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S SAFEMODE  SAFEMODE Maritime Risk Models
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Each risk model is developed for a specific type of occurrence, in a specific operational context,
and considering specific services and systems preventing or contributing to the risk of the accident.

Code Risk Model description

M1
M2
M3
M4

M5

Collision at open sea
Collision in congested water
Collision in narrow waters

Grounding while approach to the berth

Grounding in shallow waters

- This project has received funding from European Union’s Horizon 2020 Research and Innovation Programme under Grant Agreement N°814961. Yaser.Faraq@strath.ac.uk
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9 SAFEMODE  saFeMODE-RMs Review and Validation

UNIVERSITY OF STRATHCLYDE
MARITIME HUMAN
FACTORS CENTRE

Activity Date
1. Introductory meeting 18/06/2021
2. (M5) review-session 23/06/2021
3. (M5) Workshop-I 23/06/2021
4. (MS5) review-session 24/06/2021
5. (M5) Workshop-II 30/06/2021
6. (M4) review-session 05/07/2021
7. (M4) Workshop 07/07/2021
8. (M2) review-session 12/07/2021
9. (M2) Workshop 14/07/2021
10. (M3) review-session 26/07/2021
11. (M3) Workshop 28/07/2021
12. (M1) review-session 02/08/2021
13. (M1) Workshop-| 04/08/2021
14. (M1) review-session 09/08/2021
15. (M1) Workshop-ll 11/08/2021
01/03/2022
16. Final revision of maritime risk models (deviation
reports’ remarks were addressed and RMs \(Nere updated) 08/03/2022
09/03/2022

Participants

UoS, NTUA, CHALMERS, ITU, APFC, WUHAN

UoS, NTUA

UoS, NTUA, CHALMERS, ITU, APFC, CALMAC

UoS, NTUA, CHALMERS

UoS, NTUA, CHALMERS, ITU, APFC, WUHAN

UoS, NTUA, CHALMERS

UoS, NTUA, CHALMERS, ITU, APFC, Kongsberg

UoS, NTUA, CHALMERS, CALMAC

UoS, NTUA, CHALMERS, ITU, APFC, CALMAC

UoS, NTUA, CHALMERS, CALMAC, ITU

UoS, NTUA, CHALMERS, ITU, APFC, CALMAC, WUHAN
UoS, NTUA, CHALMERS, CALMAC

UoS, NTUA, CHALMERS, ITU, APFC, CALMAC, WUHAN
UoS, NTUA, CHALMERS, CALMAC, ITU

UoS, NTUA, CHALMERS, ITU, APFC, CALMAC, WUHAN, Kongsberg

UoS, NTUA, CHALMERS, ITU

- This project has received funding from European Union’s Horizon 2020 Research and Innovation Programme under Grant Agreement N°814961.
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¥ SAFEMODE
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. . MARITIME HUMAN
Mapping occurrences to the Risk Models FACTORS CENTRE

HFs occurrences
RMs validation
Ship types/ year
Experience in T2.3

80 Accident
reports

Selection Criteria

Data Base
(246 reports)

T4.5

M1

Collision
in Open Sea

Collision in Collision in Narrow
Congested W Water

N

Grounding when

approaching to

M5

Grounding in
Coastal/Shallow

o Data

distribution

/ / \
13 13 \,/ 13\/ 4 N

11 8

([ Uos ][ NTUA ][ MU

] [CAI.IAVIAC] ( chalmers | [ APFC | [ Wuhan ]

7 WORKSHOPS

15 | 1 | 10 | 6 10 | 1 10
Analysis & review
Yaser.Farag@strath.ac.uk 4
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UNIVERSITY OF STRATHCLYDE

SAFEMODE Occurrences data (CCW-RM) FACTORS CENTRE.

