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A Study on An Electronically Compensated Current Sensor for

Measurement of Power
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Abstract

An electronically compensated current sensor for measurement of power is presented in this
paper. An electronic technique which is proposed to design an improved current sensor by means of
a feedhack winding and an electronic compensation is described. A precision power transducer with a
proposed current sensor has been constructed for testing and performance evaluation.
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Fig. 1. An equivalent circuit for a current transformer
(a) a current transformer

(b) It's equivalent circuit
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Iin :Input complex current

Ip : Primary complex current
Im: Excitation complex current
Is: Secondary complex current
Ir: Feedback complex current
Ro: Load

Re: Core-loss shunt resistance
Le: Core-loss shunt inductance

A : Gain of OP Amp
Vour: Output voltage
Ni: Primary winding
N2: Secondary winding
Nai: Feedback winding
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Table 1. Comparison of results between theoretical
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output and experimental output of current

Sensor
Theoretical |Output Voltage Output Voltage
Input of the
Output of a Current
Current Compensated
Voltage Transformer
= {(Vrms) (Vrms) Current
S Sensor(Vrms)
10 10 0.99678 099957
5 05 0.49838 0.49980
25 0.25 0.24926 0.24991
1.0 0.10 0.09976 0.10003
05 0.05 0.04991 0.05005
0.25 0.025 0.02496 0.02504
0.10 0.010 0.00999 0.01000
0.05 0.005 0.00501 0.00500
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Fig. 9. Accuracy of the current sensor with
compensation feedback winding and a

current transformer
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Fig. 10. Block diagram of tne power transducer
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