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Fig.1 Chain reaction of renewable power generation

equipment caused by DC commutation failure
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Fig.2 Voltage,active power and reactive power curves
of a doubly-fed induction generator during
low-voltage ride-through process
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Fig.3 Key technology framework of cascading failure
fault chain search for power system with
high penetration of renewable energy
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Fig.4 Flowchart of searching cascading
failure fault chain
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Fig.5 Modeling technology of renewable field

station for cascading failure simulation
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Fig.6 Low-voltage ride-through curve of wind turbine
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Fig.7 Schematic diagram of fault chain for

cascading failure
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Discussion on inducement and fault chain search technology of cascading failure in

power system with high penetration of renewable energy
CUI Xiaodan'?,WU Jialong', LEI Ming',ZHANG Jinfeng', XU Jianhing'*,LI Wei'*,FANG Yongjie"’
(1. NARI Group Corporation(State Grid Electric Power Research Institute),Nanjing 211106, China;
2. State Key Laboratory of Smart Grid Protection and Control,Nanjing 211106, China)

Abstract: Compared with the traditional power system,the security and stability characteristics, inducements
and forms of system-level cascading failure of power system with high penetration of renewable energy are
quite different. Based on the main characteristic analysis of power system with high penetration of renewable
energy,four types of cascading failure’s main inducements of power system with high penetration of renewable
energy are extracted,and relevant cases are given. In order to obtain the risk cognition and possible chain
paths of cascading failure in the actual power system with high penetration of renewable energy,three key
technologies of cascading failure’s fault chain search are proposed,namely,the equivalent modeling method
of new energy station considering dynamic stability characteristics,the evaluation method of off-grid probability
of power electronic interface equipment under large disturbance and the cascading failure’s fault chain
search technology based on time domain simulation. At the same time,the relevant solutions are proposed
in order to provide some reference values for risk analysis and prevention of cascading failure in the power
system with high penetration of renewable energy.

Key words:power system with high penetration of renewable energy;cascading failure;probability assessment;

fault chain search;dynamic stability
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Fig.A1 Schematic diagram of a HVDC sending-end power grid
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Fig.A2 Voltage and active power curves of Hornsea wind farm
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Fig.A3 Schematic diagram of control strategy switching and protection action during low voltage ride through process of
doubly-fed induction generator
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