IR1  Hampoel and Atlantic Mermaid IR21 Celtic King and De Bounty
IR2 ANL Wyong and King Arthur IR22 Saint Jacques and Gudermes
IR3  Saetta and Conger IR23 Philipp and Lynn Marie s
IR4 CMA CGM Florida and Chou Shan IR24 Polar Spirit and Zhe Xiang Yu 41020 Sh'p type
IR5 Cepheus J and lleksa IR25 Baltic Ace and Corvus J
IR6 Lykes Voyager and Washington Senator IR26 Condor Vitesse and Les Marquises
IR7 Ash and Dutch Aquamarine IR27 Dream and Ever Decent Bunker 1
IR8 Spring Bok and Gas Arctic IR28 MV PERSENK and AHMET CAN
IR9 Daroja and Erin Wood IR29 KANALA and LIAODANYU 23626
IR10 Rickmers Dubai with Walcon Wizard IR30 MV DORIS and ZHE XIANG YU 24005 Tu g 1
IR11 MSC Sabrina and Wintertide IR31 NEPTUNE HELLAS and NUR
IR12 Scot Isles and Wadi Halfa IR32 BRITANNICA HAV and Z121 DEBORAH Oth 1
IR13 Boxford and Admiral Blake IR33 MV SHARK and Mohammed Badry ers
IR14 Hyundai Discovery and ACX Hibiscus IR34 MV ADAM ASNYK and MV DK IMAN
IR15 Millennium Time and tug Redoubt IR35 Gortynia and DZ Quingdao RORO 2
IR16 Pasadena Universal and Nordheim IR36 Coulmbus Victoria and Sampet Hope
IR17 Huayang Endeavour and Seafrontier IR37 Atlantic Hero and Oriental Pioneer
IR18 Hyundai Dominion and Sky Hope IR38 Paula C and Darya Gayatri Passen ger 3
IR19 Kinsale and EastFern IR39 CLIPPER QUITO and LURONGYU
IR20 Scot Explorer and Dorthe Dalsoe IR40 STAR KVARVEN and LULANYU Refrigerated Cargo 3
Gas carrier 4
Tanker 7
Fishing 13
General cargo 14
Bulk Carrier 14
_n Container 16
Q 0 Y ™ &) Q
O Y A
= # ’ i # -7
Q 2] Q ]
Ne e o o
Vv v v Vv

- This project has received funding from European Union’s Horizon 2020 Research and Innovation Programme under Grant Agreement N°814961. Yaser.Faraq@strath.ac.uk S}
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w SAFEMODE Occurrences data (CCW-RM)

Visibility

Traffic classification

Restricted
Unknown 18%

High
Medium/high 2%
Medium
Moderate
Low/medium 15%

Low

Good

Good
65%

- This project has received funding from European Union’s Horizon 2020 Research and Innovation Programme under Grant Agreement N°814961. Yaser.Faraq@strath.ac.uk 6
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SAFEMODE CCW-RM occurrences DNA PACTORS CENTRE
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@ SAFEMODE CCW-RM occurrences results FACTORS CENTRE.

Human Technical Total
BEs in the Risk Model 168 (76%) 53 (24%) 221
BEs seen in the Incidents 135 (80%) 8 (15%) 143 (65%)

- This project has received funding from European Union’s Horizon 2020 Research and Innovation Programme under Grant Agreement N°814961. 8
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'SAFEMODE CCW-RM occurrences results FACTORS CENTRE
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CCW-RM occurrences results

UNIVERSITY OF STRATHCLYDE
% MARITIME HUMAN
FACTORS CENTRE

CF1
Vessel collision
accident

RF1

Avoidance |- = = = = = = =
Essential

PROVIDENCE

248

537

CF1a
Near collision

Number of shaping Factors captured in the barrier

—— Number of Base Events (BEs) failed in the barrier

ce1 167 69

Emergency manoeuvring for
collision avoidance 100%

9.9%

CF2
Imminent vessel

collision

CcB2
Collision avoidance through vessel detection & situation

35.7%

70%

nent, v ltov | communication and COLREGs
implementation (applicable COLREGs and/or sound and light
warning signal)

CF3
Close quarters situation

- This project has received funding from European Union’s Horizon 2020 Research and Innovation Programme under Grant Agreement N°814961.

Percentage of BEs failed per the total captured base events
failed in the incident

Percentage of BEs covered with shaping Factors (coverage)

Yaser.Farag@strath.ac.uk 10
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UNIVERSITY OF STRATHCLYDE

@ SAFEMODE CCW-RM occurrences results FACTORS CENTRE.

