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Implantation of DC Optical Current Sensor Based on Faraday Effect for HVDC

Kwang Taek Kim"*, Dae Won Chung’, and Young Soo Kim’

Abstract

We proposed and demonstrated DC(direct current) optical current sensor based on Faraday effect for HVDC(high voltage direct cur-
rent). The RIG((Bi1.3Gd0.43Y1.27)Fe5012) was adopted as Faraday device because of its high Verdet constant and good thermal sta-
bility. The differential amplification scheme for signal processing was present. The sensor showed high linear response for the input
current. Measurement range of the sensor was 0~200A and measurement error was less than 1%.
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Fig. 1. Polarization rotation induced by Faraday effect in faraday
device.
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Fig. 2. Schematic structure of proposed optical current sensor.
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Fig. 3. Fabricated optical current sensor.

Table 1. Material and function of the optical devices

Item Material and spec. Remark

RIG((Bi1.3Gd0.43Y1.27)Fe5012) Gartnet device

Faraday device

Polarizer and

Polarizing Beam Splitter PBS
analyzer
Wave plate M2 Plate Optical Bais
Lens SLH-2.0 mm®, 0.25P Selfoc Lens

Fig. 5. Experimental set-up for measuring the performance of current
sensor.

Figure 5. Applied DC current Vs. Output voltage (Vo).
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Table 2. Applied current Vs. acquired current value after signal pro-
cessing.

Applied current(A)  Output voltage(V) Displayed current(A)

0 2430 0
15 2.520 15
30 2.620 31
45 2.710 46
60 2.790 59
75 2.890 75
90 2.990 91
105 3.080 106
120 3.166 120
135 3.257 134
150 3.355 150
165 3.450 165
180 3.545 180
200
3.8 B
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