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Cutting out the middle man
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Cutting out the middle man
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Lo ng -t e rm  AEP
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Co m m e rcia l risk m a na g e m e nt
Mo de l be nchm a rking
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From production forecast to revenue forecast

Me a n p ro duct io n
ho ur x m o nt h

Me a n e le ct ric it y p rice
ho ur x m o nt h

Me a n m e rcha nt  re ve nue
ho ur x m o nt h

X =



6

Negative prices
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Corporate Power Purchase Agreements
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The wind is dynamic

• Tim e  se rie s ca n ca p t ure  t he  co m ple x na t ure  o f 
t he  w ind  

• Me e t  incre a sing  de m a nd  fo r g ra nula rit y in 
busine ss de cisio ns a nd  re po rt ing

• Lim it e d  by le ve l o f de t a ils in
• Mo de lling
• Ava ila b le  m o de l input s W
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Include more granularity

• Include  a dd it io na l physics

• Include  t im e -de pe nde nce  o f a ir de nsit y, she a r, 
t urbule nce , st a b ilit y, …

• Acco unt s e xp lic it ly fo r co rre la t io ns be t w e e n 
va ria b le s
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Seasonality in measured power curve
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Seasonal Variation in AEP

• Po w e r pe rfo rm a nce  m e a sure d  
co nt inuo usly

• De nsit y co rre ct io n a pp lie d

• Po w e r curve s cre a t e d  in m o ving  t im e  
w indo w  

• AEP va ria t io n using  fixe d  w ind  spe e d  
d ist ribut io n
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Handling curtailments
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• Export capacity 
curtailment

• Hie ra rchy o f 
curt a ilm e nt s

• Dyna m ic ca b le  
ra t ing
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Comparing predictions with realised production
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Comparing predictions with realised production

Pre d ict e d
Re a lise d

Unde rst a nd  de t a ils 
o f m o de l o ve r- a nd  
unde re st im a t io n
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• Co m pa ring  m o de lle d  a nd  m e a sure d  
w a ke d  po w e r

• Mo de l o ve re st im a t e s po w e r in t he  
sp ring /sum m e r

• Mo de l unde re st im a t e s po w e r in t he  
fa ll/w int e r

• Unde rst a nd ing  t he  se a so na l pa t t e rn 
ca n he lp  im pro ve  t he  m o de l a nd  re duce  
t he  b ia s

Seasonal model bias 
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For illustration purposes only
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Tim e  (se rie s) w a it s fo r no  o ne

Fo lklo re
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Production uncertainty (illustrative)
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Production uncertainty issues

Assessing model uncertainty
• Dist ribut io n o f m o de l e rro rs
• Binne d  o n po w e r?
• Asse sse d  fo r e a ch m o de l co m po ne nt ?

Finding the uncertainty at each time step (each turbine?)
• Acco unt ing  fo r unce rt a int y o f inflo w  pa ra m e t e rs
• Acco unt ing  fo r m o de l unce rt a int ie s

Aggregating the uncertainty across time series
• Acco unt ing  fo r t im e  se rie s a ut o -co rre la t io n

uw a ke

uw ind sp e e d

uPC

uLT corr

ua va il

ue xt ra p

ue le c t rica l



19

Other production time series issues to solve

Dynamic losses
• Sit e -spe cific  po w e r curve  co rre c t io ns
• Ava ila b ilit ie s
• Ele ct rica l lo sse s

Mesoscale
• Ca pt uring  full w ind  spe e d  va ria b ilit y 
• Co rre ct ing  pha se  e rro rs

Long -term time series
• Re pre se nt a t ivit y
• Co nsist e ncy
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All w e  ha ve  t o  do  is 
de cide  w ha t  t o  do  
w it h t he  t im e  (se rie s) 
t ha t  is g ive n us

Ga nda lf t he  Gre y
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Seamless time series
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Hindcast Forecast

Uncertainty

Today

Same production model produces hindcast, forecast and long -term AEP
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