to
original consignees

HN[E SR A] gER2 2L Possible effect of reprogramming refinery for
replacement cargo of different specification

EEIRE NI RIREA Cost of time out due to asset damage

EEEHART B MR A A Cost of replacement vessel during repair period

19
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—t

EE {52 Asset damage

il

FSAEE e 18 (o P B 28 5 22 Vessel reactivation and re-positioning

BT ENAE ) ER Y 4 H B R HARY 828 Environmental damage from spilt oil
(bunker and cargo) to flora and fauna both short and long-term

TRl - PRI - SEEENTE A AHRR A SR (R~ JRCEETE  FLuE - i
VB ZE )Y B EEIE E R AN Immediate damage to industrial facilities,
leisure complexes, marinas and marine related industries (fishing, fish farms, oyster
beds, coral beds, simple beaches with public access)

e A - EFE SR A ERVIRE Y Emergency response including cost of
flying out support teams and return

55 EHAAY H 5 AR Oil clean-up both short and long-term
5N HATR I $52E Monitoring of longer-term environmental damage
SFEAERFH Law suites

iz <> Compensation payments

=14 Fines

PEZ4E4: Cost of loss of reputation i.e. market share both locally, regionally and
nationally

/,

IR (G P B B8 [N PR damage limitation and media response

Rl & e = Enhanced insurance premiums

BLEFTERHI A - EEE BRI A AR ALY - R L G T R RV AR R R
WEE LA aVIRR ~ SRAEEL R OE EEDEHEEERAS -

2
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A~ FE&EHET

5 [REFEHY I N B ARG BR AV R BN S ARG AT B B YA 2 iR RE SR T Az
A 2tTh - NAEB R EENA L e BRI ARG AT SR H A 7 2E - H
THEHHKLE RIS BEOET ~ MEGE - BEBEENVRARER > 2E%KE
AN~ FIENA LT R EFEME > 2t SR -

SUBRAPLESIEY) » A8 A SUEE « fEh¥ETD U ARFE
A2y o MAHEES 257 - Bl 24 (INSAG) ER L e b Ry « et
TEAFAER BEALATE A b iR 2 S FIRR FE RN T B (AR 4 = B S IR & = o
Z B & (HSCASNDHS INSAG HYEZHEST TEIE » 885 + “—(E B ALK 2 &S B E A
FEREER - Y~ S T R ARGEEY) - EREN RET 28 ERRES -
TAEPERASEFZE © ” Svein Kristiansen fgt © “Z2 X LRAEAEMEREIL T > — (@

P BB ELEN T KL 2 R http//en.wikipedia.org/wiki/Herbert_William_Heinric,
http://www.asse.org/professionalsafety/pastissues/056/10/052_061 F2Manuele_1011Z.pdf,
http://www.isha.org.tw/cesh/data3/DATA3-3-09.pdf, accessed on 15 July 2013.

Lumbers, Karl, The Human Contribution to Marine Casualties - Trends, Observations and Solutions, IUMI
London Conference, 15-18 September, 2013, London.

Freibott, B., Sustainable Safety Management: Incident management as a cornerstone for a successful
safety culture, American Society of Safety Engineers — Middle East Chapter (ASSE-MEC), 10th
Professional Development Conference & Exhibition (PDC&E), February 18-22, 2012, Kingdom of
Bahrain.

RIESEEESE Heinrich A 1931 4 GBLEREIEHFTERVFEE T8 - 3595 330 REEIESNE
W &9 300 WE RS E S (no-injury accidents) - 29 A REHEE SR (minor injuries 855 T
fEH=HLT)  SigA —XEAREGEEK (major injury 8 T/EHIUH DA E)BIEKGEELR - 6445
FEB G ERL LB 1:29:300 ¢ [ 1969 FiRBILEMREB AT L2 TE Bird> FRfERNSHT
Gietasd > e 641 (FESNER > 498 600 (ARG R (EE S - EEL) - 30 45
B - 10 R AIMGER 0 1 (FREREGEEL - IEANGERN - RIGEL - MHEERREE
H= > BRI Ry 1:10:30:600 - 2003 4 Conoco Phillips Marine £ Safety Pyramid based on a study HYH4&
g B Sy E s bE i 1Fatality : 30 Lost workday cases : 300 Recordable injuries : 3,000 Near
Misses : 300,000 At-Risk Behaviour-2013 £ UK P&I Karl Lumbers {£/8 3 {Rp e 2L 7 Hazards :
76 Threats : 450 Controls : 2000 Control issues HYJzf%EE -

