Open Journal of Circuits and Systems %5 R4, 2019, 8(2), 23-33 Hans X
Published Online June 2019 in Hans. http://www.hanspub.org/journal/ojcs
https://doi.org/10.12677/0jcs.2019.82004

Study on Leakage Current Detection and
Fast Protection Method

Yahua Ge, Yu Fang, Weixuan Zhang, Rong Ye, Zhengqun Wang

College of Information Engineering, Yangzhou University, Yangzhou Jiangsu
Email: 1173743387@qq.com, yfang@yzu.edu.cn

Received: May 15th, 2019; accepted: May 29th, 2019; published: Jun. 4th, 2019

Abstract

In this paper, a leakage current detection and protection method based on oscillating circuit and
differential circuit is proposed for the safety requirements of non-isolated power electronic devic-
es connected to power grid. The leakage current protection circuit consists of transformer,
self-excited oscillator, second-order active low-pass filter circuit, differential detection circuit and
existing control chips in the system. The leakage current signal detected by the leakage current
detection circuit is sampled through the digital control chip in the device, and the leakage current
value sampled is compared with the specified value in the safety standard, thus forming a hierar-
chical protection. For the excessive leakage current, the differential circuit and software in the
leakage current detection circuit studied can achieve rapid protection. Finally, the validity of this
leakage current detection and protection method is verified by experiments in three-phase bidi-
rectional PWM rectifier applied to the front end of motor driver.
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Figure 1. General schematic diagram of leakage current detection and protection circuit
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Figure 2. Self-excited oscillation circuit
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Figure 3. Second-order active low-pass filter circuit
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Figure 4. Differential detection protection circuit
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Figure 5. Flow chart of leakage current detection and protection program
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Figure 7. Self-excited oscillation waveform with small leakage current
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Figure 10. Leakage current detection protection waveform
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