Model Documentation of the
’"Wind energy conversion system’

1 Nomenclature

1.1 Nomenclature for Model Equations

state vector

control input vector
noise vector

regulated output vector
measurement vector

2 Model Equations
State Vector and Input Vector:
r € R'0u € R3w € R0z cR'oy e R?

System Equations:

z(t) = Ax(t) + Biw(t) + Bu(t) (1a)
2(t) = Cyz(t) + Dy1w(t) + D12u(t) (1b)
y(t) = Cz(t) + D21w(t) (1c)

Outputs: z






2.1 Exemplary parameter values

Symbol  Value
—5.0 0 0 0 0 0 0 0 0
0 0 1.0 0 0 0 0 0 0
—5.5005 —1479.1 —3.2812 —0.017889 0 0 169.68  36.137  36.137
0 1416.4  3.125 0 0 0 —169.68 —36.137 —36.137
A 0 0 0 0.095493  —10.0 0 0 0 0
0 0 0 0 0 ~10.0 0 0 0
0 0 0 7.8416 0 0.11552  —1257.1 1015.1  1011.1
0 0 0 4.6042 0 2.096 —693.13 559.33  631.31
0 0 0 5.7968 0 —1.8671 —976.81 788.51  708.25
0 0 0 —2.8663 0  —0.047856 413.58 —343.35 —341.63
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3 Derivation and Explanation

This model is part of the”* COMPleib”’ - library and wasautomatically imported
into ACKREP.

The original description was:

WEC1 Wind energy conversion system ”Dynamic modelling and robust control
of a wind energy conversion system” Maarten Steinbuch, 1989, PHD-Thesis
University of Delft Appendix A.5 Linear models operation point v=12 m/s v
wind speed

4 Simulation
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Figure 1: Simulation of the Wind energy conversion system.
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