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Analysis on voltage stability in large-scale wind farms integration area considering
impact of dynamic reactive power control

ZHOU Hongting, SONG Wei
(School of Electrical and Electronic Engineering, North China Electric Power University, Baoding 071003, China)

Abstract: In order to analyze voltage stability in large-scale wind farms integration area, this paper proposes that dynamic reactive
power control should be considered. Presently, dynamic reactive power compensation device in wind farms widely adopts constant
reactive power control. According to it, this paper firstly proposes this control mode of dynamic reactive power compensation
device can bring voltage stability problem based on voltage-reactive power sensitivity method; then it uses small signal stability
analysis method, consulting that there is a strong interaction between dynamic reactive power compensation devices in wind farms
which adopts high-voltage side constant voltage control. As a result, it will lead to unstable high frequency oscillation; finally, taking
a wind farm integration area in North China, it obtains the voltage change of all dynamic reactive power compensation device in
wind farm after small disturbance when constant control mode, high-voltage side constant voltage control, and low-voltage side
constant voltage control are adopted respectively. The result shows that considering dynamic reactive power control is important
for voltage stability analysis in large-scale wind farms integration area.
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Fig. 1 Diagram of wind farm reactive power and voltage control
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Fig. 2 Typical equivalent system diagram of wind

power integration
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Table 1 Electrical distance parameters of wind farms

KL KHLE HLE Y
iy MW AR A LA
1 71 0.0017+j0.0157 0.0184+j0.1253
2 40 0.0014+j0.0136 0.0181+j0.1095
3 67 0.0015+j0.0142 0.0182+j0.1105
4 91 0.0012+j0.0123 0.0179+j0.1085
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Table 2 System eigenvalue when SVC in two wind farms

both control system side bus voltage
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Table 3 System eigenvalue when SVC in two wind farms

both take constant reactive power control
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Table 4 Participation factor in modal analysis when SVC

takes different control modes

. 6 OO 7 EP St
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2’1,2 Z‘I.Z A’J.A
1 3.37E-10 3.45E-05 1.54E-13
2 3.37E-10 3.45E-05 1.54E-13
3 0.1044 0.2585 0.0095
4 0.2074 0.4227 0.0156
5 0.1792 0.2834 0.0104
6 0.1083 0.0095 0.2584
7 0.2150 0.0155 0.4230
8 0.1858 0.0104 0.2832
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