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Presentation Notes
“Arctic refers to those places at which the average temperature of the warmest month of the year is less than 10˚C. Red. 
large share of oil and gas discovered and still to be found.
In recent years lot of data on ice was accumulated, but there is still lack of it.
Environmental concerns are of high importance nowadays posing more challenges for the industry. Additionally in the arctic oil spill cleaning techniques are not efficient comparing to the warmer areas.
Increase in global temperatures and the associated with melting the ice. variability of the climate. Higher temperatures apparently cause a higher rate of calving of icebergs from large ice formations.
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General requirements

ISO 19900

Specific requirements

ISO 199011 Metocean

ISO 1990142 Seismic

ISO 199013 Topsides

ISO 199014 Foundations ISO
19901 5 Weight control ISO
199016 Marine operations ISO
199017 Stationkeeping

Structures

ISO 19902 Steel

ISO 19903 Concrete
ISO 199041 Floaters
ISO 199051 Jack-ups

Arctic requirements
ISO 19906
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Presentation Notes
Recent standard ISO 19906 Arctic Offshore Structures significantly improves design procedure, however, material selection section just specify that the material should be ductile at low temperatures and refers to ISO 19902. Standard ISO 19902 requires testing to be performed at the lowest anticipated steel temperature. For instance, it specifies a Charpy-V impact test temperature depending on thickness and steel grade where the test temperature is set to LAST minus a safety margin ranging to -30°C. In case of that margin is -30, a Charpy-V test temperature for these structures can be as low as -70°C. Carbon steels at such low temperatures tend to be brittle and it is hard to meet the demanded test requirements.
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EN 10225 i
Base material Weld material
Required tests Optional tests
Chemical analysis Through thickness testing Tensile test
Tensile testing CTOD testing (Carried out Charpy testing
at LAST)
Charpy testing (Carried Weldability testing Bend testing
out at LAST -0 -30°C) Hardness testing
CTOD testing (Carried
out at LAST)
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Presentation Notes
Material related standards like EN 10225, Norsok M 101 and API 2W are not developed for Arctic environment and are generally utilized at temperatures down to -14°C. EN 10225 only provides requirements for Charpy values and is not giving requirements for steel that require testing below -40°C. These material related standards provide requirements to minimum allowable Charpy-V values of approximately 10% of the yield strength. Despite this, in some projects the weldability qualification option given in EN 10225 is used. Changing the test temperatures from fixed values to LAST temperatures according to ISO 19902 and preform the following tests.
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Factors of uncertainty o
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Limited
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Proble;[ns with Efficient
determination manufacturing
v of the design processes
temperature (welding)
Problems with
standards
Design strength < N Materials
requirements selection

—> High reliability requirements <
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Upper part

Temperature down to -B0°C, sea air
Loads: saismic, wind and waves

+ Upper part of a supporting block

/ Temperature down to -60°C, sea water,
air, Loads: cyclic, axial shear, sialic
and seismic.

Ice-resistant girder at the waterline

Temperature from -2°C to -80°C, sea
water, air. Commosive eamarcnment.
Loads: cychc. bending. axial, static and
selsmic.

The base of a platform

Temparature -2 C, sea  waler,
biofouling. Corrosive emironmant.

Loads: cyclic, bending, shear. axial,
stalic and selsmic,

Environmental demands in Arctic are different than in warm
enviroment. Ice, glacier, coldness, darkness, etc. are
hazardous elements in Arctic.
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Development-project Cappeenvanta

— Two partners, Lappeenranta University of Technology and Central Research
Institute of Structural Materials, PROMETEY

— Main issue is materials used for Arctic and welding. Materials are high
strength steels, nanomaterials, coating materials, etc. In welding we used
New processes.

— Funding is from ENPI program

— Budget is 1.027 M€ and project time is 1.1.2012-31.12.2014

- Results:
« Comparison of Russian and European materials
* Reliable methods for testing materials and structures for Arctic
 Recommendations for norms and standars based on research
« Welding of new high strength steels for Arctic basec on research
« Scientific arcticles and thesis, inter alia doctoral thesis
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Icebreakers manufacturing in Helsin
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NB 508 Baltika is the
world’s first oblique
icebreaker
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CONTACTS

Dr.Tech (Eng.) Markku Pirinen
Mobile +358 40 4839 307
Markku.pirinen@|ut.fi
WWW.|ut.fi
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