CB1.1.3

CCW-RM, 40 IRs moemont coneete. |+—{Higher-level Event

effective or timely action

Captured Failures

(1'd
o (out of 40 IRs)
- I | - 22
CB1.1.3.1 CcB1.1.3.2 CB1.1.3.3
No execution by the Wrong execution by the Late execution by the <
Master and/or OOW for Master and/or OOW for Master and/or OOW for Base Event
emergency manoeuvring emergency manoeuvring emergency manoguvring
1 |
IR1|1R2 | IR5 | IR7 | IR8 | IR8 IR10] | 1IR4 | IR6 |IR13[IR22 IR25 IR27 IR29 IR1|IR3 | IR4 | IRS | IR6 IR11/IR12/IR14/IR15IR16
IR26/IR28/IR30 IR33] IR32|IR36|IR39 IR17 IR18 IR18|IR20|IR21IR22|IR23|IR27 IR30|IR31
1 IR34IR36 IR37 IR40
.- 9 PSF [11] 7 PSF [9] i T
¢ PEP1-Vision affected by environment [2] EC2 - Miscommunication of critical information. [1 \
/7~ PIA1-Channelized attention [2] PEP2 - Movement affected by environment [1] TS felaiintetdeistrinigle En%:%afn_i E: ﬁ%;é] -------------- , \
I gg: fgﬁ'ﬁﬂlﬁﬂ cE‘][ﬂ PEC2 - Miscommunication of critical information [2] | PEC - Critical information not communicated [2] i \
! PIP3 - Misperception of changing environment [1] PIAZ- Confusmr_l (2 : C5 - Inadequate communication due to team members' rank or position 1]: !
1 a PIF2 - Mental fatigue [1] | |
| PIC2 - Lack of proficiency [1] - - #/ PIA1 - Channelized attention [1]
1 §I1 - Inadequate leadership, supervision or oversight [1] PIFS - Pl_wsmal fapgue L . . | PIA2 - Confusion [2] 1 :
1 SP2 - Inadequate crew or team makeup or composition [1] E: gg ﬂz‘:g&iﬁ:&% 0[i1|]:hang|ng environment [1] : P1A4 - Distraction [3] : 1
: §P5 - Inadequate risk assessment [1] ! PIAS - Inattention [3] ' :
1 ! PIAT - High workload [1] ! i Preconditions
| 1 PIF2 - Mental fatigue [2] 1 1
I | PIC1 - Inadequate experience [1] : 1
: 1 PIC3 - Inadequate training or currency [1] 1 1
i | PIP1 - Motion illusion [1] ' :
1 : PIP3 - Misperception of changing environment [1] : 1
: - PIPS - Misinterpretation of auditory or sound cues[1] _ _ _ _ __ _______ 4 !
1 SF1 - Inadequate personnel management [1] 1 ! . £
! ! SF2 - Inadequate operations management [2] ] 1 0pel‘at10nal Shaplng
1 1 §I1 - Inadequate leadership, supervision or oversight [2] 1 1 :
! ! $p3 - Inadequate crew or team makeup or composition [1] : | Leadership Factors
: L SP5 -Inadequate risk assessment 1] __ ____________________ J ,'
\ 1 081 - Organisation structure / policy [1] 1 !
! i i i il ! . .
' Inﬂuence Layer \ | OS5 - Publications / procedures / written guidance [3] : / J Organlsatlon
2 7

- . | OFS Economicpressure [t} 11
SO o



@ SAFEMODE Occurrences analysis results FACTORS CENTRE.

CCW-RM, 40 IRs

CB1-Late execution by the Master and/or
OOW for emergency manoeuvring
70%

CB2-O0W's inadequate watchkeeping i CB2-No or late sound warning

due to sole look-out

CB2/4-No communication with the Master

CB2-No or late visual warning to join the bridge team

CB1-O0W fails to assess the action

CB5-O0W fails to monitor targets s : .
required to conduct evasive manoeuvring

CB2-No/Late communication from OOW CB2-O0W does not execute COLREG
with the other vessel related actions

CB4-External observation not performed CB4-O0OW fails to monitor targets

- This project has received funding from European Union’s Horizon 2020 Research and Innovation Programme under Grant Agreement N°814961. Yaser.Faraq@strath.ac.uk 12
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UNIVERSITY OF STRATHCLYDE
MARITIME HUMAN
FACTORS CENTRE

Initial assessment of new safety
barriers/measures

SAFEMODE

. R
e s el More cost (Consequences) / Less effective

Imminent vessel collision

|
cB2
Collision avoidance through vessel detection & situation
assessment, vessel to vessel communication and
COLREGs implementation (applicable COLREGs and/or
sound and light warning signal)

CF3
Close quarters situation

Vessel Induced CF3b VTS Induced
VTS induced close quarters.
situation
CF3a I
Vessel induced close quarters situation
CB3