2000 Contro| issues

Incidents

(near miss) Incidents 'At-Risk Behaviors (estimated)

© b (B EEKME T ET - FIRIMS > 8 SR EfSER > SUNIEIE RS -
SCIABALE - RSt « P RICDAZR NG > BP ASCUMBRRT - o0 Hodr T ASHbRR > #E8RE T3
b, BEER - RS NET RV R B - R LU R AN E BN R T - EHEA—F
HEEHITT R —BE - R tA R —RRAv St -
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AL — AR R B« IR SRRSO » AT S MR B A
B, SRS L R TE I - ELBT S — (B (A
Bl TRl ) R BSER R R « TR - TR - TN
LR S A L FUE 20 B LB N R TR I

AEAE R F 2 e EEBSAEN A - BB 0558 - GRS - AR
Je k8 Fe(F SR Al B B B MR AR LG SRHUAR A RN A B-f RAY TIEEM:
BB EZ 0T

—  ELFEHE L HERPEEIELPENE - TEREEA K= A 0EE
RN BRI - s BRI SRS - B IR R TR RIRA - iR
S SR SR ] 22 R S - 2 DGR AR = T

o HELEESE - R IEFEBEEE AR R 72 TIERR - ZEH
B HESORATA & SR TR SN ORaE 2 2 HVEEER - SORAEH AN B s
HEHATIEEY - Wit B A RS RIFEAVER - Spdn B EEN:
BEALGE  HERERE - HEA RiEiiE N T EEEERET -

=~ EIEESE  SBRUATRI N E IR S - B SR TR
WA T R A HERR L ®  FREE SR Z S - AR
2 TEAZERENERERE - BL2RE - FHR - BECkmin i
% B TRHE R HEL SRR > BRE RS A - (RIS A
FEEEA AR ESS -

br BAlE ~ HE ~ (E8 EAVRTE - [IERA RARTE A SENE Y 1ISO ~ ISM i

EILE > LR "B B i, — BV EEEE £ o T SRR, (Say what you do)

MR ErER | (Do what you say) ~ " E{Rfrfi ; (Document what you did) - EFH{RE B 4fith,
REE » (18 FEFZHENREE "87 - 5~ i, 286 -

FERAARY 2 B S bRy ZR S BRI AT ARG EERY 3 By R ATV
— Ay Ak (L > R B TR S L - SRR S AR B

AVESFARBRE > A G AR ORI TIEMRIFEERET - EA G R EBIRIRE
HIRERT R -

T Svein Kristiansen, Maritime Transportation — Safety Management and Risk Analysis, Elsevier, 2005.
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o HREHTEAE UL - e B BT S BT R EE UL - BRI D S
ERESE RUCOREREREATRE AT AR R IR BRI AE & A A Ay A
s BRI A HAGAD R &R AR (R4 -

=~ FHy b - ERAIAAORY E R ERESE - IRBESRAVIE RS IR A S Y
e EESEATREER S SIERE R - HARAAY 2 B SR RIS R
EEREUREIRTAUE - BHOG B TAE ORI IR DL R R (ra R A2 AR
e - B SRS £ ER B S B R A B S 2B A BV E % -

G Y i 1BV e o [l AN w - S = 0 SRS e N s g2 s o
FEA G ARG AL HIEOR 2 ST - B E A - M - 5128  BEn &8 - 28
FAHIRMEY o HETTIE R SRR 20 2485 -

RarHyZ e BRI E 2 E TR RE ARSI B 2RV EER S B 17 RZ4EA]
F R — 2O PO BRIV RG DB AR B IR - B BERE P EETE
IR ~ sy ~ JESRBIRVIREL(ER] - M5 EAE B ER (R T AT S sy R - WA
I N EEIROREET TS > e (e fEAE B MRHE IR B CHYEEBUSRITT B2AER - 55
REVFERRPERIRIE M -

UK P&I fi T — {7 R 222 S BRI — S EE H A R -

BEFORE AFTER
YA &K EE No management commitment SEEAVEHEEE Total management commitment
#H#EFH A Evasion (of the rules) SR Al Compliance (with the rules)
ZEEM#EHY Safety as an ‘add-on’ EH 244 Fully integrated safety

4 F BRI E No-blame culture and

=5 Blame culture i
fERSUE accountability

YA BRI No or limited reporting BRI 52 #4472 45 Open and complete reporting
18} Reactive T #) Proactive

