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A wide-area protection system based on synchronized MAS self-organizing online for power grid

YU Wenhui, WANG Shaorong, LIU Fei, ZHENG Qiangian, CHENG Shijie
(State Key Laboratory of Advanced Electromagnetic Engineering and Technology (Huazhong University of
Science & Technology), Wuhan 430074, China)

Abstract: The definition, the role, the constructing modes, and the key technologies of wide-area protection system for
power grid are introduced. A new scheme of wide-area protection system is proposed. The proposed wide-area protection
system is based on synchronized Multi-Agent System (MAS) self-organizing online. In order to improve the real-time
performance, all of the agents in the proposed system are synchronized by s set of precise synchronization pulses.
According to requirements and setting rules, specific function subsystems based on MAS can be constructed by
self-organizing mode online. Therefore, it is flexible to construct subsystems for various purposes. The proposed system is
of the capacity to achieve the functions of wide-area backup protection and to coordinate the main protections and the
control equipments for enhancing stability of power system. The proposed scheme is introduced in detail, and the
cooperation problem with traditional protection devices and control equipments for improving power system stability and
security is discussed.
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Fig. 1 Logic diagram of wide-area protection subsystem
achieving one function
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Fig. 2 Logic diagram of proposed wide-area protection system
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Fig. 3 Logical relationship between proposed wide-area
protection output and conventional device output
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Fig. 5 Diagram of IED hardware in substation
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