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Fig.1 Short time-scale simulation flowchart of

cascading failure
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Fig.2 Model of information transmission link
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Fig.3 Cascading failure evolution model
of AC/DC CPPS
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Table 1 Evolution process of accident chain
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Cascading failure evolution model and risk assessment of AC / DC CPPS
ZHANG Jingjing, CHEN Bojin, WU Jiayu, QI Xianjun, YANG Xi
(Anhui Provincial Laboratory of Renewable Energy Utilization and Energy Saving,
Hefei University of Technology,Hefei 230009, China)

Abstract: In order to simulate the cascading failure of AC / DC CPPS(Cyber-Physical Power System) more
accurately, the cascading failure evolution model of AC /DC CPPS considering multiple time-scales and
time characteristic of control measures is proposed. Firstly,the models under three time-scale processes are
established. DC blocking caused by DC commutation failure, transient stability judgment and control, severe
overload of AC line and information transmission are considered in the short time-scale process, general
overload and its control, heavy-duty line tripping are considered in the long time-scale process, and load
fluctuation is considered in the extreme long time-scale process. Secondly, the initial fault set considering
the information node failure and other factors is selected. If AC line fault is breaking,it is necessary to
judge whether DC line is blocked due to commutation failure. If DC line is blocking, it is necessary to
judge whether AC line is severe overloaded. If the information is failure,it is necessary to judge whether
the line state information is uploaded. If AC line is generally overloaded,the AC / DC control coordination
schemes are formulated considering the time characteristic of control measures. Finally,the risk assessment
of accident chain is performed. The case analysis is carried out under three cases of line breaking / overload
information upload failure and information node failure,and the influence of different information failure rea-
sons on the accident chain is analyzed,so that the effectiveness of the cascading failure model of AC / DC
CPPS based on multiple time-scales is verified.

Key words: AC / DC CPPS;cascading failure ;multiple time-scales;information upload failure;risk assessment
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Table A2 With L,; being initial failure information transmission delay caused by information upload failure
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Table A4 With L,; being initial failure overload interruption information uploading failure caused by

information transmission delay
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Table A5 With L,; being initial failure general overload information uploading failure caused by
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Table A6 With L,; being initial failure information upload failure caused by V,; failure
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Table A7 With Ly, being initial failure information transmission delay caused by information upload failure
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Table A8 With L,, being initial failure invalid uploading of DC line blocking information
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