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Fig.1 Conductor space magnetic induction intensity
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Fig.2 Schematic diagram of wideband

current wireless measuring device
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Fig.3 Current measurement experiment

wiring diagram
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ERAEE /A MR /A REEE /A MXHRE /%

*2 TMRERFTINEE

Table 2 Power frequency accuracy of TMR sensors

SWAEE /A MR /A R/ A ARXIRZE /%

1 0.996 1.003 0.70
2 1.990 1.984 -0.30
3 2.980 2.958 -0.74

*®3 TMREEREFBFEAHHE
Table 3 Wideband accuracy of TMR sensors

TG HERCR /. ISR LI MR /
EMH /A kHz /A AL/ A %
1 1x107* 1.010 1.016 0.59
1 5%1072 1.001 1.005 0.40
1 1x10°! 1.001 1.003 0.20
1 1 0.997 1.000 0.30
1 10 0.993 0.991 -0.20
1 100 0.964 0.960 -0.41
1 1000 0.822 0.801 -2.55

-6 -5.994 -5.996 0.03
-4 -3.997 -4.007 0.25
=2 -2.000 -2.014 0.70
0 0 0 0

2 2.001 1.992 -0.45
4 3.997 3.995 -0.05
6 5.995 5.984 -0.18
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Table 4 Transient accuracy of switching

impulse current

VAL /  DNERIEME(E /  SRUEHT  AHIIRZE /
A A BEEL /A %
1 1.000 0.982 -1.80
2 1.995 2.025 1.50
3 2914 2.910 -0.14
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Fig.4 Waveforms of DC accuracy test
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Wideband current wireless measuring device based on

tunneling magnetoresistance effect
BI Lanxi,ZENG Xiangjun,YU Kun,LIU Feng, WU Xiangjun

(School of Electrical and Information Engineering,Changsha University of Science and Technology,Changsha 410114, China)
Abstract: Wideband electrical quantity data contains a large amount of fault transient information. Due to
the limited bandwidth of the traditional transformers,it is difficult to measure the wideband transient signal
accurately and comprehensively. Aiming at this problem, a noninvasive current measurement method with
precise time scale is proposed and a principle prototype is designed. The magnetic field induced by the
line current is measured by the tunneling magnetoresistance(TMR) chip. The transformation ratio is calculated
according to the relative installation position between the measured conductor and the TMR sensor and the
wave is recorded and read by the microcontroller unit (MCU). The sensor module circuit with wideband,
low noise and variable gain, and the transient recording wireless measurement transmission module circuit
are designed to accurately perceive wideband signals. Then, according to the actual installation position of
the sensor, the transfer relationship formula is deduced to realize the accurate calculation of the primary
current. The testing platform is built to test the DC,AC and transient signal transmission capability of the
measuring device, and the grounding fault current measurement comparison experiment is carried out by
10 kV distribution network. The main factors affecting the measurement accuracy of the TMR sensor are
analyzed. The results show that the measurement error of DC and 50 Hz signals of TMR sensor is less
than 1% and the measurement error of high frequency signal of TMR sensor is less than 3%.

Key words:tunneling magnetoresistance ; sensors ; wideband ; transients ; noninvasive measurement
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Table A1 Recommended installation distance of measuring device and transformation ratio
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