VTS collision avoidance through monitoring, situation
assessment, communication with vessel and associated actions

|

CF4b

Conflict not prevented by VTS, involving
CB4a non compliant vessel
= = = =| Conflict and close quarter situation 1
prevention by OOW CB4b . RF5b
| TSS Conflict prevention by VTS Other vessel
CFsa |

Vessel induced incursion/

erroneous transit
erroneous transit
r T 1 1 [
t 1 1 1 T
CB5_1a CB5_4a “X"=1,2,3
2 CB5_2a CB5_3a o= i .
QOW incursian monitoring 3 ) oA OOW Incursionlerroneaus transit GCB5_Xb 1= crossing C h t C / M t ff t
! oww o OOW transil monit " ‘ :
(including the appropriate il '&“:ﬁﬁﬂ&“.’n"; n:’,'ﬁgc) (related l;:fmmm";'l‘%c) monitaring (regarding other VTS management 2 e ea peS 0 n Se q u e n CeS OS e eC IVG
passage plan) vessels)
1 1 1 1 1
i I I | 1
| | 1
CF6_1a
e CF6_2a CF6_3a CF6_da
T R ST _ I e CFe_1b CF6_2b CF6_3b

leaving congesled waters
(heading)

g of
congested waters (non-timely)

congested waters

erroneous passage/behaviour in
TSS/ congested waters.

Vessel is crossing the congested
walers inappropriately

Vessel enters/exits congested
walers inappropriately

Vassel s transiting eroneously
wiithin congested waters

n This project has received funding from European Union’s Horizon 2020 Research and Innovation Programme under GrarL

1
! 1
) 1
! 1
! 1
! 1
" '
1 1
! 1
p '
! 1
¢ 1
1 1
1 1
Y 1
1 1
o 1
0 1
! 1
' 1
4 1
! 1
i CFsb 1
1 VTS induced incursion/ 1
1
' |
3 '
! 1
E T
! 1
! 1
) 1
1 1
! 1
y T
! 1
v 1
4 1
! 1
! 1
U 1
! 1
! 1
| '
! 1
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c
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Initial assessment of new safety barriers/measures

O )

Later
contributing
factors

CB2-No execution by the Master and/or OOW for
emergency manoeuvring

B2-No execution by the OOW to avoid conflict situation

-

28%

33%

Possible solutions?

DSS ??

CB5-O0W's inadequate watchkeeping due to sole look- ) .
out 33% Regulations/Safety Management ??
:[ CB2-No or late visual warning ] 35% Smart Sensors ??
:[ CB4-No/Late communication from OOW ] 43%
Training ??
—>[ CB4-External observation not performed ] 45%
—>[ CB4-O0W fails to monitor targets ] 45% Smart Sensors ??
K CB2-O0OW does not execute COL%\ 45%
CB1-O0W fails to assess the action required to conduct .
evasive manoeuvring (incorrect decision making) s
> CB2-No communication with the Master 50% DSS ?7?
CB2-No or late sound warning 60%
CB1-Late execution by the Master and/or OOW for p—
\ emergency manoeuvring J -
0% 20% 30% 40% 50% 60%

% of the Incident Reports Yaser.Farag@strath.ac.uk
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Layer | Category | Count

Planning and Decision Making 281
l@ ~ Perce.ption o 118
2 © Intentional Deviation 110
Communicating 108
Response Execution 80
Awareness 172
Personal Factors 91
Competence, Skills and Capability 87
) Misperception 39 Layer With RM  SHIELD only
3 Physiological Condition 33
E o Interpersonal Communication 30 ACTS 697 264
— : :
o Physical Environment 26
é Equipment and Workplace 28 PRECON DITIONS 530 1 64
o
Mental Workload 20 OPERATIONAL LEADERSHIP 238 87
Memory 4
Team/Group 0 ORGAN |SAT| ON 61 35
Drugs and Nutrition 0
. _ TOTAL 1526 550
<= Task Leadership 118
PE | |
é 9: Y Operations Planning 106
w
% 4 Personnel Leadership 14
z
|C__> Safety Management 33
<
D = Resources 23
Z o
g Culture 4
no: Economy and Business 1
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SAFEMODE

Positive Learning

UNIVERSITY OF STRATHCLYDE
MARITIME HUMAN
FACTORS CENTRE

RWY-RM (A1)

ATC does not act in time to
resolve conflict or
inappropriate action is taken
ATCo does not Detect conflict
in time based on traffic data

ATCo does not see visible
imminent Incrusion in time

Misjudges separation with

Low visibility Operation
yop other users of runway

ATCo Does not see visible
conflict in time

Pilot/Driver Inappropriate
application of procedures

Other ATC actors (supervisor,
assistant, ...) does not detect
and inform ATCo that
clearance may lead to a...

