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A synchronization method of differential protection based on sudden change of voltage

ZHU Zheng!, HUANG Bingfei?, ZOU Xiaofeng!, JIANG Lin?, WEI Yanyang?
(1. State Grid Shanghai Electric Power Company, Shanghai 200437, Ching;
2. Shanghai Shineenergy Information Technology Development Co., Ltd., Shanghai 200025, China)

Abstract: With the introduction of wireless channel-based distribution differential protection into the distribution network,
one of the key techniques to be developed is the synchronization of fault data at both ends. The method of synchronization
based on the voltage surge at the time of protection activation can achieve data synchronization without adding additional
equipment. However, there is a lack of the necessary theoretical analysis and verification of the synchronization accuracy
and applicability of this method. In the paper, the synchronization principle of differential protection based on voltage
mutation under multiphase fault conditions is studied using the superposition principle. The effects of different fault
initiation threshold, sampling frequency, fault initial angle, harmonics and sampling moment of each side device on the
synchronization error are further analyzed. A simulation test is carried out through ATP modeling, and the results show
that taking 5% of the voltage rating as the starting threshold and using 240 sampling points per wave can ensure that the
starting synchronization error of each side device is less than 30< thus satisfying the synchronization requirement of
distribution network differential protection.
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Fig. 1 Equivalent circuit diagram under fault component
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Fig. 3 Different starting angles with different starting
coefficients and line segment lengths
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Fig. 4 Discrete voltage sudden change waveforms
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Fig. 6 Spectrum analysis diagram of fault voltages
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