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What happens at ”Peaking”?



The European Offshore Supergrid
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• Tremendous physical potential
0-30 m: 125 TWh/y; 30-60 m: 871 TWh/y; 60-300 m: 12 970 TWh/y
(Norwegian hydro 125 TWh/y; oil and gas export 2500 T Wh/y)

• Norwegian industry and energy companies are active com bining 
offshore and energy expertise to develop sound technol ogy

• Global market – a unique possibility for developing ne w industry

• SINTEF, IFE and NTNU is heading R&D with key actors  as 
participants

Norwegian foresight 2027: 
Floating offshore wind turbines 

6 GW ~ 25 TWh/y wind generation for 
supply to oilrigs, mainland grid and 
trans-national connections

Saves 18 million ton CO2 per year

Physical potential: ~14000 TWh/y
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Wind Energy in Norway: 2000 - 2050
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CO2 saving (Mt/y) 0 2 15 37        56 76

Investment (GNOK) 0 15 90       195       285        375

Area (km2) 0 100      600    1300     1900      2500

Norway land area 304 280 km2 + offshore; CO2 emissions (2006); 53,5 million tons

Ballpark numbers!
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Hywind – slender cylinder concept

• Decision to invest was taken in May 08

• Experience and knowledge from the 
petroleum sector have been essential 
to progress concept

Contractors

• Siemens

• Technip

• Nexans

• Haugaland Kraft

• Enova
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Key data and characteristics of demo concept

Main Data
• WTG: 2.3 MW
• Turbine weight: 138 tons
• Draft: 100 m
• Displacement: 5300 m 3

• Diameter at water line: 6 m
• Water depths: 120-700 metres

Characteristics 
• Steel tower and substructur
• Dynamic pitch regulation 
• Completed at inshore site
• Towed upright to field
• Designed for extreme North Sea conditions
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Lift of upper tower and nacelle on 13 May 2009



12

Final hook-up
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Lessons learnt
• Challenges to be the world first 
• The project

– Planning payes
• Very satisfied with both Siemens WP and Technip deliveries 

and work
• All work  performed in a safe and timely manner

– 3 D visualizing and simulations tool successful used for 
planning and familiarization

– Hazops has been a useful tool 
• Inshore MC and commissioning proved to be very efficient 

completion method
• Floating to floating lift possible

• Interface management has been a challenge
– Oil and gas and wind power culture are different
– Improved mutual understanding
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Floating offshore wind turbines – Important differences compared 
to offshore oil and gas.

• Number of units – one of a 
kind versus mass 
production.

• Return are more sensitive 
to O&M costs

• Safety issues - No hydro 
carbon and people on 
board

• Margin business

Source: Siemens Wind Power
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From idea to commercial concept

Demo
-Verify concept
-Identify improvements
-Develop operational philosophy for floating wind

Medium park

Technological Focus

Cost  Focus

Market Focus

Model test

Concept & theory

Large parks
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Floating wind turbines - a solution for the future!

SWAYHyWind WindSea

► HyWind 2.3 MW test in 
operation Sept. 2009

► Still a long way to go 
before large scale 
commercial 
deployment of floating 
wind turbines
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Strong motivation for offshore wind R&D
► Huge potential: 150 GW 

expected by 2030 in EU
► Offshore wind is vital for 

battling climate change, 
development of industry 
and contributing to 
security of supply

► Development at an early 
stage – only 3 full scale 
tests on +30 m water 
depth realized by 2009

► Technology needs to be 
developed to reduce 
costs per kWh

CAPEX distribution
offshore wind farm (DTI study)

KarmøyKarmøyKarmøy
Offshore 2030: 150 GW*
Offshore 2020:   40 GW*

Offshore 2008:  ~1 GW 

*EWEA estimate for EU

HyWind
(floating, 200m)

(jacket, 46m)

(jacket & tripods, 30m)

Wind
turbine

Electric 
grid

Substructure

Turbine 
w jacket

HyWind
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Norwegian Research Centre for Offshore Wind Technology
Director: John Olav Giæver Tande, john.tande@sintef .no 
• Objective: 

Pre-competitive research laying a foundation for in dustrial value creation 
and cost-effective offshore wind farms. Emphasis on  deep sea (+30 m).

• R&D partners: SINTEF, IFE, NTNU + associates:   Risø DTU (DK), 
NREL & MIT, Fraunhofer IWES (DE), University of Str athclyde (UK)

• Industry partners: Statkraft, StatoilHydro , Vestavind Kraft, Dong Energy, 
Lyse, Statnett, Aker Solutions, SmartMotor, NTE, ScanWind, DNV, Vestas , 
Fugro Oceanor, Devold AMT, TrønderEnergi 

• + associates: Innovation Norway, Enova, NORWEA, NVE  (invited)
• Work packages:

1. Numerical design tools (including wind and hydrodyn amics) 
2. Energy conversion system 

(new materials for lightweight blades & generators)
3. Novel substructures (bottom-fixed and floaters)
4. Grid connection and system integration
5. Operation and maintenance
6. Concept validation, experiments and demonstration

► Total budget (2009-2017): + $ 54 million including 25 PhD/post docs grants

► http://www.nowitech.no
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General Assembly 
All Parties

Board
11 representatives

Centre Management
Director: John O. Tande / SINTEF ER

Management Team including WP leaders

WP1
Integrated 
numerical 

design tools
(R Stenbro)

IFE

WP6
Novel concepts, 
experiments & 
demonstration
(P Berthelsen)

MARINTEK

WP2
Energy 

conversion 
system

(B Tveiten)
SINTEF MC

WP3
Novel support 
structures & 

floaters
(T Moan)

NTNU

WP4
Grid 

connection & 
integration
(K Uhlen)

SINTEF ER

WP5
Operation 

and 
maintenance
(J Heggset)
SINTEF ER

Committee of Innovation 
& Commercialisation

Lead: Industry
Secretary: Jan Onarheim / NTNU

Scientific Committee
Lead: Geir Moe / NTNU

International relations: T Undeland / NTNU
International capacities
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Relevant labs on campus and field facilities

Test station for wind turbines – VIVA AS
Average wind speed 8.4 m/s @ 50 m agl

Photo / Visualisation: InterPares AS

0.2 MW

0.9 MW 2.3 MW

Renewable Energy Sys Lab

Wind tunnel 11x3x2 mOcean basin 80x50x10 m

Material testing

2x45 m + 2x100 m masts

HyWind 2,3 MW
floating wind turbine
(owned & operated 
by StatoilHydro)

Met-ocean buoys,
lidars, etc 
(to be procured & 
operated jointly 
with NORCOWE) 
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R&D example:
Tower top weight is critical for keeping the cost down
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R&D goal

Commercial power today
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