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VC-SC1 

A situation where a vessel
comes into physical contact with

another vessel in the sea

 
 

VC-SC1a 

A situation where an imminent
collision was not mitigated by

any corrective action, but
psysical contact with another
vessel did not occur just yet.

 
 

VC-SC2 

A situation where collision is
imminent, as there is a certain

collision course, but there is time
for emergency manoeuvring

 
 

VC-SC3 

A situation where there is a
collision course, but situation
awareness and assessment,

along with the use of vessel to
vessel communication &

implemenation of COLREGs may
prevent an imminent collision.

 
 

VC-SC4 

A situation where there is a pre-
tactical conflict between two

vessels

 
 

VC-SC5a 

A situation where the vessel is in
potential collision course (conflict

situation)
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Conflict 
Refers to the first stage of a situation

where the courses of two vessels cross
and if not necessary actions are

implemented, the situation evolves into an
imminent collision. For instance, when the
two vessels are on a course which brings
them too close but the bridge teams are
not aware of the situation due to lack of

situational awareness.

Imminent collision 
Refers to the last stage of the situation
where the courses of two vessels cross

and if not necessary actions are
implemented, the situation concludes with

a collision or near collision. 

Situations

Terminology

Passage planning

Passage planning, according to IMO
Resolution A.893(21), includes appraisal,
detailed planning of the voyage from berth

to berth, execution of the plan and the
monitoring of the progress of the vessel in

the implementation plan.
 

The 'Appraisal' and 'Planning' are not
considered in this Risk Model since their
incorrect implementation won't lead to a
collision in open sea navigation. Instead,
'Execution' and 'Monitoring' are captured

within CB4 and CB3 in the form of
continuous monitoring and situational

awareness.

The actors in this Risk Model are the
following: 
Onboard the vessel: 
- Master 
- Officer of the Watch (OOW) 
 
On board the vessel during navigation in
congested waters, the overall responsibility
lies with the OOW, who is in charge of the
navigational watch. If Master (who is not the
OOW at the time) is present, the
responsibility lies with him. If not present, in
case of a troubling situation, the OOW
should call him to the bridge.

ACTORS

This barrier applies both for
vessels detecting an

erroneous behaviour from
another vessel, and vessels

having an erroneous
behaviour



Vessel collision in open sea
navigation risk model

CF4 
Developing situation - 
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Continual monitoring of
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Quarters Situation
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Imminent vessel collision
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Emergency manoeuvring for

collision avoidance

CF1a 
Near collision

CF1 
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Essential

CF4 
Potential risk of Collision

CB4 
Long range vessel

detection, monitoring of navigation
using navigational aids and look-

out and associated actions

CB1.1 
OOW/Master fails to take

evasive action

OR

CB1.1.1 
OOW/Master fails to assess

the action required to
conduct evasive

manoeuvring (incorrect
desicion making)

CB1.1.2 
Failure of steering systems
and anchoring equipment

CB1.1.3 
OOW/Master fails to
implement corrective,

effective or timely action

CB1.1.2.1 
Steering systems failure

CB1.1.2.2 
Propulsion system failure

OR

CB1.1.3.1 
No execution by the Master
and/or OOW for emergency

manoeuvring

CB1.1.3.2 
Wrong execution by the
Master and/or OOW for

emergency manoeuvring 

OR

CB1.1.3.3 
Late execution by the Master
and/or OOW for emergency

manoeuvring

CB1 
Failure to perform emergency
manoeuvring, performed by

Master and/or OOW

CB1.2 
Other vessel invalidates the

emergency manoeuvring
actions taken by own vessel

OR

CB2 
Ineffective vessel to vessel

communication or COLREGs
implementation (sound and

visual warning signals)

OR

CB2.1 
Ineffective vessel to vessel

communication (visual/sound
signals or communication)

and associated actions

CB2.2.1 
Ineffective detection of or no

incoming warning signals and
communication (issued by

other vessel)

OR

OR

CB2.1.1 
Ineffective warning signals

(visual & sound),
communication and
acknowledgement

CB2.1.1.3 
Other vessel does not

acknowledge communication
or warning signals

OR

CB2.1.1.3.1 
Technical failures (regarding
communication equipment)

