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Coreless Current Sensor Enabling DC and High Frequency Measurement

B ERE T - NS KER - SFRESET - NERE P
RRI AR AL, SO R S T i 2-9-32 (T 180-8750)

N. Noguchi', K. Ogawa, M.Terao, S.Kobako, and K. Takenaka
Yokogawa Electric Corporation, 2-9-32, Nakacho, Musashino-shi, Tokyo, 180-8750, Japan

We have been developing a current sensor that has multiple magnetic sensors and a Rogowski sensor. It enables DC
and high frequency measurement without a magnetic core. Conventional current sensors with magnetic cores have a
critical problem in that they are hard to install into narrow gaps due to the size of the sensors. Our current sensor has
magnetic sensors that measure DC to low frequency currents and low frequency to a few megahertz currents with a
Rogowski sensor. By coupling these signals, a wide-band current can be measured in the range of 1000 A. The coreless
structure makes the size of the sensor head smaller than the conventional current sensor with magnetic core,
enabling the sensor to set into narrow gaps. This paper reports the principle of an algorithm for estimating DC and
low frequency currents with four magnetic sensors and measurement of AC with DC offset and square wave that
cannot be measured by Rogowski sensor.
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Fig. 2 Flow diagram of current estimation algorithm.
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Fig. 3 Measurement environment of sensor mt (m=1, 2,....).
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Fig. 4 Schematic view of experimental set-up.

Fig. 5 Image of the sensor head on the electric conductor.
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Fig. 6 Layout drawing of magnetic sensors. (a) Side view

and (b) bottom view.
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Fig. 8 Frequency characteristic of the current sensor

coupled with that of Rogowski sensor.
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Fig. 10 Measurement of square wave.
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