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Table 1 Stability situation of the system with
the 8th order detailed model
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Table 2 Stability situation of the system with
the 6th order simplified model
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Small Signal Based Reduced Electromagnetic Model Analysis of Double Fed Induction Generator

ZHANG Baoqun, ZHANG Boming, WU Wenchuan
(State Key Lab of Power Systems, Department of Electrical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: A reduced order model of double fed induction generator (DFIG) for small signal stability analysis is investigated.
Firstly, an 8th order detailed model to describe the DFIG electromagnetic process is established. Based on the 8th order model,
a simplified 2nd order model with the phase-locked loop (PLL) dynamic state is presented according to the attenuation speed of
the relationship between various physical quantities of the DFIG, and the factors of affecting the simplified 2nd order model
stability are analyzed. Finally, using the Lyapunov eigenvalue theory, the stability boundaries of the detailed model, and the
2nd order model and the 6th order model put forward by the conventional method are compared through numerical examples.
The results show that, the simplified 2nd order model is more consistent with the description of the detailed 8th order model
than the 6th model on the small signal stability of the system.

This work is supported by State Key Lab of Control and Simulation of Power Systems and Generation Equipments (No.
SKLD09IMO06) .

Key words: wind power; double fed induction generator; stator flux transient state; phase-locked loop; simplified model; small

signal stability
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Table C1 Outputs and parameters of double fed induction generator
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1.500000 MW
0.600000 Mvar

0.005595 Q
0.006298 Q
0.004872 H
0.005098 H
0.004603 H
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Table C2 Controller parameters of double fed induction generator

LBy V¢ FA
K, 0.155 Q
K, 0.155 Q
K 15 Q/s
K 15 Q/s
K3 1 rad/s/A
K3 330 rad/s/s/V
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Fig.D1 System eigenvalues changes as K,; and K;; change
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Fig.D2 System eigenvalues changes as K;;~ Kjp+ K, and K,
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