® gl R ir(Safety Climate) » fEZ £ U2 AT » HRRBECLAWHEA - ZE RIS HEE
B - AE— W TR AR 2 2 S ERYEER > B bR RER > R & b e YR E
il (HRER —EAEE H XTSRS - Ao IEFRREZ 2RI - BREZ 2R
A DU E (R s A —(EaH A e e SRy E P — (B FE AR -

http://www.ukpandi.com/fileadmin/uploads/uk-pi/LP%20Documents/Trainers%20manual%20web.pdf,
accessed on 12 July 2013 -
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BEFORE

AFTER

Y Revolutionary

Z¢fE ] Evolutionary

fH(EF“Trust me”

221 “Show me”

Sy B fE@{JiHsE Safety as a hindrance

HE BN Safety as a help

Sra ELAC4RAEE Safety as a cost centre

Eraeys
T4 AL $RI1 7734 Safety as a means of saving money

Wt

B8 —Z {1 Safety as a single-point responsibility

Zrdp R — 4B R S BEE T Safety as a line or
multi-point responsibility

A SR BT E R No or perfunctory risk
assessment

RS E S Dynamic risk assessment

fEEIHSEE Unwarranted optimism

T TEFLE Cautious pessimism

FEEARY Anticipation

JH MY Resilience

B B FSEEE)| Training for specific tasks

SEAHIEEERS i Total professionalism

BIR e TEEE R K 2027 Large number of

procedures with limited scope of allowable action

FEFfTENEEE Y — 25/ NVE R Small number of
procedures with wide scope of allowable action

REHEGHIES RS — W EAEAER | No
rehearsed emergency response system — it’ll be alright
on the night!

‘over-response’

I E B ER R HERHIES

emergency response system based on prudent

4% Well rehearsed

WA BN TFAENYE B E TS % ‘Paper’ or

non-existent quality management system

system

UL HYE B TS 2, Assured quality management

FEZ A B ZH A Auditors as “enemies”

etz A B2 A4 Auditors as “friends”

RREMEEE FIVIER E1T  REP B 2B A REENR DR ERE - B EHE
AR A AT Ry - DA EHIEAGRET A RES) - (HERHIREASHIEEEM: - RN

s MERY B BB - ARV E B - EEE DR L SN R Ae 2 &
VA LB 2 eIV E RN &Ry T 72 b a2t 2

EERERAY - 2

HEZRGBE 2L

BCERER - f2m AT Z 2Rl EE - AR e SREEE ~ (R4S E

T EIESHEIEH -

BB BT TR 2 e SRy 77 ) o] DAL EE

(1) EHIERHT EHREL U B THZ ARG

0 BT - EDEED - BURES, M0 TR 2 & U BAYEETL, JE%EEIE 15 May 2006, 4l

RZee -

2JAMSS
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() ZEiEEHeft - ZERATEST - FOHREER T LIF 2 EE T H
ORI

Q) HRZERIEN - GERHE LR L CEHA SRR ESEE - fHE - #
S LU E R B 27 = BRI

(4) MG EEHA R R R 2 2L
(5) EHIEBTAFA A B2 e r e m B o B R A
(6) EZEHRHZSIH  GUIHENFREIEEES |

(7) BEREARZEFREK ~ SN EIEK LU Z 2B Z IR E AR -
B B TV ZE 21T R BREE

(8) ILAEMEZ M - TIEGAH 2SR DU R ERENRES RN Z 2
IR

(9) HE(FRAVE b E B S B AR A TR

(10) ZE=MEREHE « Z2kd - ZE/EFNERS = (fER A7 25 A0
R

A U b2 AT S AR (R L R AR Fr LD 1B B T2r S5 0384 Ak e A
HIFTE I A R A FIRPR 2R - H ATENM RS P PR BB S BB E B
AREERZ HIR > FUEL R EHEE S (HEE) At g R BRI R 2 2 B AHEE
i B AES - #EARSE S b Z A SR R A FTRE ZE R » (H T BRI Eh B S B iR 2 4
ALZ R EMIILANE - A ReARCE EREAnn 2 2 UL - R L2 b
BILA ReA BN EVE R N Ry a8 25T R R A R OS2 % -

. WY
ARE =

auk

BRI R RS > BTG TR K B E L O BRI R
TaRE - e (1972 RIS ERRIAR ALY ) 55 8 (it s hiifEHy{TH) Action to avoid