Does not realise that
instruction will cause conflict
with another AC/vehicle

Pilot/Driver provides no or
inadequate Position/intent
Reporting
ATCo does not act in time to
resolve imminent incursion or
inappropriate action is taken

ATCo does not see visible
imminent Incrusion in time

Avoidance impracticable

Does not realise that
instruction will cause conflict
with another AC/vehicle

Pilot/Driver detect
aircraft/vehicle visually

Pilot/Driver detect AC/Vehicle
visually

Other ATC actors (supervisors,
assistant) inform ATCo of
evolving conflict

Pilot/Driver detect AC/Vehicle
visually

ATCo see visible imminent
Incrusion in time

Runway collision RM (SAFEMODE-Aviation)
38 near miss-reports

- This project has received funding from European Union’s Horizon 2020 Research and Innovation Programme under Grant Agreement N°814961.

ATC act in time to resolve
conflict or inappropriate action

Effective avoidance action by
pilot/driver

Providence

ATCo see visible conflict in time

Pilot/Drive warn controller in
time

Realise that instruction will
cause conflict with another
AC/vehicle

Yaser.Farag@strath.ac.uk 17
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@ SAFEMODE Maritime Case e

Collision between the City of Rotterdam and the Primula Seaways

O ‘
Ml RQ’\‘-‘

R hy

L1
[
i
& -
-
—
~ 3

. PRIMULASEAWAYS "7

amh

Source: https://assets.publishing.service.gov.uk/media/58984f60ed915d06e1000025/MAIBInvReport3-2017.pdf
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Factual information

7B\ UNIVERSITY OF STRATHCLYDE
> MARITIME HUMAN
FACTORS CENTRE

¢ SAFEMODE

City of Rotterdam (link)

Primula Seaways (link)

Comments

Year of Built 2011 (4 yrs. age) 2004 (11 yrs. age) Both ships are relatively newly built.
Flag (FOC: Flag of Convenience) Denmark (Int. register) Int. register: Some countries maintain an
international register to compete with FOC.
Class Bureau Veritas Lloyd’s Register Both are IACS members
Operator Owned by Picer Marine S.A. (Panama) DEDS Seaways, The vessel's last external and No findings related to both
and was on long-term time charter to Nissan internal audits under the ISM Code didn'tidentify any companies safety management.
Motor Car Carrier (NMCC), Japan. Last internal non-conformities or made any observations
audit identified only minor non-conformities. concerning navigation or bridge procedures.
Master 62 yrs., Bulgarian, 2 yrs. as a master for 53 yrs. old, Swedish, 7 yrs. as a master, Both ships’ masters can be
this ship joined 3 days before the accident considered as experienced Captains.
oow 34 yrs., Filipino, He had been on board 64 yrs., British, 3.5 yrs. experience onboard  Not significantly contributed to the accident
the vessel for 4 months.
Pilot 61 yrs., British, Humber (the river) pilot Master held a Pilotage Exemption Certificate  Pilotage was compulsory in the Humber for

for 14 years.

(PEC)

all vessels 60m or over in length

Crew Certification

Work load

The members of City of Rotterdam’s and Primula Seaways’ bridge teams held the STCW certificates of competency required
for their positions on board and met the Convention’s requirements concerning hours of work and rest.

VTS

The duty VTS operators were all British nationals. The watch manager was 33 years of
age and had been a VTS operator for 7 years.

Three levels of VTS are available: an
information service (INS), a traffic
organisation service (TOS), and a
navigation assistance service (NAS).

