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Ice loads and properties

2017-04-26 - Dr.techn.Olav Olsen

Category: Design and construction of FPO/FPSO and offshore platforms
Subcategory: Ice load modelling
Type: Service

Dr.techn.Olav Olsen is an independent structural engineering and marine technology consultant
firm which is engaged in conceptual studies and detailed design of both offshore and onshore
structures.

The growing interest in arctic areas and the need for qualified advice has given Dr.techn.Olav
Olsen several studies for clients like Aker Solutions, AGIP KCO and Marintek. Topics of these
studies have included ice loads, icebergs, ice ridge, pipeline test facility, ice abrasion and fatigue
and dynamic ice actions.

The strength of Dr.techn.Olav Olsen in this field is the combination of theoretical knowledge,
engineering practice and real-life experience.

Technology readiness level (TRL)

According to API RP 17N

TRL: Not applicable.

Reference

Dr.techn.Olav Olsen website
Arctic areas references

Contact

Kirsti Tonnessen
Marketing Coordinator
ktv@olavolsen.no
+47 67 82 80 00
www.olavolsen.no

http://www.olavolsen.no
https://accs.no/company/drtechnolav-olsen-38
https://www.olavolsen.no/en
http://www.olavolsen.no/sites/default/files/Selected%20references%20Arctic%20Areas.pdf
mailto:ktv@olavolsen.no
https://accs.no/wp-admin/tel:+47 67 82 80 00
http://www.olavolsen.no


Calculation of arctic environmental loads

2018-01-26 - Moss Maritime

Category: Design and construction of FPO/FPSO and offshore platforms
Subcategory: Ice load modelling
Type: Service

Moss Maritime has significant experience in design of units operating in cold, harsh and ice-
infested areas. We contribute to projects involving arctic challenges such as ice load calculations,
hull design and optimization for ice breakers, ice model testing and winterization. Calculations are
performed either using relevant design rules or more advanced direct calculation methods such as
continuum modelling of ice and icebergs.

With the Arctic as a close neighbor and area of business, the Moss team has gained the
experience to design units with ice-breaking and survival capabilities to withstand the impact of
the arctic extremes.

Technology readiness level (TRL)

According to API RP 17N

TRL: Not applicable.

Reference

Moss Maritime website
Contact

Jan Korsnes
Vice President Floating
Production
jan.korsnes@mossww.com
+47 67 52 62 50
www.mossww.com

http://www.mossww.com
https://accs.no/company/moss-maritime-48
http://www.mossww.com
mailto:jan.korsnes@mossww.com
https://accs.no/wp-admin/tel:+47 67 52 62 50
http://www.mossww.com


Snowdrift and sea spray icing

2017-09-06 - Multiconsult

Category: Design and construction of FPO/FPSO and offshore platforms
Subcategory: Ice load modelling
Type: Service

Multiconsult offers design of icing-mitigation measures for drilling rigs, production platforms and
vessels based on numerical simulation models developed through strategic cold climate research
projects in combination with experience from field work and field observations.

Snow and snow drift represent challenges to structures onshore and offshore. Snowdrift will
increase actions on structures in general, in specific equipment, escape ways and operations.

Semi-empirical formulas are often used to assess sea spray icing on smaller vessels. However
these methods will largely overestimate icing risk on larger structures. Multiconsult applies more
reliable methodologies to establish a comprehensive design basis for sea spray icing delivering
both safety and cost benefits.

Technology readiness level (TRL)

According to API RP 17N

TRL: Not applicable.

Reference

Multiconsult website
Sea spray icing
Hammerfest LNG plant – sea spray icing

Contact

Christopher Løken
Sales Manager
christopher.loken@multiconsult.
no
+47 21 58 54 82
www.multiconsult.no

http://www.multiconsult.no
https://accs.no/company/multiconsult-80
https://www.multiconsultgroup.com/
http://www.multiconsultgroup.com/projects/sea-spray-icing/
http://www.multiconsultgroup.com/projects/hammerfest-lng-plant-2/
mailto:christopher.loken@multiconsult.no
mailto:christopher.loken@multiconsult.no
https://accs.no/wp-admin/tel:+47 21 58 54 82
http://www.multiconsult.no


Modelling of structural responses

2017-10-20 - Multiconsult

Category: Design and construction of FPO/FPSO and offshore platforms
Subcategory: Ice load modelling
Type: Service

Multiconsult holds extensive knowledge and experience related to steel and concrete structures in
arctic environments. This includes use of recognized analysis programs and tools, and programs
developed through own initiated R&D projects. Multiconsult conducts advanced hydrodynamic
analyses to determine wave impact and response. This includes numerical time domain simulation
of the response in moored structures to waves and cold climate actions, such as sea ice.

This expertise is vital when establishing correct design basis for sea ice and other relevant cold
climate challenges, both offshore and onshore. Multiconsult’s strength is our understanding of the
design process and thus a close working relationship between analysts and designers, i.e.
integrated analyses in the design process.

