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Fig.1 Topology of permanent magnetic synchronous generator
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Fig.2 Pre-charging and power distribution circuit of
permanent magnetic synchronous generator
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Fig.3 Voltage and current of permanent magnetic
synchronous generator during black-start
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Fig.4 Current waveform after converter is connected
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Fig.5 Voltage and current waveforms
when wind turbine is tripped
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Fig.6 Simulative waveform of black-start
with wind turbine
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Fig.7 Schematic diagram of DC-
voltage soft-startup
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Fig.8 Schematic diagram of starting
process of soft-startup
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Fig.9 Simulative waveforms of wind
turbine during soft-startup
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Analysis and simulation of wind farm dynamic behavior in
high-voltage trip-off accident of Zhangbei
ZHOU Hongting',XTE. Huan?, WU Tao’,SONG Wei',FAN Weijie’, LI Changyu®,XTA Xue®
(1. College of Electrical and Electronic Engineering, North China Electric Power University ,Baoding 071003, China;
2. Electric Power Research Institute,State Grid Jibei Electric Power Company Limited, Beijing 100045, China;
3. Beijing Electric Power Transmission and Transformation Company, Beijing 102401, China)

Abstract: Based on the var-voltage sensitivity analysis with the consideration of dynamic var control,the
dynamic behavior of wind farms in “5.14” high-voltage cascading trip-off accident of Zhangbei and its in-
fluencing factors are analyzed in detail for different control modes of in-farm var sources,such as the
constant var control of sending line, DFIG (Doubly-Fed Induction Generator) and SVG(Static Var Generator).
It is concluded that,the constant inductive var control of DFIG and SVG may also increase the var-voltage
sensitivity of wind farm bus,depending on the initial inductive var,capacitive var and short-circuit capacity
ratio of wind farms. According to “5.14” accident,the influence of capacitor disturbance on farm-side 35 kV
bus voltage of a simple system is simulated and analyzed by PSS/E for different control modes and initial
states of wind farms and the simulative results verify the rationality of the obtained conclusion.

Key words: wind farms; dynamic behavior; high-voltage trip-off; constant var control; var-voltage
sensitivity; stability; sensitivity analysis
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Cause of generator startup failure during black-start of national wind/
photovoltaic/energy-storage pilot station and its countermeasure
HU Yinghong'?,YU Zhisen'?,DENG Chun'?, WANG Jingsong'?,L.I Yu'?
(1. North China Electric Power Research Institute Co.,Ltd.,Beijing 100045, China;

2. Electric Power Research Institute of State Grid Jibei Electric Power Company,Beijing 100045, China)
Abstract: The grid-connection process of wind turbine during the black-start of a wind/photovoltaic/energy-
storage station is analyzed. The cause of energy-storage converter trip due to the wind turbine startup is
emphatically analyzed and the black-start process with wind turbine is simulated,which verifies that,the wind
turbine startup overcurrent due to the lack of proper soft-startup process results in the black-start failure. The
control strategy for the soft-startup of DC voltage is proposed for the black-start with wind turbine,which is
verified by simulation,showing that the startup overcurrent of wind turbine converter is effectively avoided.
Key words: black-start; permanent magnet direct-drive generator; wind/photovoltaic/energy-storage power

station; energy-storage converter; wind power; grid-connection; soft-startup



