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NEED FOR ARCTIC SERVICESNEED FOR ARCTIC SERVICES

 Consultancy for ice conditions & forecasts  Design & Engineering supportConsultancy for ice conditions & forecasts
C d l

Design & Engineering support
O i l Concept development  Operational support

 Feasibility studiesFeasibility studies

W h t b id th ithWe have to bridge the gap with 
“State of White Art”State of White Art  
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SAM’S NEEDSSAM S NEEDS

Ice knowledge to define design conditions Ice knowledge to define design conditions
 Knowledge of necessary and relevant ingredients w r t ice loads Knowledge of necessary and relevant ingredients w.r.t. ice loads
 In‐service information of ice loads and structural responseIn service information of ice loads and structural response
 Reliable numerical models, integrated with existing software, g g
R li bl d l t t lt Reliable model test results
Experienced people Experienced people
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MARINICE SERVICESMARINICE SERVICES

We are teaming up and gearing up to provide:We are teaming up and gearing up to provide:

Model testing at Partner facilityg y
F ll l d i i Full scale and in‐service measurements
Numerical modeling (development validation and services) Numerical modeling (development, validation and services)
 Simulator training (development validation and services) Simulator training (development, validation and services)
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MODEL TESTING AT PARTNER FACILITYMODEL TESTING AT PARTNER FACILITY
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MODEL TESTING AT PARTNER FACILITYMODEL TESTING AT PARTNER FACILITY

NRC OCEANICNRC – OCEANIC
 Co‐operation restricted to Arctic operations Co‐operation restricted to Arctic operations
Model tests with natural iceModel tests with natural ice
 Joint propositions to arctic marketp p
J i t JIP i iti ti Joint JIP initiatives
Co operation with MUN & C Core Co‐operation with MUN & C‐Core
on numerical modelingo u e ca ode g
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FULL SCALE AND IN‐SERVICE MEASUREMENTSFULL SCALE AND IN SERVICE MEASUREMENTS
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FULL SCALE AND IN‐SERVICE MEASUREMENTSFULL SCALE AND IN SERVICE MEASUREMENTS
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FULL SCALE AND IN‐SERVICE MEASUREMENTSFULL SCALE AND IN SERVICE MEASUREMENTS

Greenland expedition onboard JCR RossGreenland expedition onboard JCR Ross

 Observation & measurement of sea iceObservation & measurement of sea ice
 Vessel performance in managed icep g
Fl f b k i d d d th h ll Flow of broken ice around and underneath hull
Flow of broken ice in the propeller Flow of broken ice in the propeller
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NUMERICAL MODELINGNUMERICAL MODELING

CRS PROPOLLAR: ice loads on propellers of podsCRS PROPOLLAR: ice loads on propellers of pods

N i l d li h d d i d illi l d Numerical modeling: hydrodynamic and milling loads
Experimental investigations Experimental investigations
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NUMERICAL MODELINGNUMERICAL MODELING

Time domain analysis of multi body dynamicsTime domain analysis of multi body dynamics 
for offshore operationsfor offshore operations

1 Flow of broken ice around and underneath floaters1. Flow of broken ice around and underneath floaters
2 Impact of broken ice on floaters and appendages2. Impact of broken ice on floaters and appendages
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NUMERICAL MODELINGNUMERICAL MODELING

Time domain analysis of multi body dynamicsTime domain analysis of multi body dynamics 
for offshore operationsfor offshore operations

1 Flow of broken ice around and underneath floaters1. Flow of broken ice around and underneath floaters
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NUMERICAL MODELINGNUMERICAL MODELING

Time domain analysis of multi body dynamicsTime domain analysis of multi body dynamics 
for offshore operationsfor offshore operations

2 Impact of broken ice on floaters and appendages2. Impact of broken ice on floaters and appendages
‐ Beams impacting floating body  (bending failure)p g g y ( g )

‐ Coupling to existing ice modelp g g
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NUMERICAL MODELINGNUMERICAL MODELING

Success factors:Success factors:
 Knowing the necessary and relevant ingredients Knowing the necessary and relevant ingredients
 Implemented the ingredients wellImplemented the ingredients well

V lid ti t h iValidation technique:
 Repeatability of model ice properties Repeatability of model ice properties
 Flexibility in shape and properties Flexibility in shape and properties
ModularModular
S l d h i l i Scaled physical propertiesp y p p
To be made in contin o s processTo be made in continuous process
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VALIDATION TECHNIQUEVALIDATION TECHNIQUE
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VALIDATION TECHNIQUEVALIDATION TECHNIQUE
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VALIDATION TECHNIQUEVALIDATION TECHNIQUE
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VALIDATION TECHNIQUEVALIDATION TECHNIQUE

Layer concept Layer concept

 Building block concept Building block concept
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NUMERICAL MODELINGNUMERICAL MODELING

Success factors:Success factors:
 Knowing the necessary and relevant ingredients Knowing the necessary and relevant ingredients
 Implemented the ingredients wellImplemented the ingredients well
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MARINICE SERVICESMARINICE SERVICES

We are teaming up and gearing up to provide:We are teaming up and gearing up to provide:

Model testing at NRC/OCEANICg /
F ll l d i i Full scale and in‐service measurements
Numerical modeling and Simulator training: Numerical modeling  and Simulator training:
DevelopmentDevelopment
ValidationValidation
Services
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