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¢ƻǇƛŎǎ ŦƻǊ ǘƻŘŀȅΩǎ ǇǊŜǎŜƴǘŀǘƛƻƴ
3 Topics
Å The application of FRAM as a safety assessment tool for Arctic ship navigation

Å The practical collection of data to inform safety assessments in the maritime domain

Å A FRAM visualization technique



Arctic ship navigation model as imagined

Arctic Navigation Model

Å As Imagined >

Å Spoke informally with 
ship navigators to 
inform a model as 
done



Arctic ship navigation model άŀǎ ŘƻƴŜέ



Practical data collection

Planned experiment with a Canadian shipping company
Å Work with a single company (same ship, same crew, same operation, same safety 

culture)

Å !ƴ ŀƎǊŜŜƳŜƴǘ ǿŀǎ ǊŜŀŎƘŜŘ ǿƛǘƘ ǘƘŜ ŎƻƳǇŀƴȅ ƻƴ ǘƘŜ ǘȅǇŜ ƻŦ άŜȄǇŜǊƛƳŜƴǘέ

Å Completed an ethics application to get experiment approved

Å As part of the ethics application and process of informed consent we had to list all 
potential risks to the participants

Å One risk is that we could not control how their manager would react to something 
they said and it could potentially affect their job status

Å We could anonymize the data but because of the small sample size (8 maximum) an 
informed reader could potentially infer their identity



Practical data collection

Two get experiment approved
Å wŜƳƻǾŜ ǘƘŜ ƳŀƴŀƎŜǊ ŦǊƻƳ ǘƘŜ ǊŜŎǊǳƛǘƳŜƴǘ ǇǊƻŎŜǎǎ όLǘ ŎƻǳƭŘƴΩǘ ǎŜŜƳ ƭƛƪŜ ŀ ǿƻǊƪ 

directive ςParticipation had to completely voluntary)

Å Deal directly with the ship by sending a recruitment letter

Results
Å No recruits (one captain was considering it)

Å Potential reasons (did not see the value of FRAM, Did not have time (2 hours) or Did 
not want to accept potential risks)

Å Were not required to give any reason for not participating



Visualization Technique

Using a case study to visualize the FRAM
Å Cases with detailed information on functionality for Arctic shipping are very limited

Å Actual current data has been difficult to collect

Å ¢ƘŜ άǎƳƻƪƛƴƎ Ǝǳƴέ ŦƻǊ !ǊŎǘƛŎ ǎƘƛǇǇƛƴƎ ǎŀŦŜǘȅ ŎŀǎŜ ǎǘǳŘƛŜǎ ςThe Exxon Valdez 
Grounding 



Visualization Technique



Visualization Technique ςExxon Valdez Grounding

Using Abeam 
landmarks 

Following 
traffic lane

Event: Pilot ordered 
navigational commands -
helmsman and the third 
mate logged time abeam of 
prominent landmarks. 

Time:2121-2324Date: Mar 23,1989



Visualization Technique ςExxon Valdez Grounding

Description
Å άThe third mate supervised the helmsman to ensure that all rudder orders from the 

pilot were correctly followed and also monitored the vessel's progress by logging the 
time abeam of prominent landmarks and navigation aidsΦέ  - NTSB (1990), Grounding 
of the Exxon Valdez on Bligh Reef



Visualization Technique ςExxon Valdez Grounding

Using Abeam 
landmarks 

Following 
traffic lane

Event: Pilot 
ordered course 
change for 
outbound shipping 
lane

Time:2121-2324Date: Mar 23,1989

219 degheading 
ordered

Change course



Visualization Technique ςExxon Valdez Grounding

Using Abeam 
landmarks 

Following 
traffic lane

Entire model variation:  
Naviationalleadership 
switched from Pilot to 
Captain

Time:2121-2324Date: Mar 23,1989

219 degheading 
ordered

Change course



Visualization Technique ςExxon Valdez Grounding

Event: VTC 
requests ice 
conditions, Captain 
Responds 

Time:2325Date: Mar 23,1989

Visual/Acute 
assessment



Visualization Technique ςExxon Valdez Grounding

Event: VTC 
confirms no 
reported inbound 
traffic

Time:2326Date: Mar 23,1989

Visual/Acute 
assessment

Communicate 
with VTC

No traffic



Visualization Technique ςExxon Valdez Grounding

Event: Captain 
reports decision to 
change course

Time:2331Date: Mar 23,1989

Visual/Acute 
assessment

Communicate 
with VTC

No traffic

Approaching Glacial Ice

Heading changed, speed 
not changed



Visualization Technique ςExxon Valdez Grounding

Event: Third Mate 
said course change 
was made, but 
believed the 
engine speed was 
increasing

Time:2335Date: Mar 23,1989

Assess engine 
speed

Heading changed, Speed 
not as reported



Visualization Technique ςExxon Valdez Grounding

Event: Master 
ordered course 
change and a fix of 
vessel's position 

Time:2339Date: Mar 23,1989

Fix to Busby 
Island while 
turning

Approaching Glacial Ice

Change Course



Visualization Technique ςExxon Valdez Grounding

Event: Master 
ordered heading 
180 and set 
autopilot
Model VarΥ !.Ωǎ 
crew change

Time:2343-2350Date: Mar 23,1989

Check course 
recorder

Course change needed

Course of 180 and 
engage autopilot



Visualization Technique ςExxon Valdez Grounding

Event: Third Mate 
learned about 
autopilot and 
stayed on shift 
after shift change

Time:2350Date: Mar 23,1989

Learned about 
autopilot



Visualization Technique ςExxon Valdez Grounding

Event: Third Mate assessed 
the situation for upcoming 
maneuver.
Model Var: Master Left 
Bridge and left third mate in 
charge

Time:2352Date: Mar 23,1989

Learned about 
autopilot

Third mate assessment


