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A Clamp Type Sensor for AC/DC Low Current Measurement

atodEl’, FEU”
(Young-Tae Park’ and Kwang-Min Yu")

Abstract

This paper describes characteristics of the developed current sensor by means of two identically

wound magnetic cores forming a clamp like for measurement of a low DC, or AC current. This sensor
consists of peak value detectors, a sensor of an electrically compensated current transformer type, a
reference alternating voltage, precision measuring circuits to measure the output signals of sensor with

harmonics, and can be measured up to 2 A at DC, or AC current. The current sensor

shows a

measurement accuracy of less than 0.3 % in the frequency range 40 Hz - 10 kHz. The resolution and

sensitivity of the sensor were evaluated 0.1 mA and 10 mV/mA, respectively.
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An electrically compensated current transformer,
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Fig. 1. Structure of the sensor.
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Fig. 2. Connections of winding for the current
measurement (a) DC current, (b) AC
current.
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3. Principle of the DC current measurement.
(a) Direction of the DC current and the
modulation current (b) Magnetized
curtent by a without DC current and
opposing direction of a modulation
current (c) Magnetized current by a DC
current and the same direction of a
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modulation current.
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Fig. 5. Method of the sensor test.
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Fig. 6. System for the testing and sensor, circuit
test board.
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Table 1. Characteristic of the DC current mea-
surernent.
Input current Measured value (A)
(A) Polarity (+) ___|Polarity (-)
0.001 0.001 -0.0009
0.010 0.009 -0.010
0.050 0.049 -0.500
0.100 0.099 -0.100
0.200 0.199 -0.200
0.300 0.300 -0.300
0.400 0.400 -0.401
0.500 0.500 -0.501
0.600 0.600 -0.601
0.700 0.700 -0.701
0.800 0.800 -0.801
0.900 0.900 -0.901
1,000 1.000 -1.001
100 100 -1.101
.200 200 -1.201
300 .300 -1.300
1.400 1.400 -1.400
1.500 1.500 -1.500
1.600 1.600 -1.600
1.700 1.700 -1.699
1.800 1.800 -1.799
1.900 1.900 -1.898
2.000 2,000 -1.998

current meter(YEW2531: H&x 01 %)"E A&
gt Bfel A AFAFIIFLdLR AEEe
Fluke 5520A7} 10 kHzoA EAo] vmug gF
7= YEW2531%': AbgEte] Al ek & 2E A
Aol ARFAFEYH EAHL Jdehdgdel 23 aF
Zd%"‘ﬁ‘ 40, 50, 60, 100, 200, 400, 1000, 2000, 3000,
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Table 2. Characteristics of the AC current measurement.
Input Measured value (A)
current Frequencies (Hz)
(A) 40 | 50 | 60 | 100 | 200 | 400 | 1000 | 2000 | 3000 | 5000 | 10000
0,001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001
0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005
0.010 | 0.010 | 0.010 | 0.010 | 0.010 | 0.010 | 0.010 | 0.010 | 0.010 | 0.010 | 0.010 | 0.010
0.020 | 0.019 | 0.020 | 0.020 | 0.020 | 0.020 | 0.020 | 0.020 | 0,020 | 0.020 | 0.020 | 0.020
0030 | 0.030 | 0.030 | 0.030 | 0.030 | 0.030 | 0.030 | 0.030 | 0,030 | 0.030 | 0.030 | 0.030
0.050 |0.0499 | 0.050 | 0.050 | 0.050 | 0.0501 | 0.0501 | 0.050 | 0.050 | 0.050 | 0.050 | 0.050
0.080 |0.0799 | 0.080 | 0.080 | 0.0801 | 0.0801 | 0.0801 | 0.0801 | 0.0801 | 0.0801 | 0.0801 | 0.080
0.100 |0.0999 | 0.100 | 0.100 | 0.1001 | 0.1001 | 0.1001 | 0.1001 | 0.1001 | 0.1001 | 0.1001 | 0.100
0.120 [0.1199] 0.120 | 0.1201 | 0.1201 | 0.1202 | 0.1202 | 0.1202 | 0.1202 | 0.1202 | 0.1202 [ 0.1201
0.130 |0.1299 | 0.130 | 0.1301 | 0.1302 | 0.1302 [ 0.1302 | 0.1302 ] 0.1302 | 0.1302 | 0.1302 | 0.1301
0.150 | 0.1499 | 0.150 | 0.1501 | 0.1502 | 0.1503 | 0.1503 | 0.1502 | 0.1503 | 0.1502 | 0.1502 | 0.1501
0.170 ] 0.1699 | 0.170 | 0.1701 | 0.1703 | 0.1703 | 0.1703 | 0.1703 | 0.1703 | 0.1703 | 0.1703 | 0.1701
0.190 |0.1899 | 0.190 | 0.1901 | 0.1903 | 0.1903 | 0.1904 | 0.1903 | 0.1903 | 0.1903 | 0.1903 | 0.1900
0.300 | 0.299 | 0.300 | 0.300 | 0.300 | 0.300 | 0.300 | 0.300 | 0.300 | 0.300 | 0.300 | 0.300
0500 | 0.499 | 0500 | 0.500 | 0.500 | 0500 | 0.501 | 0501 | 0501 | 0.501 | 0.501 | 0.500
0.800 | 0.799 | 0.800 | 0.800 | 0.801 | 0.801 | 0.801 | 0.801 | 0.801 | 0.801 | 0.801 | 0.800
1.000 | 0.998 | 1000 | 1.000 | 1.001 | 1.002 | 1.002 | 1.002 | 1.002 | 1.002 | 1.002 | 1.001
1300 | 1.298 | 1.299 | 1.300 | 1.302 | 1.302 | 1.303 | 1.303 | 1.303 | L.302 | 1.302 | 1.301
1500 | 1.497 | 1500 | 1.500 | 1502 | 1.503 | 1.503 | 1.503 | 1.503 | 1.503 | 1.503 | 1.501
1700 | 1697 | 1.699 | 1.700 | 1.702 | 1.703 | 1.703 | 1.703 | 1.703 | 1.703 | 1.703 | 1.700
1.900 | 1.896 | 1.899 | 1.900 | 1.902 | 1.904 | 1.904 | 1.904 | 1.903 | 1.903 | 1.903 | 1.900
2000 | 1.996 | 1.999 | 2.000 | 2.002 | 2.005 | 2.005 | 2005 | 2.004 | 2.003 | 2.003 | 2.001
2 gol A Aol A Agl AgHE LFA
a5 F23 99 Fluke 5520A° FFF957F Hdl 10
I KHz 7b4 AR B2 7 ol4e S4BE o F
8 20 T Gient o)A % R}
3 ] ¢ 1w Ao 29 CTE :of8) AYAR Hd, A
2 o5 ) . . MopH, e 9 AAIRE BT R P
g = ' o ste] 249 FHEE F ppm 7HA <
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0.0 0.5 1.0 t5 20 A 9\19‘1.‘:} *Z‘] /Q—'?-i-"‘ 0001 Aon _1 2 A }
Input current (A)
zgsgon AFUT 339 Ao vhAAA
Ao HEgEE £5 23 C * 5 C, &
a8 7. AN A 5 % RHelM +03 %o =42 Jehigich. 3
Fig. 7. Measurement error of the sensor. 2 HAAE AU 8T ARAFE 15
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