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High-Accuracy Current Sensing Technique Based on Magnetic Sensors
for Three-Phase Switchboards
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Abstract

In this paper, a high-accuracy current sensing technique for three-phase current paths in an electrical switchboard is proposed.
Conventional open-style current sensors using magnetic sensors show inaccurate sensing performance with more than 10% error due
to undesired magnetic field interference from neighboring paths. To increase accuracy, large and expensive current transformers with
large permeabilities have been used, which increased the cost and size. The proposed technique can improve the measured magnetic
field by the calculation of magnetic interference effect from neighboring current paths. The relationship between neighboring magnetic
fields and the desired magnetic field is theoretically analyzed in a general case. The proposed technique is verified using magnetic field
simulations in a three-phase busbar environment.
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Fig. 1. Sensor location for three-phase current sensing.
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Fig. 2. Magnetic simulation condition for three-phase currents.
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Fig. 3. Magnetic field from three-phase currents.
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Table 1. Simulated and measured results.

Three phase One currents(I;) One currents(/y) One currents(5) Error
currents on path on path on path on ratio

(]1, 12, 13:OI'I) (11:011, 12 & 13:Off) ([2201'1, [1 & [3:Off) (]3:On, 11 & ]2:Off) (%)

Simulation Maximum | 34.98 0.67 33.67 0.64 0

(Magnetic flux) Minimun | —34.98 —0.67 -33.67 —0.64 0
Measurement Maximum 2,333 75 2,117 64 3.30
(ADC output of sensor) | Minimun | —2,345 —65 -80 -2,127 3.10
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Fig. 5. Switchboard photograph based on proposed magnetic
Sensor.
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