Environment

Wind: south-south-west gusting to 40kts. It was dark with clear skies. The visibility was good and the tidal stream was

flooding at about 1.5kts



https://www.marinetraffic.com/en/ais/details/ships/shipid:461962/mmsi:372002000/imo:9473468/vessel:CITY_OF_ROTTERDAM
https://www.marinetraffic.com/en/ais/details/ships/shipid:158740/mmsi:220253000/imo:9259513/vessel:PRIMULA_SEAWAYS
https://www.hg.org/legal-articles/what-is-a-flag-of-convenience-31395
https://group.bureauveritas.com/
https://www.lr.org/en/
https://www.iacs.org.uk/
https://opencorporates.com/companies/pa/185017
https://www.dfds.com/en

@ SAFEMODE Maritime Case ST

Collision between the City of Rotterdam and the Primula Seaways

03-12-2015 20:19:01

““‘\&c_rt_r OF ROTTERDAM

4 PRIMULA SEAWAYS

et

VesselFinder: https://www.youtube.com/watch?v=g2q8-J-dQH4
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FACTORS CENTRE

¢ SAFEMODE Key findings NARITIVE HUMAN

CITY OF
Yeamr o o\ I e pilot primarily monitored the vessel's position by eye.

There was a potential for relative motion illusion when looking through an off-axis window.

There were no visual clues, e.g., a forward structure, and the illusion would have been compelling.

The master and the third officer left the responsibility for the vessel's safe passage predominantly to

the pilot onboard City of Rotterdam.

City of Rotterdam’s bridge team over-relied on the pilot, and thus, there was a lack of effective

monitoring of the vessel’s progress.

PRIMULA There was confidence in the bridge team onboard Primula Seaways that City of
Rotterdam's Pilot would turn the ship to the south.
SEAWAYS

A more substantial reduction of speed should have warranted for Primula Seaways.

The VTS intervention could have been more effective in alerting the bridge teams.

- This project has received funding from European Union’s Horizon 2020 Research and Innovation Programme under Grant Agreement N°814961. Yaser.Faraq@strath.ac.uk 21
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' SAFEMODE Design failure

Image courtesy of Tomas @stberg-Jacobsen

Unconventhnal Dalige des1g1} Relative motion illusion

A . errors in judgement from ‘relative motion illusion’
} I e may occur if objects are viewed through side
o4 1\ - windows on the curved section of this wheelhouse.

‘relative motion illusion’ is a phenomenon in which
objects appear to move as though the ship was
heading in the direction of view through the
window. it is more likely to occur during periods of
darkness

City of Rotterdam’s hemispherical bow was designed to reduce wind resistance and
carbon emissions and to provide better fuel economy (without considering HFs in
design). A consequence of the bow’s shape was that the vessel’s bridge was of
unconventional design.

Source: https://assets.publishing.service.gov.uk/media/58984f60ed915d06e1000025/MAIBInvReport3-2017.pdf
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Accident summary
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City of Rotterdam’s pilot’s
relative motion illusion
deceived him into thinking
that his view from the
window above the starboard
VHF radio, which was 33° off
the vessel’s centreline axis,
was the vessel’s direction of
travel.

As it was dark, the inward
slope of the window
removed all objects in the
pilot's periphery, and there
were no visual clues such
as a forward structure or
bow tip, the illusion would
have been compelling.

Source: https://assets.publishing.service.gov.uk/media/58984f60ed915d0o6e1000025/MAIBInvReport3-2017.pdf
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0 SAFEMODE Base Event and its Shaping Factors

Primula Seaways

p - |
7/ ORS - Design of equipment or procedures S CFE_4

(Organisation) : Own vessel erroneous transit Other vessel incursion/
i -~ within TSS/canal erroneous transit

PEW3 - Workspace or working position |
incompatible with operation (Ship)

CB5_4a
OOW incursion/erroneous
transit monitoring (regarding
other vessels)

- | CB5_3a
PPEG - Operation more difficult due to | Vessel transit monitoring

o . related to surrounding traffic
weather and environment (Ship) ( ’ )

A

PEW1 - Ergonomics and human 11
machine interface issues (Pilot) | CF6_3a

CF6_4a
Unidentified vessel approaching

. . . . , e or erroneous passage/behaviour
PER2 - Visual illusion (Pilot) 1 11 TSS/canal in TSS/canal

LT1 - Inadequate leadership or
supervision (/- -

.

