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Quasi-Steady-State Analysis on the Effect of the STATCOM
on FRT Performance of Fixed Speed Wind Turbines
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Abstract - This paper analyzes the effect of the STATCOM on the improvement of the Fault Ride Through (FRT)
capability of the fixed speed wind turbines(FSWTs). The steady-state models of the wind farm components, such as
induction generator, capacitor bank, and the STATCOM, are developed based on the simplified equivalent circuit.
Especially, the STATCOM is modeled as a controllable current source and a method that analytically determines the
magnitude of the injection current is developed. For the quasi-steady-state(QSS) analysis, the steady-state model of the
generator and STATCOM are merged with the dynamic model of drive train. The QSS simulation with the STATCOM

shows that the STATCOM can enhance the FRT performance by improving the w, —
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Te. characteristics of the FSWTs.

STATCOM, Fault Ride Through, Wind Turbine, Quasi-Steady-State Analysis
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Table 2 Definition of variables and used values
W A 9 #* (pu.)
R SCIG stator resistance 0.01
Xy SCIG stator leakage reactance 0.10
R, SCIG rotor resistance 0.007
Xn SCIG rotor leakage reactance 0.08
Xm SCIG magnetizing reactance 3.0
X Shunt capacitor reactance 5.0
Ry Grid resistance 0.02
Xg Grid reactance 0.10
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Initial condition : wr = wro t =10
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‘ END ‘
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Fig. 7 Flow chart of QSS simulation
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