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Review on Research of Residual Current Detection Technology in Low Voltage DC Systems
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Abstract: With the development of “photovoltaics, energy storage, direct current and flexibility” technology, safety
risks brought by low voltage DC system residual current gradually become prominent, and residual current detection
technology has been paid more attention. In this paper, at first the progress of residual current fault simulation in low
voltage DC system is summarized, and the typical shock accidents of low voltage DC system and the net circulating cur-
rent of multi-terminal power supply system are simulated and analyzed, and the guiding principle of the residual cur-
rent detection and protection device is given. Then the advantages and disadvantages of several kinds of residual cur-
rent detection methods are compared,and the detection methods and algorithms suitable for low voltage DC system re-
sidual current are studied. Furthermore,based on the relevant standards, the residual current testing platform is built,
and the performance of the residual current testing prototype of a domestic manufacturer is tested. Finally,the research
progress and development prospect of low voltage DC system residual current detection technology are summarized.
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Fig. 1 Simulation model of human DC impedance
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Fig. 2 Simulation model of direct electric shock accident
in DC bipolar TN-S system
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Fig. 3  Simulation results of direct electric shock in DC

bipolar TN-S system
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Fig. 4 Simulation model of low-voltage DC mesh

multi-terminal power supply system
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Fig. 5 Simulation results of the influence of line

temperature on circulating net currents
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Fig. 6 Simulation results of the influence of source voltage

on circulating net currents
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Table 1 Standard value of maximum disconnecting time
of DC residual current action protector without delay
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Fig.7 Comparison diagram of disconnecting time curve
and current effect curve of human body shock protection
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Fig. 8 Schematic diagram of voltage type magnetic

modulated residual current sensor
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Fig. 9 Simulation model of voltage-type magnetic

modulated residual current detection
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Fig. 10 Simulation results when the residual current is

300 mA smooth DC residual current
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Fig. 11 Simulation results of sinusoidal residual
current with residual current amplitude of 150 mA and
frequency of 1 kHz
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Fig. 12 Residual current detection algorithm
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Fig. 13 Low voltage DC residual current

experimental platform
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Fig. 14 Residual current detection prototype
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Fig. 15 Detection error of residual current

detection prototype
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Fig. 16 Test results of typical residual current

detection prototype
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Table 2 Test results of motion characteristics of residual current detection prototype
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