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•  To improve understanding and modelling of offshore wind 
conditions; 

•  To improve understanding and modelling of wake losses within and 
downwind of offshore wind farms; 

•  To improve understanding and modelling of the dynamic loading, 
fatigue and accumulated damage for offshore wind turbines; 

•  To improve turbine life and overall wind farm efficiency. 



Interactions 

ABL + 
Wake flow 
 
‘live’ wind 
field model 

Rotor aerodynamic + 
aeroelastic + structural 
and fatigue modelling 
 

Drive 
train + 
generator 
model 
 

Turbine 
controller 

Farm 
controller 

n turbines in farm 

Grid 



Work packages: 
WP1:  Wind conditions   
WP2:  Wake losses and wake-turbine inflow  
WP3:  Predicting loads and fatigue 
WP4:  Wind farm control 
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Key WP Interactions: 
 
WP1: 
 WP2: 

WP3: 
WP4: 

Wind conditions 

Wind + wakes 
Loads & fatigue 

Wind + wakes (power) Farm optimisation 
for power and life-
time energy yield  



Estimated power output for a 
turbine at Greater Gabbard during 
gust front event vs. a non event 
day at the same location. 

Wind Condition Analysis (WP1.1, 1.2)&



Wind Condition Analysis (WP1.1, 1.2)&
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Wind Farm Analysis/Modelling  (WP2.1, 2.2)&
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Wake losses from satellite measurement  
            (WP2.4) 
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Wake losses from satellite measurement  
            (WP2.4)&

•  Sentinel 1A on 
2015-12-03 

 
•  Ascending pass 

    (so flipped vertically) 

•  White blobs are 
turbines and some 
ships 

•  Wind direction 
approximately from 
South 

SAR Image of Thames Estuary wind farms 
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Wake losses from satellite measurement  
            (WP2.4) 

Wind direction at this time (from ship 
data) Greater 

Gabbard 

Gunfleet 
Sands 

London 
Array 

Thanet 

Wind speed around several Thames Estuary wind farms, derived from 
Sentinel-1 satellite data 
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JL(-:0&2N&6:@20EK(3<-&0:6+<;<:)&&&D15XRUY&QRUI&&

Cases: 

Unstable 
 
Stable  -   no inversion; 

   with inversion 
 
Neutral –  datum cases 

   

Gen Assembly, Nov 2016 
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UVLM with arbitrary 
kinematics 

Geom-nonlinear 
composite beams 
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