KR RAR B EARHEESR A - A R EOHTE]. P EINTUE,2008,31(4).
o R RFHL R RS OFEGER U FE) ~ FlIErEhail R R R SR R TE -
o K KIEEH  BRENTEIER NIEEN(RBNEEESEET) G HUIRE
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Collision - Positive, made in ample time and due regard to good seamanship.) ~Z& 16 {FR(GERS
MEANTE) Action by Give-way vessel, take early and substantial action to keep well clear.) "
Frfy - RRRRAY ~ RCOFHY ~ RIEERY ~ SRR E AREIRES: » BRIL ZAMEVAIREWT
AR AL ERLE FH 25 7 (RR (R 157 Risk of Collision - Use all available means to determine risk
of collision) ~ 55 15 {5&(3Z X A7 Crossing) ~ 55 17 {5R(EMIHEAY/TE) Action by Stand-on
vessel) ~ &5 18 (& (MRS AT E (T Responsibilities between vessels)s 2 kiR HIl /N LAY HR
& o 2l " CPA#£ 0, FYEEIE " KRERIE | - (L2 EEER » aldE — iy
1y !

Bt T AR AVBEE - WIR A LU BRI R - B EZ A B
EAE] - RV A BB > BRHTUE AN B REASE R - B DIATRRETT ~ K
self)y ~ IS - ¥R B REBIVIERIRE ST « A ERVEEELR LR BB - i
Hl RN N S A BTN EHR S BT IR L e (E RGO F 2 Y EARARHY
ffie -

HR o 0 TRy HVBTREATE - DIRGEE(sKill) ~ BRI (rule) ~ Ak (knowledge) £ LR
AR 2. (slips) ~ A= (lapses) ~ #E2% (mistakes)Eid 7 7 (violations) Ay A £y 45% (Human Error)
EIZABAEFTEER - (H2 - BT HAVEEE - d8E ] LUEE N BRV#EE - R 2 T{FE
B4 Y 2R B[R 2 -

B= 1% TEEH, WBEKE > B (BR) = TAEE > AIHIEEH  KEE
AIRIZER | o IEfUERET > TZeRAE, ~ "Zeb WAFETA 8 T, ~
Gy mAAE TE BT 2oy o ka7 e R RE a EL AR T AfE 1SO 9001:2008 i
=5 R i (Top management) sy 7 A 3 ch g 15 a2 o

® T TIHRHY ACE T RIRL R AV PEREE R T (RS « BRI AR R A E A —)
o Y R aiEEE DESTEE (B R (ER AR th AR R TR A UE) -
ISO 9001:2008 Quality management systems — Requirements, http://www.iso.org/, accessed on 21 July
2013.
5 EHEF{E Management responsibility
5.1 EIHF K Management commitment
PR DRSS UES) - SR A B b B S A R S A ARG R e
Top management shall provide evidence of its commitment to the development and implementation
of the quality management system and continually improving its effectiveness by

) A RESHIREORIET Y - 8 SIS IE communicating to the organization the
importance of meeting customer as well as statutory and regulatory requirements,

b) ETEMEEER establishing the quality policy,
C) FE[EETE LS HAE ensuring that quality objectives are established,
d) EhEHZA conducting management reviews, and

ot
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No commitment =
No effective safety or HSE management system

BT BEYLE B AN HEHEHRESEE R > WRER RSB RS ED
AZUAFT - A BEERIEIR L [HOREARY - s (DR EEL SRR (2)
FEE] ~ A ~ PUEDCE - Q)FARC - 2HIEE © ERERGEHE > EEEOEHK
OWEZSIE » BRA_ERUEIR ¢ (6)8Bpi AR - U (N EEERE - S04
BE B QEEERVMHSRET - B AR E ¢ () mEsRdE - DLERUAEES
HEAER TS Ry LAY B ehie -

Al TR SR ) R TIRTHUE R SRR LK o B TR
A EAIRERANTE S SEVIR T IER - BN MYIR & (ERRE RS EE T UIA

— ~ 15 u@%ﬁ@%ﬁﬁ@%ﬁéﬁﬂﬁﬁﬁﬁﬁ(  BREREL /KRR BIE - BHETEE
L i o AT VIS R 4% S BB SR

T MR TS R AR ST K > FEL ~ SRIERVER RS - IEhEE R4
T ~ BRI

=~ NERBEF IR ~ $ESRMUE S SERHET BB /KPR HEREA DL » I — (4
8~ 2SR e

Vg~ B (EEIR ~ HER - EERHIRIERE RO P& 0 ST TR SRV ARG

X

e) HEFREE > a] A1 ensuring the availability of resources.
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