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50 years’ icebreaking experience, technological background

Idea for ice model tests raised by
Exxon along the T/T "Manhattan”
experimental voyages to North Slope

1954 1969 1982 1989 1991 2005
1 1
Wirtsila Arctic Research ? o e Aker Arctic
Center (WARC) vaerner Masa-Yards Arctic
Technology Center (MARC) AARC

Project "Manhattan”, Wartsila Icebreaking o e A R e i i
Model Basin (WIMB) established Masa-Yards Arctic Research Center (MARC)

lcebreaker "Voima" deliverad

Wartsila Shipbuilding

e : .
Valmet Shipbuilding 1 Marine  Kvaerner Masa-Yards

Rauma-Repola Shipbuilding : ,
ht Flnnyards AKer Flnnyards
Holming Shipbuilding R

STX Finland Oy

Aker Yards
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Aker Arctic Tech
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= Shareholders:
STX Finland Oy
ABB Oy
Aker Engineering & Technology AS

WS 24 Arctic dry cargo ships, 25 polar tankers, 9 Polar icebreakers
& /.7 2 Nuclear icebreaker, 15 River icebreakers
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=] -+ Ice conditions/properties
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Activities/services W/ LT
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4 Ship designs
- Basic design I
- Route selection - Tender packages T L
- Design basis development Aker ARC standard designs ")

Field- research

' Concept development I
| - Feasibility studies !
»

O

. Llcense agreements
Project executions
. Operatlon training

- Performance predictions
- Transit simulations
- Ship concepts

Testing in model and full scale
Ships

Structures

Offloading operations
Rescue and evacuation
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Important developments took place
# even the market was "dead”
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Technology lead by Aker Arctrc e
=0 forerunner N dresel eIectrlc |cebreakers (1939)
o first four-screw icebreakers
4 ¢ first polar icebreakers
2 o first shallow-draught river icebreakers
<« - first shallow-draught polar icebreakers
J « first AC-AC drives in icebreaker application
|« first air bubbling systems
o first ice resistant paint (INERTA 160, Teknos)
o first stainless steel icebelts installed
“ < first cathodic corrosion protection system (SAVCOR)
@ « first Azipod developed
%% « first double-acting ship developed
i - first oblique vessel developed
% frrst Arctrc contalnershlps
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B Forces actlng on the vessel
' e Forces caused by ice dynamics
./ » Turning Yaw moment
 Changes in ice movement direction
* Predictability of ice load behaviour
* New type of thruster control allocation
e Forbidden or required sectors for ice flow management
© « Specific methods to lower ice loads
: * Ice management and operational risk control







Operatlonal aspects ’
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e Transit to location

'« Drilling at location

4+ Transit to next location
e Supply activity

. Transit performance alone/assisted
. lce management operations, what kind of icebreakers are needed.
. Supply philosophy, will the drilling vessel be resupplied by separate

fleet or go |tself off the operatlon area to be resupplied
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Ice forces/dynamics M
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* Quality of ice; level ice, ridges, multi-year ice, |
- * Thickness of ice

* |ce concentration
~ « Sjze of ice floes

Oscillating forces
Rapid changes
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Ice forces/dynamics
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Role of ice ma
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Intensity of lce Managemeant

| lee Management :
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D P capability of the vessel
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Dutput of lce Management







Ice mangement practices EAE,
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Ice mangement practices @8 #
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DP In |ce model testlng
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. Model fixed to towmg carrlage variable ice drift angle
. » Model fixed to towing carriage, variable ice drift angle,

¢
¢

model free to heel, heave and pitch,
 Model anchored, model free to move to any direction,
 Model anchored, restoring force/offset to be measured

© The above are done with or without propulsion

« Manual DP where the model is kept at location

"4l

controlllng manually the thrusters
4 ’; '; P i T d L |

: “ }
I.A,f .
A



f ‘mm
-

DP In |ce model testlng
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. Model flxed to towmg carrlage variable ice drlft angle
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DP in ice model testing i
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Model fixed to towing carrlage varlable ice drlft angle

model free to heel, heave and pitch,
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DP in ice model testing I IT. . Ve /
;':-"hx ___‘__ ;r " T 2 e _ld s f:'{l.. J‘f -
. * Model anchored, model free to move to any direction, [
* Model anchored, restoring force/offset to be measured .4

"
" | +F- 7 A

i - £ . LT .l'_ 3 e s
iy




o DR A

DP In |ce model testlng
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Manual DP where the model IS kept at Iocatlon

controlllng manually the thrusters
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Propulsion
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Manual DP where the model is kept at location
controlling manually the thrusters.
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Challenges 4

ez M
e Algorithms can be made
_ * Predicting loads is hard
« Machinery response to be on sufficient level
- engine power adjustment time
- turning time of thrusters
- etc.
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Conclusion Y
o It Is preferred to have the vessel heading within
+15 degrees to the incoming ice direction

 DP needs to cope with turning forces

* lce management is a must

 Don’t forget the transit operation

 Model testing Is quite good way to get an idea

e force levels
X B4




Creativity Is our business

Thank You!
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Copyrlght
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Copyrlght of aII publlshed material |nclud|ng photographs drawings
and images in this document remains vested in Aker Arctic and third
party contributors as appropriate. Accordingly, neither the whole nor 2.
any part of this document shall be reproduced in any form nor used
In any manner without express prior permission and applicable
acknowledgements. No trademark, copyright or other notice shall be
altered or removed from any reproductlon
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