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A new phase difference method for DC residual current detection based on the characteristic of the
duration of the exciting current negative half wave in a period

WANG Shouxiang® 2, LI Haozhe® 2, LIU Qi*2, SU Wei®, WANG Chenging?
(1. Key Laboratory of Smart Grid of Ministry of Education, Tianjin University, Tianjin 300072, China;
2. Tianjin Key Laboratory of Power System Simulation and Control, Tianjin 300072, China;
3. State Grid Jiangsu Electric Power Co., Ltd. Research Institute, Nanjing 211103, China)

Abstract: The traditional phase difference method finds it difficult to extract detection features and the hardware circuit
structure is complex in the DC residual current protection method. Thus a new phase difference method for DC residual
current detection based on the characteristic of the duration of the exciting current negative half wave in a period is
proposed. In this method, the difference between the duration of negative half wave of excitation current before and after
the appearance of residual current is detected to detect DC residual current. First, the excitation current is rectified by half
wave, and the duration of negative half wave is converted into the duration of zero amplitude excitation current. Then, the
difference between the duration before and after the appearance of residual current is detected to achieve the purpose of
measurement. Based on this method, the hardware circuit of a DC residual current transformer is designed, and the
effectiveness of this method is verified by experiment.
This work is supported by the National Key Research and Development Program of China (No. 2018YFB0904700).
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Fig. 1 Operating principle of voltage type magnetic modulation
residual current transformer
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Fig. 3 Principle frame of the DC transformer based on the
new phase difference method
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Fig. 4 Excitation circuit — Multisim simulation circuit diagram
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Fig. 5 Excitation circuit — Multisim simulation result diagram
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Fig. 7 Half wave precision rectification circuit — Multisim
simulation circuit diagram
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simulation result diagram
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Fig. 11 Experimental test environment diagram
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