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The Implementation of Optical Current Sensor Utilizing a Gamet film
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ABSTRACT

Due to their favourable characteristics of immunity to electro-magnetic interference, magneto-optic sensors are expected very
ideal candidates for current measurements in high power electric transmission systems. Sensors utilizing the magneto-optic
Faraday effect have been investigated for a number of years. When looking for a comparably low current (0-50A) measurement
design, magneto-optical garnet materials such as Rare-earth Iron Gamet((RBi),Fe.O,,) used as film types have shown promising
properties. The sensor output variations were measured to be within 1 1 percent under the temperature range of -40° to 60° at the

performance test.
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Fig. 1. Faraday rotation of rare-earth garnet depends
on magnetic field
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Table 1. Temperature coefficients of M (TCM} for rare-
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R TCH R TCH
Y ~-0.22%/°C | Ho ~+0.02%/°C
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Er ~=0,21
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Fig. 2. Optical magnetic field sensor
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Fig. 4. Variation of signal levels with different input
power (common case)
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Table 2. Input-output characteristics of the sensor for
low current

WA AT rms) | FHAY(Vrms)| 92 Frms) | #4215 (Vrms)
0 0.077 26 3.578
2 0.244 28 3.862
4 (.498 30 4.150
6 0.759 32 4.443
8 1.029 34 4.738
10 1.303 36 5.028
12 1.580 38 5.328
14 1.859 40 5.633

16 2.142 42 5.924
18 2.421 44 6.223
20 2.710 46 6.525
22 2.997 48 6.825
24 3.284 50 7.128
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Fig. 8. Graph of input-output characteristics of optical CT
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Table 3. Sensitivity variation occured by temperature
change of the magnetic field sensor

2 | 29dq 2% | 29AY || e=| 29H%
20 2.834 32 2.857 |1 -36 2,830
24 2.842 28 2.858 | 40 2.828
28 2.845 24 2.873 || -36 2.826
32 2.833 20 2.854 || -32 2.826
36 2.827 16 2.868 || -28 2.810
40 2.855 12 2.855 || -24| 2.830
4 2.852 8 2.853 |1 -20 2.815
48 2.848 4 2.860 | -16 2.823
52 2.855 0 2.85% | -12 2.824
56 2.864 -4 2.847 -8 2.824
60 2.876 8 2.839 -4 2.843
56 2.866 -12 2.863 0 2.824
52 2.888 -16 2.856 4 2.817
48 2.906 -20 2.863 8 2.812
44 2.844 -24 2.876 12 2.822
40 2.882 -28 2.854 16 2.826
36 2.866 -32 2.846 20 2.822
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Fig. 10. Sensitivity variation of optical CT depends on
temperature
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