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System damping analysis after wind power integration using singular perturbation system reduction
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(1. Thermal Power Research Institute, Co., Ltd. Xi’an 710043, China; 2. State Key Laboratory of Electrical Insulation and Power
Equipment, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: In order to analyze the effect of wind power integration on low frequency oscillation of synchronous machine main system,
the small-signal analysis models of FSIG and DFIG are built firstly, then the damping change mechanism after the above two
generators integration is revealed by using the singularly perturbed system reduction. The influence of FSIG and DFIG integration
with different parameters on system oscillation modes and damping is analyzed combined with the singularly perturbed system
reduction and eigenvalue analysis. The IEEE testing system simulation shows that the proposed scheme can analyze the system
low-frequency oscillation after wind power integration intuitively and effectively.
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15.0
14.5
14.0
K, K=200 KpK=50
E 13.5 o0 %o
’ 13.0 / \
LA Kp,K=10
12.5
12. ; ;
.07 -0076 0074  -0.072
S
() BEAS VRS AE A
15
Kp,K=50  Kp,K=200
10
5 ° *
L=
i \ \
s Ky, K=10 T ML
0 . .
-0.045  -0.040 _ -0.035  -0.030
S
(b) WA LA
0.280 .

0275}
ity
=
0.270
0.265 : :
0 10 50 200 1000
Kp.Kq
(c) ARG e
2.126 1.395
o 2125 1385 9)
@ o
& 5
5 2.124 Hido 1375 =
% \ =
= 2123 11.365
2.122 1.355
0 10 50 200 1000
K,.Ky
(d) JRz i

& 3 REHZH SHA R HIRTS

Fig. 3 Oscillation modes with different control parameters
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