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Impact of active recovery control on first-swing stability of a wind-fire bundling system
in doubly-fed wind farms and its improvement control strategy
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(1. College of Electrical and Power Engineering, Taiyuan University of Technology, Taiyuan 030024, China; 2. State Grid
Xinjiang Control Center for Power Dispatching, Urumqi 830002, China; 3. State Key Laboratory of Alternate Electrical
Power System with Renewable Energy Sources (North China Electric Power University), Beijing 102206, China)

Abstract: “Wind-fire bundling” is currently one of the important forms of centralized wind power transmission. Studying
the transient stability issues of wind-fire bundling systems is of great significance. This paper establishes a time-varying
impedance model that covers the dynamic characteristics of doubly-fed wind turbines to consider the impact of the
time-varying characteristics of voltage, current, and power after fault clearance on the first swing angle stability of such
bundling systems. By applying the extended equal area criterion, an equivalent single-machine infinite bus model of the
wind-fire bundling system is constructed. The analysis reveals six different effects of active power restoration on transient
power angle curves of wind turbines. This paper also examines the impact of active power restoration rates on the initial
swing amplitude in different scenarios, uncovering the influencing rules of first swing stability with varying active power
restoration rates for different system parameters. Based on the theoretical analysis, a control strategy for improving the
first swing stability of doubly-fed wind turbines through active power restoration is proposed. Finally, the correctness of
the theoretical analysis is verified through simulation.
This work is supported by the National Natural Science Foundation of China (No. 51977098).
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Fig. 13 Power curve of the whole process of wind turbine failure
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Fig. 14 Wind turbine active recovery control strategy
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Table 1 System parameter setting
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B I RGN, KRG EEEAER G, &
B E AR 2

NBIEF SC T XA LAE H () B i Th %43 & AP,
SFRPEHLTh A i A MR AR S, A
W TEZN 1000%/s, FRIERMLA Thik & it #4278
0.1s W5ER, K 15 4 TiZE 0 I XWLE Thoh
R R 2 . M 15 el LA, EfEIk R
AR, DFIG FA ThIhZ A0 e e A i A2 1 i 2%
ANBEAR S LIS AR ST DFIG 23 B 8 A Fa e 1k o

2000 12
1500 1o
B 2
s % 08
& 1000 St
0.6
500 04
29 30 3.1 32 29 30 3.1 32

t/s t/s
(a) XMLA L ih £k (b) R BT 1 2

15 RUALi B2k
Fig. 15 Wind turbine output curve
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Fig. 16 Monotonically decreasing diagram of AP, and
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Fig. 17 Monotonically increasing diagram of first swing

amplitude with increasing active recovery rate
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Fig. 18 AP, and power angle curve decreasing and then increasing
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with increasing active recovery rate
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Table 2 System parameter setting
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