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Background and Motivation




Motivation: Modelling spray icing, risks, making
decisions under uncertainty
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Understanding spray icing

« Optimal design and operation of Winterisation measures & anti-icing / de-
icing measures

« Developing spray icing models (different applications)

MINCOG (Samuelsen et al., 2017)



Understanding spray icing
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Understanding spray icing

* Probabilistic study
of spray icing
(frequencies,
severity, long term
trends, risk
measures, etc.)

« Spatial and
temporal variations
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Understanding spray icing
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Measuring Meteorological
and atmospheric parameters

MINCOG (Samuelsen et al., 2017)



Understanding spray icing

» Vessel/facility/structure specifications and data

Fishing boat - Icing on SanQ
in King Cove, Canada. Photo:?
Guard Marine Board of '
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KV Nordkapp Photo: Eirik Samuelsen, Senja, 2015




Understanding spray icing

« Time series analysis and ML methods for
data analysis
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Managing risks of spray icing — Where do we stand?

In order to manage the risk:
 What data and inputs do we need?
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 What are the time frames for having such
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« How do we perceive risks?
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Dynamic Risk Assessment
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SPRICE - A step forward




... in an interconnected framework

WP1 - Physical Modelling
WP2 - Data Collection

Stakeholders WP3 - Long-term Simulation Stakeholders

WP4 - Decision —

WP6 - Output and Interactive Platform

%—/

* Project Period: June 2021 — May 2025 * Total budget: 18,166,000 NOK

(UiT: 962 kNOK, Hermes 2,144 kNOK, NCA: 2100,
The Research Council of Norway: 12,960 kNOK)
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Multidisciplinary approach for spray icing modelling and decision
support in the Norwegian maritime sector (SPRICE)

Sea spray icing poses a great deal of risk to marine operations in the Arctic offshore water and in cold waters with
favourable conditions for spray icing. By developing models and simulation frameworks for prediction of spray-
icing rates and severity and by developing risk-informed decision-making frameworks, this project helps decision-
makers in the Norwegian maritime sector be equipped with better tools that support spray icing-related decision-
making, risk perception, and operational safety.




Multidisciplinary approach for
spray icing modelling and decision
support in the Norwegian maritime
sector
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* Project goal

Proposing risk-informed
decision-making frameworks
developed by leveraging
historical AlS data, employing
spray icing estimation model,
meteorological and
oceanographic conditions,
and field knowledge in fishery
industry.
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This project develops a risk-informed decision-making (RIDM) framework with regards to the sea-spray icing risks
associated with the operation of vessels in the Norwegian Arctic waters. Such a RIDM framework will be
developed by integrating operational knowledge of seafarers into the machine-learning-based models built by

utilizing large amounts of Automatic Identification System data (AIS) data from vessels in the Barents Sea over
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