A method for visualizing functional dynamics
and operational scenarios

FRAMIl\2018
Doug Smith

PhD Candidate
Faculty of Engineering and Applied Science
Memorial University of Newfoundland

.

@ . . N E(E_.'.f'_—_"ﬁ-_‘__ UNIVIRSITY OF MELEINKI . .
Norwegian University of - o O M B Lloyd's Register
Science and Technology . EECTRISCIG MR A% f7aMDUIE 78Uy

Foundation



The idea

A couple moments from previokRAMilymeetings inspired this idea
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A In FRAM, the term variability is used in a more general sense. Maybe variety is a more
appropriate word.

A Variability has 2 forms: Functional path and Functional output
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A simple analogy Driving to work

A Generalized Map (FRAM model) and Case specific data (Variability)
A A combination of Route variability and output variability
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Speed = 35 km/h

Variability 1- output (output)
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Functional Signature

Functional Signature only aportion of the functions may be active at
a time () and outputs are not constant
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Example; Ice management simulator
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Example; Ice management simulator
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Compare Functional Signatures

Qutput la Output 2a

Cutput 4a

Qutput 3a

Cutput 2b 3! = Output 3b
Dutput 1b P T (@] 7 Dutput 4b T ©
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lce management simulatagrSystem Performance
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lce management simulatgrSystem Performance
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lce management simulatgrFunctional Activity
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lce management simulatgrTime distribution of
Functional Activity
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lce management simulatgrSpeed output variability
of speed changes
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lce management simulatgrSpeed when very
high ice loads were measured
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lce management simulatgrindividual speed violations
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lce management simulatgrSpeed at very high
ice load occurrences without R73
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