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Fig.1 Standard lightning waveform
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Fig.5 Relation diagram between high frequency
cut-off frequency and dimension of coil
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Table 1 Technical parameters of Rogowski coil
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Table 2 Design results of Rogowski coil
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Precision impulse current measuring device based on multi-layer PCB Rogowski coil
LI Wenting' , LONG Zhaozhi', FAN Jiawei', PAN Xiyu®, LIU Shaobo', ZHOU Feng'
(1. China Electric Power Research Institute, Wuhan 430074, China;2. School of Electrical and Electronic

Engineering , Huazhong University of Science and Technology , Wuhan 430074, China)

Abstract:In order to accurately evaluate the performance of lightning protection equipment, the measurement level and

response characteristics of transient current measurement sensor are very important. A design scheme of multi-layer PCB

Rogowski coil with good high frequency performance, strong anti-interference ability and suitable sensitivity is proposed in this

paper. The frequency range of lightning current waveform and the transmission characteristics of Rogowski coil are analyzed.

According to the relationship curve between the size of Rogowski coil, turns number, and the frequency characteristics of coil ,

the structure size of coil is determined. A new shielding and signal output mode is designed to enhance the anti-interference

ability. The sensitivity of output voltage is increased by increasing coil thickness and connecting two coils in series. According to

the standard requirements, the dynamic characteristics of the measuring device, the measurement error of standard lightning

current and the linearity test are carried out. The step response test of the measuring device shows that the response time is less

than 90 ns and the relative overshoot is less than 10%. Compared with the standard Pearson coil, the peak error is less than 0.

2%, the time parameter measurement error is less than 0.3%. The linearity of the measuring device is about 0.3% with current

range from 5 kA to 40 kA. The test results show that the impulse current measuring system can measure high frequency current

signal.

Keywords :impulse current; Rogowski coil ;linearity ; step response ; high frequency characteristic
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