Technology readiness level (TRL)

According to API RP 17N

TRL: Not applicable.

http://www.multiconsult.no
https://accs.no/company/multiconsult-80


Reference

Multiconsult website
Ice Drift - analyses and simulations
White Pearl - development moored platform in ice
Sakhalin V
Arctic and cold climate engineering

Contact

Christopher Løken
Sales Manager
christopher.loken@multiconsult.
no
+47 21 58 54 82
www.multiconsult.no

https://www.multiconsultgroup.com/
http://www.multiconsultgroup.com/projects/ice-drift/
http://www.multiconsultgroup.com/projects/white-pearl/
http://www.multiconsultgroup.com/projects/sakhalin-v/
http://www.multiconsultgroup.com/services/arctic-cold-climate-engineering/?parent=12418
mailto:christopher.loken@multiconsult.no
mailto:christopher.loken@multiconsult.no
https://accs.no/wp-admin/tel:+47 21 58 54 82
http://www.multiconsult.no


Advisory, verification and technology qualification of arctic
offshore structures

2017-11-30 - DNV GL

Category: Design and construction of FPO/FPSO and offshore platforms
Subcategory: Ice load modelling
Type: Service

For facilities that shall operate in areas with sea ice and/or glacial ice, one important aspect is the
load and load response from interaction with sea ice and/or glacial ice. DNV GL offers advisory
services towards establishing the load/response from an interaction with sea ice/glacial ice. The
level of detail of such an analysis will vary depending on project phase where conceptual studies
require less details and refinement than studies performed at a later stage in the field
development.

DNV GL delivers advisory, verification and technology qualification services, supporting all aspects
of designing arctic offshore structures. This includes estimating loads from sea ice and icebergs
for structural design and global response analysis for moored floating structures.

Technology readiness level (TRL)

According to API RP 17N

TRL: Not applicable.

Reference

DNV-GL website
Contact

Jan Egil Sæberg
Vice President Business
Development
jan.egil.saberg@dnvgl.com
+47 95 80 49 97
www.dnvgl.com

http://www.dnvgl.com
https://accs.no/company/dnv-gl-113
https://www.dnvgl.com/
mailto:jan.egil.saberg@dnvgl.com
https://accs.no/wp-admin/tel:+47 95 80 49 97
http://www.dnvgl.com


Technology Qualification (TQ) for innovative solutions in
complex, cold and harsh environments

2018-12-06 - Lloyd's Register Consulting

Category: Design and construction of FPO/FPSO and offshore platforms
Subcategory: Ice load modelling
Type: Service

With new operators starting to explore the polar regions, and following several incidents in recent
years, there has been a drive towards increasing the safety of design and operations. Regulatory
frameworks are working to keep pace, however there will be a need to qualify new design and
technology.

Lloyd's Register is your partner in complying with the regulations and you can access our wealth
of arctic expertise to get exactly what you need, when you need it. Our interactive toolkit allows
you to work through such as the Polar Code for marine vessels on your own terms and you can
download our free guidance, templates and examples to help you understand and meet your
needs. We also offer guidance through Technology Qualification (TQ) and issue certificate of
Technology Qualification.

Technology readiness level (TRL)

According to API RP 17N

TRL: Not applicable.

Reference

Lloyd's Register website
Guidance notes for Technology Qualification

Contact

Robert Nyiredy
European Sales Manager
robert.nyiredy@lr.org
+47 40 64 32 32
www.lr.org

http://www.lr.org
https://accs.no/company/lloyds-register-consulting-23
https://www.lr.org/en/
https://www.lr.org/en/guidance-notes-for-technology-qualification/
mailto:robert.nyiredy@lr.org
https://accs.no/wp-admin/tel:+47 40 64 32 32
http://www.lr.org


Design and engineering - basic and detail

2017-05-22 - Inocean

Category: Design and construction of FPO/FPSO and offshore platforms
Subcategory: FPO/FPSO and platform design and construction
Type: Service

Inocean has more than 20 years experience in providing solutions to lease operators, oil
companies and others in the offshore oil and gas industry. We can contribute to each phase of a
project, from conceptual studies, front-end design and engineering through project management
and yard follow-up to final delivery.

The Inocean engineering team has experience from several cold and harsh environment offshore
projects, including development of an arctic drillship for Statoil. Based on this we can offer our
clients a wide range of services in cold climate / arctic engineering.

Technology readiness level (TRL)

According to API RP 17N

TRL: Not applicable.