,
4

. PIS7 - Pre-conceived notion
or expectancy (Master)

AP1 - No/wrong/late visual

detection (Pilot) AD1 - AD3 - No decision

or plan (Master)

CB5 3.1.2.1.1.2.2a
Pilot fails to maintain external
observation

CB5 4.2.1.2.1.1.1a
No instructions from Pilot
or Master/OOW

OPERATIONAL ORGANISATIONAL
LEADERSHIP FACTORS

ACTS PRECONDITIONS
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Safety Barriers failure

VTS

Vessel Induced

CF4a
TSS/Canal conflict related to
poor planning, monitoring and
excecution

CB4a
TS5/Canal Conflict prevention
by own vessel

CF5a
Vessel induced incursion/
erroneous transit

s

CF5_1a

/Own vessel incursion (incorrect
TSS/canal lane entering or
incorrect point of entry/exi

CB5_1a
‘Vessel incursion monitoring
(including the appropriate
passage plan)

CF6_1a

(' Inappropriate entering in or |
\ exiting from TSS/canal /

+*

o CF5.2a
/Own vessel incursion (premature,
\late crossing or entry/exit inffrom’
TSS/canal)

CB5_2a
Vessel incursion monitoring
(related to surrounding traffic)

y CF6_2a "
Inappropriate (non-timely)

| crossing or entry/exit inffrom
\.. TSSicanal /

Own vessel erroneous transit
within TSS/canal

Vessel fransit monitoring
(related to surrounding traffic)

CF5_4a
Other vessel incursion/
ermoneous transit

CF5_3a

CB5_4a
OOW incursion/erroneous
transit monitoring (regarding

CB5_3a

CF6_4a
nidentified vessel approaching

CF6_3a
Inappropriate transit within Thekh

TSSicanal in TSS/canal

!T_g Induced

S/Canal conflict not prevent
VTS, involving non complian
vessel

CB4b
TSS/Canal conflict prevention
by VTS

CF5b
VTS induced incursion/
erroneous fransit

R
VTS instigated TSS/canal
incursion (related to crossin

— g B

~ cF5.b CF5_3b
VTS instigated TSS/canal | VTS instigated erroneous transit
incursion (related to entry/exi within TSS/canal

| | i
CB5_1b CB5_2b CB5_3b
VTS crossing management VTS entry/exit management VTS transit management
7 cFeb 7 cred CF6_3b
( | Vessel enters/exits traffic lane Vessel is transiting in TSS/canal

Vessel is crossing traffic lane(s) |
\.of TSS/canal inappropriatel;/

- This project has received funding from European Union’s Horizon 2020 Research and Innovation Programme under Grant Agreement N°814961.
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G SAFEMODE Safety Barriers failure

CF1
Vessel collision accident

RF1
Avoid PROVIDENCE
Essential

CF1a
Near collision

CB1
Emergency manoeuvring for
collision avoidance

CF2
Imminent vessel collision

CB2 2 L | ) L ; b | i
Collision avoidance through vessel 3 2 I LL 2 I "” ”
detection & situation assessment,
vessel to vessel communication and
COLREGs implementation (applicable
COLREGs and/or sound and light
warning signal)

CF3
Vessel induced close quarters
situation

CB3
VTS collision avoidance through
monitoring, situation assessment,
communication with vessel and
associated actions

CF4
TSS/Canal conflict
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Q SAFEMODE Contributors’ Mapping MARITIME HUMAN

Results ——zixgi,* , -~ = sr .= ?
City of Rotterdam T - T mmem— - . e
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Q SAFEMODE Contributors’ Mapping MARITIME HUMAN

Results T b '

Primula Seaways | e e i e o <t . s
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Contributors’ by barrier
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Performance Shaping Factors

City of Rotterdam \

Primula Seaways \

Party
Ship-1

Ship-2
VTS

Actor

Pilot (Actorl)
Master (Actor2)
Master (Actor3)

Controller (Actor4)
Total

BEs

14
11

34

SFs

36
31

83

Shaping Factors by layers

Supervision
11%

Precondition
22%
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C SAFEMODE Conclusion

_______ T
* It helps to understand the context of a certain accident type. —
e 6]
* |t can be used to identify HFs contribution and evaluate their - i
influence on failure as well as success. 1
* [tis generic and can be implemented in other accident types T B
(e.g., Fire, cargo handling, pollution, etc.). == -
* |t can support risk management by informing safety L
managers with valuable information about their existing safety )
measures. , ~

NPT — .
o
, .
L Tas
:

= VTS Induced ™,
prwveniec oy H

* |t can by used for prioritising different safety alternatives and
estimate their impact on the system reliability.

* |t can be used to identify the key HFs impacted by the =
implementation of new solution/concept (e.g., new bridge o |
design). I S L S B

tD
ER

* |tis a powerful tool to quantifiably assess the Human error
probabilities and the overall System’s Reliability.
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Finally, can you spot the difference between the two?
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Thank you for your attention

Yaser B. A. Farag | yaser.farag@strath.ac.uk
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