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Manhattan project (ESSO)
= Mid 1960s large oil reservuars were localized in the Alaskan Noth Slope

= |t could be feasibly transported to the market through the Northwest Passage
® A decision was taken to modify an existing 106,000 DWT tanker, SS Manhattan
= Manhattan was refitted for the arctic voyage with an icebreaker bow in 1968—69

® During the retrofit process, the oil company Esso (Humble Oil) suggested to
study the performance in ice of the newly designed bow in model-scale

® Esso decided to invest in construction of the firstice model testlng facmty In
Finland = ‘ :

® The first ice model test basin in Finland =
was ready for testing at the end of 1969 £
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Icebreaker design in Finland 1933-1970

Name (previous names) Year Name (previous names) Year

Louhi (ex-Sisu) 1939 Kiev 1965
Voima 1954 Askiplios (ex-Hanse) 1966
Kapitan Belousov 1954 Murmansk 1968
Kapitan Voronin 1955 Varma 1968
Kapitan Meheklov 1956 Vladivostok 1969
Oden 1957 Polar Star (ex-Njord) 1969
Karu (ex-Karhu) 1958 Dudinka (ex-Apu) 1970
Murtaja 1959 Ale 1973
Moskva 1960 Mega (ex-Aatos, Teuvo) 1973
Sampo 1961 Ermak 1974
Leningrad 1961 Atle 1974
Tor 1964 Urho 1975
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WIMB Presentation Video




Time line of the ice model testing facilities

(Kveerner)
Wartsila Masa-Yards
Wartsila Arctic Arctic
|cebreaking Recearch | Recearch Aker Arctic
Model Basin Centre Centre Technology inc
WIMB AAT
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WIMB ice tank and first model tests
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Test results from the first tests at Wartsila Ice Model Basin (WIMB)

Comparison between different testing methods Full-scale model-scale correlation
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WIMB 1969-1983
= |ce model testing was continued after the Manhattan project

® First years were time of calibration
¢ Model-scale full-scale correlation
¢ Model hull friction testing
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Atle/Urho class icebreker

aft-body of Model 1. Note the sand paper used

increase the friction coefficient.
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WIMB testing

Pig. K i.e. th

. 4 The aft-body of Model 3,
S

: 000 HP bubbling breaking level ice.
Nnozzles.

The medel in a ridge with 4000 hp bubbling.

4
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Wartsila Arctic Research Centre WARC 1983

ARC

WARTSILA ARCTIC RESEARCH CENTRE

workshop:
. preparation basin
. cooling elements
testing carriage
. observation windows
main basin
water tanks
second carriage
. entrance hall
control room
apparatus room
. ventilation
. conference room
. offices
. model store
. sauna department
refrigerating machinery
. main entrance
19. conference room
20. offices
21. heating & electricity
. cold room

OUDNRONCOOD DG N

TECHNICAL PARTICULARS: 21. TESTS:
TEST BASIN: SECOND CARRIAGE: ® Resistance Tests ® Collision Tests ® Operation Tests (Drilling,
Length 77.3m (254 1) Speed 0—1.5mfs * Propulsion Tests ® Propeller Tests Dredging, Trawling, etc.)
Width 65m 131  coLD ROOM: @ Tests with Manned Models ¢ Forces on Fixed Structures  ® Oil Pollution Prevention
Water depth 23m (751 Length T 79m (@591 ® Manoeuvring Tests ® Mooring Forces on Floating Tests
TEST CARRIAGE: Width 37m (121 f) ® Docking Tests . Structures ® Testing of Equipment and
Speed 03 mis Height 275m (9.0 ® Underwater Observation of ® Response of Structures Materials in Low
Ice Floe Patterns * Convoy Simulations Temperatures
* Ramming Tests ® Tests in Shallow Water
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WARC presentation video
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WARC - Icebreaker Bow Research

WARC
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(Kveerner) Masa-Yards Arctic Research Centre (MARC)

Double Acting Ship
(DAS)
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(Kveerner) Masa-Yards Arctic Research Centre (MARC)
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MARC — Obligue Icebreaker

SO 18
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Aker Arctic Technology inc 2005

Aker Arctic
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Third Generation Facility
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Fgx model ice is still in use
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Testing of Offshore Structures

WAL

Floating mode
structure tests

Gravity based
structure tests
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Arctic Module Carriers Audax and Pugnax

Arctic module carriers Audax and Pugnax were developed for the transport of
massive LNG plant modules to the Yamal Peninsula. With a length of 206.3 m,
a 43 m wide cargo deck, and PC3 ice classification, the heavy cargo ships are
designed to navigate in exceptional ice conditions.

Aker Arctic
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lcebreaker Polaris

Polaris, built in 2016, is the most powerful icebreaker ever to fly the
Finnish flag and the first icebreaker in the world to feature environmentally
friendly dual-fuel engines capable of using both low-sulfur marine diesel oil
(LSMDQ) and liquefied natural gas (LNG). It has excellent
manoeuvrability due to the two Azipod units in stern and one in bow.

Aker Arctic
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Aker Arctic has been leading the development of Arctic LNG carriers over the
years resulting in Yamalmax icebreaking LNG carriers. The vessels are based
on the DAS™ concept and capable of operating independently without
icebreaker escort along the Northern Sea Route. The hull form has been
extensively tested in Aker Arctic ice model test laboratory.

The first Yamalmax carrier, Christophe de Margerie, was delivered in 2016.
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Aalto Cooperation — Cooperation agreement with Aalto University

AALTO ICE TANK

® [arge Ice Tank
¢40mx40m

® Turning Circle Tests
= Manoeuvering Tests
® Testin Compressive Ice
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Today at Aker Arctic
= DP-testing
® Testing with autonomous ships

o Aker Arctic
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Copyright

Copyright of all published material including photographs, drawings and images in
this document remains vested in Aker Arctic Technology Inc and third party
contributors as appropriate. Accordingly, neither the whole nor any part of this
document shall be reproduced in any form nor used in any manner without express
prior written permission and applicable acknowledgements. No trademark,
copyright or other notice shall be altered or removed from any reproduction.
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