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Research and application of multi-level wide-area protection system

LIU Yuquan"? HUA Huangsheng', LI Li’, WANG Li', LIU Jinsheng'
(1. Guangzhou Power Supply Bureau Co., Ltd., Guangzhou 510620, China; 2. School of Electric Power,
South China University of Technology, Guangzhou 510641, China; 3. Nanjing NARI-Relays
Electric Co., Ltd., Nanjing 211102, China)

Abstract: The multi-level wide-area protection system scheme including substation level, regional-area level and
wide-area level is proposed. Aiming to the different concerns, the protection & control schemes for the power grid in
different levels are discussed. The data exchanged between the IEDs in the wide-area protection system is analyzed based
on the system structure, and the collaborative mode between wide-area protection system and dispatch & monitoring
system is also researched to optimize the protection & control schemes dynamically. The corresponding communication
protocols are proposed for data exchange. In this system structure, the communication network for wide-area protection
system is divided into several regional-area protection & control communication networks and wide-area protection &
control communication network, which are distributed in two levels. The regional-area protection & control system is
applied in Guangzhou power grid as one part of wide-area protection system, the feasibility and rationality of the
technologies proposed are verified, which provides reference for the further research and application of the wide-area
protection system.
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Fig. 1 Event and solution time scale
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Fig. 2 Protection and control function in different levels
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Fig.3 Realizing mode for protection control function
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Fig. 4 Structure of wide-area protection system
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Fig. 5 Isolated control mode
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Fig. 6 Collaborative control mode
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Fig. 7 Network structure for wide-area protection system
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