Reference

Inocean website
Contact

Frode Kaafjeld
Managing Director
fk@inocean.no
+47 22 33 11 31
www.inocean.no

http://www.inocean.no
https://accs.no/company/inocean-71
http://www.inocean.no/
mailto:fk@inocean.no
https://accs.no/wp-admin/tel:+47 22 33 11 31
http://www.inocean.no


Winterization of escapeways

2017-09-13 - GMC Maritime

Category: Design and construction of FPO/FPSO and offshore platforms
Subcategory: FPO/FPSO and platform design and construction
Type: Product

GMC Maritime provides preproduced and moulded escapeways with heattrace for floors and stairs,
suitable in arctic regions. The system is delivered with a power management system to achieve
minimum energy use while keeping escapeways free of ice and snow (surface temperature at
approx. 2 degrees Celsius). The system is approved by a letter of compliance with anti-icing
performance requirements of DNVGL-OS-A201 and covers DNV GL notation Basic, Cold and Polar.
The system is approved down to -25 degrees Celsius.

Heated escapeways keep the surface free for ice and snow, providing a safe environment for
normal walking and evacuation if needed. Moulded escapeways are flexible and a cost-efficient
way of heating surfaces in order to ensure safe operations in the arctic regions.

Technology readiness level (TRL)

According to API RP 17N

TRL 7: Proven technology integrated into intended
operating system. The technology has successfully
operated with acceptable performance and reliability
within the predefined criteria

Reference

GMC Maritime website
Winterization products and services

Contact

Arild Stølen
VP Marine
arild.stolen@gmc.no
+47 90 56 92 89
www.gmc.no

http://www.gmc.no
https://accs.no/company/gmc-maritime-34
http://www.gmc.no/maritime/
http://www.gmc.no/maritime/products/winterisation/
mailto:arild.stolen@gmc.no
https://accs.no/wp-admin/tel:+47 90 56 92 89
http://www.gmc.no


Design of arctic FLNG/FPO/FPSO units

2017-05-02 - Moss Maritime

Category: Design and construction of FPO/FPSO and offshore platforms
Subcategory: FPO/FPSO and platform design and construction
Type: Service

No environment challenges the oil and gas industry more than the Arctic. Floaters are exposed to
extremes, low temperatures can freeze machinery, ice floes can shatter ships and platforms. The
Moss team is experienced in designing floaters with ice-breaking and survival capabilities to
withstand the impact of the arctic extremes.

Moss Maritime has significant experience in developing floating production units adapted for harsh
conditions in cold climate and with possibility of ice encounters. A key reference project for harsh
ice conditions is the ship-shaped FPU in the Shtokman development project. We have also
delivered several ice-capable semi-submersible drilling rigs.

Technology readiness level (TRL)

According to API RP 17N

TRL: Not applicable.

Reference

Moss Maritime website
Moss Maritime arctic technology

Contact

Jan Korsnes
Vice President Floating
Production
jan.korsnes@mossww.com
+47 67 52 62 50
www.mossww.com

http://www.mossww.com
https://accs.no/company/moss-maritime-48
http://www.mossww.com/
http://www.mossww.com/technologies/arctic.php
mailto:jan.korsnes@mossww.com
https://accs.no/wp-admin/tel:+47 67 52 62 50
http://www.mossww.com


Concrete structures - engineering services

2017-09-12 - Multiconsult

Category: Design and construction of FPO/FPSO and offshore platforms
Subcategory: FPO/FPSO and platform design and construction
Type: Service

Multiconsult offers a unique knowledge base from 40 years of experience with engineering, design
and construction of the majority of Gravity Based concrete Structures (GBS) worldwide.

There are numerous and complex load effects and associated abrasion in large shell concrete
structures resulting from ice loads as well as potential impact from icebergs. Concrete structures
may also be constructed close to final location adding challenges during the construction phase in
remote areas.

Through decades of R&D activities within arctic and cold climate in general, special methodologies
have been developed. By integration of metocean data, hydrodynamics and arctic marine
technologies knowledge we assure that the design of concrete platforms are reliable, safe and
cost-effective.

Technology readiness level (TRL)

According to API RP 17N

TRL: Not applicable.

http://www.multiconsult.no
https://accs.no/company/multiconsult-80


Reference

Multiconsult website
Marine concrete structures
Sakhalin 2 – PA-B and LUN-A (GBS)
Sakhalin V
Adriatic LNG terminal
Troll plattform GBS
Heidrun TLP
Gullfaks platforms

Contact

Christopher Løken
Sales Manager
christopher.loken@multiconsult.
no
+47 21 58 54 82
www.multiconsult.no

https://www.multiconsultgroup.com/
http://www.multiconsult.no/assets/CONCRETE_brochure_ORIG.pdf
http://www.multiconsultgroup.com/projects/sakhalin-2-pa-b-and-lun-a-gbs/
http://www.multiconsultgroup.com/projects/sakhalin-v/
http://www.multiconsultgroup.com/projects/adriatic-lng-terminal/
http://www.multiconsultgroup.com/projects/troll-plattform-gbs/
http://www.multiconsultgroup.com/projects/heidrun-tlp/
http://www.multiconsultgroup.com/projects/gullfaks-platforms/
mailto:christopher.loken@multiconsult.no
mailto:christopher.loken@multiconsult.no
https://accs.no/wp-admin/tel:+47 21 58 54 82
http://www.multiconsult.no

