
Geophysical Research Abstracts,
Vol. 10, EGU2008-A-06926, 2008
SRef-ID: 1607-7962/gra/EGU2008-A-06926
EGU General Assembly 2008
© Author(s) 2008

A dynamical approach to characterize the wind power
conversion process
J. Gottschall and J. Peinke
ForWind - Center for Wind Energy Research, Institute of Physics, Carl-von-Ossietzky
University of Oldenburg, 26111 Oldenburg, Germany

Based on a stochastic model for the power conversion process, we propose a so-called
dynamical method for the estimation of wind power performance curves. We moti-
vate this dynamical approach particularly with regard to an appropriate description
of the short-time dynamics of the process. We discuss the consideration of fluctua-
tions in wind speed and corresponding power output, and delimit our approach from
other methods like the international standard due to IEC 61400-12-1. The main idea
of the dynamical method is to separate the dynamics of a wind turbine, given by high-
frequency power output and corresponding wind speed data, into a deterministic and
a stochastic part. This splitting allows to distinguish the actual behaviour of the wind
turbine, i.e. relaxation and control effects, from external influences such as the turbu-
lence of the wind. In particular, to recontruct the power conversion dynamics of the
wind turbine, we apply a dynamical systems approach, assuming that the variable P(t),
the time series of the power output, follows a diffusion process and can be described
by a Langevin equation. After reconstructing the entire response dynamics given by
the deterministic part of this process, we obtain the power curve by a fixed-point anal-
ysis. On this level, we compare our method with other approaches and show that the
stationary states of the power conversion process is defined by a fixed point of a dy-
namical system more adequately than by a maximum or mean value as in the IEC
standard.


