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Electric Power Measurement using the Printed Circuit Board Type of Rogowski Coil Current Sensor
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Abstract
We have developed a new residential power distribution panel which can measure electric power at all branch circuits by using

new Rogowski coil current sensors. This current sensor consists of a unique coil pattern formed on a printed circuit board, and it can
achieve improved noise immunity performance by making use of a disturbance magnetic field. Furthermore, we developed a custom
Complementary Metal Oxide Semiconductor (CMOS) IC with a low-noise instrumentation amplifier as a signal processing circuit of
the sensor. We gave the electric measurement system an integrated design by carrying out synchronous operation with a
microcomputer, and miniaturized the measurement circuit board. This electric power measuring system is easy to construct, and

makes it possible to measure all the branch circuits of a residential power distribution board.
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Fig. 1 Home energy management system
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Table 1 Specification of watt meter
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Fig. 2 Harmonic current wave form
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Fig. 4 Principle of rogowski coil
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Fig. 5 Traditional rogowski coil with printed circuit board
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Fig. 6 Influence of external current magnetic field
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Fig. 9 Power measurement PCB with rogowski coil sensor
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