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A new fast comprehensive protection scheme of an active distribution network considering the
abnormal operating conditions of 5G communication

CHEN Hongshan?, XU Shu?, LI Zhenghong?, JIN Zhen?, WAN Xinshu!, HOU Wei?, WU Jiangxiong?, XIONG Muwen?
(1. China Southern Power Grid Co., Ltd., Guangzhou 510080, China; 2. NR Electric Co., Ltd., Nanjing 211102, China)

Abstract: With a high proportion of distributed generation integration, it is difficult to adapt conventional three-stage
current protection to the increasingly complex fault forms of a distribution network. Given the continuous rise of 5G
communication, current phasor differential protection with high performance has a broad application prospect in a
distribution network, and is no longer subject to the additional high costs such as laying of optical fiber. However, once
the 5G communication signals lose synchronization or even get interrupted in extreme cases, the current phasor
differential protection will not work normally. Thus a new fast comprehensive protection scheme for active distribution
network dealing with abnormal scenarios of 5G communication is proposed. This contains a current amplitude
differential protection criterion adapting to the scenario where 5G communication is out of synchronization but not
interrupted, and a fast sequential protection criterion adapting to the scenario where 5G communication is completely
interrupted. The criteria can be adaptively switched by real-time monitoring of the channel environment. A 10 kV active
distribution network model is established in PSCAD/EMTDC. The simulation results show that the proposed protection
criteria can operate reliably in different fault scenarios.

This work is supported by the Science and Technology Project of China Southern Power Grid Co., Ltd. (No.
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Key words: active distribution network; amplitude differential protection; fast sequential protection; 5G communication;
open-loop and closed-loop operation
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Fig. 1 Active distribution network schematic
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Fig. 2 Out-of-area fault schematic in open-loop

distribution network
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Fig. 3 In-area fault schematic in open-loop distribution network
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Fig. 4 Impedance schematic diagram of the actual
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Fig. 5 In-area fault schematic in closed-loop distribution network
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Fig. 12 Mid-point single phase in the zone is subjected to a
differential brake current curve by a 300 Q resistance fault
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Table 3 Protection scheme action of the different DGs

at different permeability
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Fig. 13 In-area fault tolerance value of transition
resistance of different DGs
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Table 4 Protection scheme action in the event of a failure of the

closed-loop grid's 100 Q transition resistor
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Table 5 Start and action of sequential protection at M

in case of two-phase gold attribute failure
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