CB2.1.1.3.2 
Other vessel fails to

acknowledge communication
or warning signals

OR

CB2.1.1.1 
Ineffective visual or sound
warning signals issued by

own vessel

CB2.1.1.1.2 
Ineffective sound warnng

signals

OR

CB2.1.1.1.2.1 
Technical failure of whistle

CB2.1.1.1.2.2 
No or late sound warning

CB2.1.1.1.1 
Failure to issue visual

warning signals

OR

CB2.1.1.1.1.1 
Technical failure of lights

CB2.1.1.1.1.3 
Restricted visibility

CB2.1.1.1.1.2 
No or late visual warning

OR

CB2.1.1.2 
Ineffective vessel to vessel
communication issued by

own vessel

CB2.1.1.2.2 
Inappropriate

readback/hearback

CB2.1.1.2.1 
OOW fails to communicate

clearly

CB2.1.1.2.3 
No/Late communication from

OOW

OR

OR

CB2.1.1.2.2.1 
Inappropriate readback (from

other vessel)

CB2.1.1.2.2.2 
Inappropriate hearback (from

own vessel's OOW)

CB2.2.1.1.2 
Ineffective detection of visual

signals

CB2.2.1.1.1 
Ineffective detection of sound

signals

CB2.2.1.1.1.1 
OOW fails to percieve/notice

sound signals issued by
other vessel

OR

CB2.2.1.1.1.2 
Poor watchkeeping

(regarding sound signals)

CB2.2.1.1.2.2 
Restricted visibility

CB2.2.1.1.2.3 
Poor watchkeeping

(regarding visual signals)

CB2.2.1.1.2.1 
OOW does not detect visual

signals issued by other
vessel

OR

CB2.1.2 
Ineffective response (actions

taken by other vessel to
avoid collision after visual or

sound warning signals)

CB2.1.2.2 
Other vessel fails to take
actions to avoid collision

CB2.1.2.1 
Technical failures

OR

CB2.2.1.1 
Ineffective detection of

incoming warning signals
issued by other vessel

OR

CB2.2.2.1 
Master and OOW fail to

implement COLREG related
actions (after the vessel to

vessel communication)

CB2.2.2.1.2 
Inappropriate implementation
of COLREG related actions

CB2.2.2.1.1 
Technical failures

OR

CB2.2.2.1.2.1 
OOW/Master does not

execute COLREGs

CB2.2.2.1.2.2 
OOW/Master executes

COLREGs inadequately

OR

CB2.2.2.2 
Other vessel invalidates the

COLREG related actions
taken by own vessel

CB2.2.2 
Failure to implement

COLREG related actions
effectively

(after communication/
warning signals)

OR

CB2.2 
Ineffective detection of

incoming warning signals
(issued by other vessel) and
COLREG associated actions

OR

CB2.2.1.2 
Ineffective response to other

vessel's communication
attempts

CB3 
Ineffective vessel detection,
situation assessment and
COLREGs implementation

(manoeuvring)

CB3.2.1 
Failure to implement

COLREG related actions

OR

AND

CB3.1.1 
Inadequate use of

Navigational Aids / Collision
avoidance tools

OR

CB3.1.1.3 
Inadequate use of AIS to

identify target vessels

CB3.1.1.3.1 
AIS equipment failure

CB3.1.1.3.2 
Missing vessel identification

data of other vessel

OR

CB3.1.1.3.3 
OOW fails to monitor/use

AIS data

CB3.1.1.1 
Inadequate use of RADAR

CB3.1.1.2 
Inadequate use of ECDIS

OR

CB3.1.1.2.1 
ECDIS equipment failure

CB3.1.1.2.2 
OOW fails to keep a close
watch to the own vessel's

course in ECDIS

OR

CB3.1.1.1.1 
RADAR equipment failure

CB3.1.1.1.2 
OOW fails to monitor RADAR

CB3.1.1.1.3 
OOW fails to monitor targets

CB3.1.1.1.4 
OOW fails to set picture

settings to monitor unclear
targets (e.g., sea/rain clutter)

CB3.1.1.1.5 
OOW fails to set ARPA

settings (e.g., SOG, COG,
CPA, TCPA)

CB3.1.2 
Inadequate situational

awareness

CB3.1.2.2 
OOW is not aware of the
potential risk of collision

CB3.1.2.1 
Poor watchkeeping

OR

CB3.1.2.2.1 
Look-out does not report the

collision target(s)

