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An implementation of fiber-optic sensors for impulse voltage and current
measurement using a BSO and an YIG
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Abstract

In this paper, an optical voltage sensor and an optical current sensor which can be used for the
measurement of impulse voltage and current are implemented. BSO single crystal is utilized as a
voltage sensor(Pockels effect cell). An rare earth doped YIG is used as a current sensor(Faraday effect
cell). A new signal processing technique is adopted not only to avoid the influences of external optical
fiber pertubations of transmitting optical fiber, but also to improves the frequency response characteris-
tics of the fiber-optic voltage and current sensors.

Experimental results show that optical voltage sensor has maximum 2.5% error within the voltage
range from OV to 500V, and optical current sensor has maximum 2.5% error within the current range
from OA to 500A. The maximum temperature dependence error of optical voltage sensor is about 0.4%,
and that of optical current sensor is about 1.5% within temperature range from -20TC to 60TC.

The proposed optical sensors have good frequency response characteristics within the frequency
range from DC to 10MHz.
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Fig. 1. Configuration of optical voltage sensor
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Fig. 2. Configuration of optical current sensor
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Table 2. Characteristics of Faraday cell
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Fig. 3. Blockdiagram of high frequency voltage
and current measurement system
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Fig. 4. Input-output characteristic of optical
voltage sensor
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Fig. 6. Input-output characteristic of optical
current sensor
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Fig. 7. Temperature Characteristic of optical
current sensor
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Fig. 8. Output waveform of optical voltage
and current sensor
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Fig. 9. Frequency response of optical voltage
and current sensor
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