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A Study on Single Body Design of Optical Current Sensor
and Optical Voltage Sensor
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ABSTRACT

A single body type of fiber-optic current and voltage sensor using a rare earth doped YIG and a bismuth silicon
oxide single crystsl is proposed, which is used for simultaneous measurement of the AC electric current and AC
electric voltage over the trasmission lines. Experimental results showed that the fiber-optic current sensor has the
maximum 7.5% error within the current range of 0A to 400A, and the fiber-optic voltage sensor has the maximum
0.87% error within the voltage range of OV to 400V. The output waveforms of proposed fiber-optic sensor system
has a good agreement with output waveforms of conductor current and voltage. Experimental results proved that
the output of fiber-optic current sensor is not affected by the electric voltage applied to the fiber-optic voltage
sensor, and also, that the output of fiber-optic voltage sensor is not affected by the electric current applied to the

fiber-optic current sensor.
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Fig. 1. Configuration of fiber-optic current sensor
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Fig. 2. Input current versus optical output power
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Fig. 4. Input voltage versus optical output power
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ptical voltage sensor
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Fig. 6. Single body configuration of optical current and
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Table 3. Input current versus output voltage of fiber-optic
current sensor in various conductor voltage

AHAEF Z2HALGV V)
Lm(4) [(Ve=0) [(Ve=100) | (Ve =200) | (Vc=300) |(Vc=400)

50 0.524 0.524 0.524 0.524 0.524
100 1.076 1.076 1.076 1.076 1.076
150 1.601 1.601 1.601 1.601 1.601
200 2.116 2.116 2116 2.116 2.116
250 2612 2.612 2612 2.612 2612
300 3.096 3.096 3.09 3.096 3.096
350 3.552 3.552 3.552 3.552 3.552
400 4.004 4.004 4.004 4.004 4.004
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Table 4. Input current versus output voltage of fiber-optic
voltage sensor in various conductor current

dF A 294 V()
VoeV) | (c=0) | (Ic=100) | (Ic =200) | (Ic=300) | (Ic=400)

50 0.508 0.508 0.508 0.508 0.508
100 1.034 1.034 1.034 1.034 1.034
150 1.546 1.546 1.546 1.546 1.546
200 2.064 2.064 2.064 2.064 2.064
250 2.576 2.576 2.576 2.576 2.576
300 3.084 3.084 3.084 3.084 3.084
350 3.594 3.594 3.594 3.594 3.594 N
400 4.099 4.099 4.099 4.099 4.099
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