
Copyright © Siemens AG 2008

Corporate Technology

Optimization of Power Efficiency
in Wind Farm Nysted



Seite 2 <29.01.2008> © Siemens AG, Corporate Technology<Greiner>, <CT IC 4>

Overview

jochen.cleve@siemens.com
dheide@fias.uni-frankfurt.de
martin.greiner@siemens.com

I. Modeling + optimization of wind farms
II. Turbulence ↔ energy cascade ↔ power grid
III. Complex networks:  robustness against cascading failures
IV. Outlook



Seite 3 <29.01.2008> © Siemens AG, Corporate Technology<Greiner>, <CT IC 4>

Wind-farm modeling I:  power curve
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Wind-farm modeling II:  single wake

( )
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
⎟
⎠
⎞

⎜
⎝
⎛

+
−−−=

2

2
111)(

kxD
DCuxv T

( ) [ ]uRxRvRxvxR 2222 )tan()0()(tan −++=+ + αππαπ

tC−1

2

22 )0(
u
vuCT

−
=



Seite 5 <29.01.2008> © Siemens AG, Corporate Technology<Greiner>, <CT IC 4>

Wind-farm modeling III:  multiple wakes
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Wind-farm modeling IV:  comparison with data
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Wind-farm optimization I
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Wind farm optimization II:  theoretical results
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Turbulence in wind farms:  dynamic wake flow

static wake =  average of narrow
meandering wake

lateral turbulence

k = 0.075 (onshore)
k = 0.04   (offshore)
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Energy cascade:  from turbulence to power grid
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Network model I:  cascading failure
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Network model II:  fluctuations
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Network robustness I:  efficiency
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Network robustness II:  investment costs
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Outlooks

multifractal normal turbulence modeling of wind fields
THURSDAY:  JOCHEN CLEVE
more wind-farm modeling + control
self-organizing power grid

THANK YOU!
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