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ÅGovernmentôs aspiration is that 

renewables will meet 15% energy 

requirements by 2020

ÅEmphasis is on off-shore Wind Energy 

and so large-scale wind turbine 

technology

ð 2015 expected off-shore capacity   8GW

ð 2020 aspired off-shore capacity     25GW

aspired on-shore capacity     10GW

UK Context



Round 3 sites

UK Context



Projected European employment 

Á2011 120,000

Á2015 150,000

Á2020 220,000

half offshore

Á2020 UK                  40,000

(currently 5,000)

UK Context



ÁIn the last two to three years, repeated reports of acute 

shortages of skilled people.

ÁThe shortage is most acute for positions that require a high 

degree of experience and responsibility.

üengineers

üO&M and site management

üProject managers

üExperienced researchers

UK Context



Á Reliable

UK Context



ÁAccess can be difficult

UK Context
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2020

ÁTurbines could grow bigger

UK Context



Total Capacity

25%

ÁIntegration of large amounts of Wind Power onto the Grid

UK Context



ÁEPSRC funded ï£4.8M  2010-2014

ÁChair and Management Hub: Bill Leithead, Strathclyde Uni.

ÁFinance Hub: Peter Tavner: Durham University

ÁConsortium of 7 academic nodes

Supergen
Wind Energy Technologies



Strathclyde: Bill Leithead Wind energy technology, control

Durham: Peter Tavner Reliability, condition monitoring

Surrey: Phil Hancock Aerodynamics

Manchester: Sandy Smith Materials science,

lightning protection and radar, 
electrical machine

Manchester Metropolitan: Clive Mingham      Hydrodynamics

STFC-RAL: Geoff Dutton Wind energy technology

Loughborough: Simon Watson Wind energy technology

Academic Partners



AREVA

CEFAS

Clipper Wind

EA Technology

Eon Climate and Renewables

GL Garrad Hassan

MLS

Mott MacDonald

NaREC

Industrial Partners

Nordic Windpower

QinetiQ

Rolls Royce

Romax

Scottish Power

Siemens Wind Power

TNEI

Vestas

Wind Prospect

3M



ÁMission statement

üñTo undertake research to achieve an integrated, 

cost-effective, reliable & available Offshore Wind 

Power Station.ò

ÁContext: Large scale development of off-shore wind 

farms

Research Programme



ÁDe-risk the technical challenges

ÁTurbine as part of an integrated wind

ÁTechnologies aimed at a robust, lower cost and   

reliable Offshore Wind Power Station 

ÁKey areas

üReliability

üResource estimation

üScaling up of turbine size

üLifetime costs

üConnection topologies

Research Programme



ÁOrganisation of Work Programme

üTheme 1: The Farm

üTheme 2: The Turbine

üTheme 3: The Connection

üTheme 4: The Wind Farm as a Power Station

Research Programme



Theme 1
Co-ordinator ςSimon Watson

ÁThe offshore wind resource.

ÁWakes and aerodynamics

ÁRadar and the environment

ÁOptimisation of farm performance.  



Theme 2
Co-ordinator ςGeoff Dutton

ÁDrive-train dynamics.

ÁRotor wind-field interaction

ÁTurbine blade and tower materials

ÁMultiple wake interaction on the machines

ÁFault detection

ÁSubsea turbine foundations



Theme 3
Co-ordinator ςPeter Tavner

ÁAchieving reliability, maintainability and cost effectiveness for 

large offshore wind farms via connection and control schemes

ÁWind turbine installation

ÁWind farm control schemes

ÁConnection to shore



Theme 4
Co-ordinator ςBill Leithead

ÁArray performance

ÁWind farm control

ÁOperation as a power station

ÁIntegrated monitoring

ÁOperations research for the farm

ÁIntegrate wind farm economics



Previous
Achievements

ÁMost comprehensive analysis of turbine sub-system failures 

ÁWind turbine and wind farm availability models developed and 

effect of different parameters on failure rates studied

ÁComprehensive wind tunnel measurements made of multiple 

turbine wakes for different array configurations

ÁCFD models of forest canopies validated against wind tunnel 

scale measurements  



Previous
Achievements

ÁIdentified how condition monitoring can improve turbine availability 

ÁDeveloped of a detailed DFIG analytic model capable of modelling 

healthy and faulty states

ÁA state of the art DFIG test rig built and operational

ÁDetection of faults on the test rig using electrical signals

ÁDeveloped and demonstrated algorithms for trackingof fault 

frequencies in variable speed turbines  

Gearbox Oil Over Temp (Nov 2005)
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Previous
Achievements

ÁDevelopment of a two wake interaction model 

ÁInvestigated and tested new composite materials to improve blade 

strength and durability (hybrid veil and fibre toughened resins for 

shear web integration)

ÁFully parametric blade model (including novel materials, quasi-

static aerodynamics, certification test loads)

ÁActive regulation of tower and rotor loads with reductions up to 

50%.
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Previous
Achievements

ÁNew methods have been developed to support prediction and 

reduction of scour around monopiles 

ÁThe issues of lightning protection and radar cross-section have 

been addressed together for the first time

ÁComputationally efficient models of turbine and array have been 

developed for investigation of above

ÁNew materials to improve former and reduce latter have been 

developed

 Recent Modelling Results 
 Recent Modelling Results 

 Recent Modelling Results 
 Recent Modelling Results 

 Recent Modelling Results 

 
Mobile Bed
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Mobile Bed
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