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Effect of Polarization Crosstalk of Polarization-Maintaining
Abstract

Delay Optical Fiber Coil on the Fiber-Optic Current Sensor
Li Chuansheng Zhang Chaoyang Sun Haijiang Cui Hubao

(Power Electronics Department , State Grid Smart Grid Research Institute, Beijing 102211, China)

According to the polarization coupling model of the polarization-maintaining delay optical fiber coil,
considering the reciprocal parasitic waves with large amplitude, the interference intensity of the optical system in the
fiber-optic current sensor (FOCS) is calculated, and the theoretical relationship between the scale factor and the
Key words

polarization crosstalk of the delay fiber coil is obtained. The effect mechanism of the temperature dependence of the

1

polarization crosstalk on the scale factor is revealed, and the corresponding suppression methods are proposed. To

—

ensure the scale factor error to be within 0. 2% under the varied temperature condition, it is essential for the

=

polarization crosstalk of the delay fiber coil to be less than — 30 dB. The experimental results show that the
temperature performance of the FOCS can be improved greatly when lowering the tension of winding fiber, reducing
the quantity of the glue, and utilizing the frame with low temperature coefficient. The variation of the scale factor is
decreased from 0.63% to 0.07% over the temperature range from —40 C to 70 ‘C. The research work offers a
theoretical guide for the design and manufacture of the optical fiber delayed coil in the FOCS.
OCIS codes 060.2370; 060.2420; 060.2340
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Fig. 1 Configuration of fiber-optic current sensor
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delay optical fiber coil
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Fig. 3 Reciprocal waves with 4F phase difference whose coupling times are both 2
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Fig. 4 Reciprocal waves with 4F phase difference whose coupling times are 0 and 4
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Fig. 5 Reciprocal waves with —4F phase difference whose coupling times are both 2
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Fig. 6 Reciprocal waves without phase difference whose coupling times are 0 and 2
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Fig. 7 Reciprocal waves without phase difference whose coupling times are both 2
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