CB3.1.2.2.2 
Bridge team fails to

recognize the risk of collision

OR

CB3.1.2.1.1 
Restricted visibility

CB3.1.2.1.2 
OOW's inadequate

watchkeeping due to sole
look-out

OR

CB3.1.2.1.3 
External observation not

performed

CB3.1.1.4 
ECDIS safety alarm setting

failure

OR

CB3.1.1.4.2 
Wrong setting of ECDIS
safety alarm parameters

CB3.2.2 
Other vessel invalidates the

COLREG related actions
taken by own vessel

CB3.2 
Failure to avoid the

developing close quarter
situation

CB3.3 
Incorrect decision making by

the bridge team

CB3.1 
OOW fails to detect and

assess the developing close
quarter situation

OR

CB3.2.1.1.1.2 
OOW fails to implement
COLREG related actions

CB3.2.1.1.1.1 
Technical failures

OR

CB3.2.1.1.1.2.1 
OOW does not execute

COLREGs

CB3.2.1.1.1.2.2 
OOW executes COLREGs

inadequately

OR

OR

CB3.2.1.2 
Ineffective implementation of
COLREG related actions by

Master and/or OOW

CB3.2.1.1 
OOW fails to call Master and
implement COLREG related

actions

AND

CB3.2.1.1.2 
OOW fails to call Master in

time

CB3.2.1.1.2.1 
No communication with the

Master

CB3.2.1.1.2.2 
Late communication with the

Master

OR

CB3.2.1.1.1 
Ineffective implementation of
COLREG releted actions by

the OOW alone

CB3.2.1.2.2 
Inappropriate implementation
of COLREG related actions

CB3.2.1.2.1 
Technical failures

OR

CB3.2.1.2.2.1 
Master and OOW do not

execute COLREGs

CB3.2.1.2.2.2 
Master and OOW execute
COLREGs inadequately

OR

Master not called Master called

CB3.1.1.4.1 
Master does not set ECDIS

safety alarms

CB3.1.2.3 
Inadequate display of lights

and shapes by the other
vessel

CB4 
Failure to prevent conflict
situation by OOW of own

vessel

CB4.2.1 
Failure to implement actions
to avoid conflict situation by

OOW

OR

CB4.1.1.1 
Inadequate use of RADAR

CB4.1.1.2 
Inadequate use of ECDIS

OR

CB4.1.1.1.2 
OOW fails to monitor RADAR

CB4.1.1.2.1 
ECDIS equipment failure

OR

CB4.1.1.1.1 
RADAR equipment failure

CB4.1.1 
Inadequate use of

Navigational Aids / Collision
avoidance tools

OR

CB4.1.1.2.2 
OOW fails to keep a close
watch to the own vessel's

course in ECDIS

AND

CB4.1.1.3 
Inadequate use of AIS to

identify target vessels

CB4.1.1.3.1 
AIS equipment failure

OR

CB4.1.1.3.2 
Missing vessel identification

data of other vessel

CB4.1.1.3.3 
OOW fails to monitor/use AIS

data
CB4.1.1.1.3 

OOW fails to monitor targets

CB4.1.1.1.4 
OOW fails to set picture

settings to monitor unclear
targets (e.g., sea/rain clutter)

CB4.1.2 
Ineffective visual awareness

CB4.1.2.1 
OOW fails to detect or

assess potential conflict

CB4.1.2.2 
Communication failure

OR

OR OR

CB4.1.2.1.1 
Restricted Visibility

CB4.1.2.1.3 
External obsrvation not

performed

CB4.1.2.1.2 
OOW's inadequate watch

keeping due to sole lookout

CB4.1.1.1.5 
OOW fails to set ARPA

settings (e.g., SOG, COG,
CPA, TCPA)

CB4.1.2.2.2 
Bridge team fails to

recognize the risk of conflict

CB4.1.2.2.1 
Look-out does not report the

conflict target(s)

CB4.1.1.4 
ECDIS safety alarm setting

failure

OR

CB4.1.1.4.2 
Wrong setting of ECDIS
safety alarm parameters

CB4.2.2 
Other vessel invalidates the
actions taken by own vessel

CB4.2 
Inappropriate manoeuvre
execution to avoid conflict

situation

CB4.1 
OOW fails to detect and

assess the imminent conflict
situation

OR

CB4.2.1.2.1 
Technical Failures

CB4.2.1.2.2 
OOW fails to implement

corrective, effective or timely
action to avoid conflict

situation

OR

OR

CB4.2.1.2.2.2 
Wrong execution by the
OOW to avoid conflict

situation 

CB4.2.1.2.2.1 
No execution by the OOW to

avoid conflict situation

CB4.2.1.2.2.3 
Late execution by the OOW

to avoid conflict situation

CB4.1.1.4.1 
Master does not set ECDIS

safety alarms

CB4.1.1.3.4 
Wrong/Not updated voyage-

related data

CB3.1.1.3.4 
Wrong/Not updated voyage-

related data

CB2.2.1.3 
No/Unclear warning signals
or communication issued by

other vessel
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