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Fig.1 Variation curve of power supply load

during severe natural disasters
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Fig.2 Simplified block diagram of grid-connected and

off-grid switching control strategy
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Huazhong University of Science and Technology, Wuhan 430074, China;
4. Guangdong Power Grid Corporation,Guangzhou 510620, China)

Abstract: The research on security power grid is an important measure to implement the plan of the National
Energy Administration on strong regional power grid planning and construction. The application of energy
storage technology can improve the ability of security power grid to operate independently according to the
regional power grid in case of severe faults. In order to solve this problem, the configuration scheme and
control strategy of electrochemical energy storage in security power substation are proposed. Firstly,the access
modes of electrochemical energy storage in security power substation are discussed,and the capacity configu-
ration scheme of electrochemical energy storage is formulated according to the development level of power
supply load during the disasters. Then, the current compensation method, the phase compensation method
and the phase pre-synchronization method are proposed to realize the smooth switching of security power
substation during the operation periods of grid-connected state to islanded state and islanded state to grid-
connected state,thus improving the anti-disaster control strategy of energy storage system. Finally,the effective-
ness of the proposed method is verified by taking the security power substation of a coastal power grid in
Guangdong province as an example.

Key words:strong regional power grid;security power grid;security power substation;electrochemical energy

storage ; control strategy ; capacity configuration
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Fig.A1 Access modes of electrochemical energy storage system in security power substation
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Fig.A2 Simplified power grid structure diagram for simulation analysis
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Table A2 Key parameters of control system
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