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Birefringence error analysis of optical fiber devices in
all fiber current transformer system

CHEN Lixin', PENG Guanggiang', HE Jingsong', WANG Yueyang', CHEN Hui?>, WANG Jin?

(1. EHV Power Transmission Company Overhaul and Test Center, Guangzhou 510000, China; 2. School of Communication and

Information Engineering, Nanjing University of Posts and Telecommunications, Nanjing 210000, China)

Abstract: In order to provide a theoretical basis for the measurement deviation of reflective all fiber current transformer (optical
CT), the influence mechanism of the main optical components of reflective optical CT system on the system response is studied,
and the influence of the non ideality of the main optical components of optical CT on the accuracy of current measurement is
analyzed. Firstly, the main devices and mathematical models of the system are described by Jones matrix, and the expression of
the output light of the system and the measured value of the injection current of the system after demodulation and detection are
given. Then, based on the system mathematical model, the effects of the linear birefringence and circular birefringence of the
sensing fiber and the linear birefringence of the polarization maintaining fiber on the injection current measurement of optical CT
are analyzed respectively. The results show that the linear birefringence deviation of sensing fiber has the most prominent
influence on the measurement accuracy of optical CT injection current. The circular birefringence of sensing fiber can effectively
suppress the influence of linear birefringence of sensing fiber on the measurement accuracy of optical CT injection current.

Key words: all-optical current transformer, faraday effect, Jones matrix, birefringence
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