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A Configuration of Optical Fiber Current Transducer for Elimination
of Vibration Effect

JIAO Bin-liang, WANG Zhao-hui, ZHENG Sheng-xuan
(Department of Opto-Electronics » Yanshan University, Qinhuangdao, Hebei 066004, China)

Abstract Optical fiber current transducers based on Faraday effect have a lot of advantages over conventional
current transducers and have been studied extensively. The intrinsic birefringence of the sensing fiber is the main
cause which affects the measuring precision, and how to eliminate it is the key research topic. The birefringence is
not only affected by the features of fiber itself but also is under the influence of environment factors such as
temperature and vibration. When a optical fiber current transducer is intensely vibrated, the mechanical stress will
change the intrinsic birefringence of the sensing fiber, affecting the output light state of polarization and
deteriorating the measuring precision. In this paper a symmetrical transducer configuration with two identical light
sources and photodiodes is presented. Two counter-propagating light beams are formed in the sensing fiber and
stress-induced linear birefringence is compensated by its reciprocal nature. The experimental results show that this
configuration can obviously improve the performance of the transducer and the signal linearity is achieved under
+0. 3% with the sensor head exposed to a vibration level of acceleration 10 g.
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Fig. 1 Principle of optical fiber current sensor
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Fig. 2 Symmetrical OCT configuration
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Fig. 3 Nonreciprocal nature of the Faraday effect
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Fig. 4 Sensing head for the experiment
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Fig.5 Block diagram of the signal processing circuit
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Fig. 6 Relation between I; (a) and I (b) with the current

2 % xXx W

A. H. Rose, Z. B. Ren, G. W. Day. Twisting and annealing
optical fiber for current sensors [J]. J. Lightwave Technol. ,
1996, 14(11) :2492~2498

A. H. Rose, R. J. Espejo, R. M. Craig. Annealed fiber:
properties and applications [J]. IEEE Proc. , 1998, 4947.397~
398

J. Blake, P. Tantaswadi, R. T. de Carvalho. In-line sagnac

interferometer current sensor [J]. IEEE Transactions on Power
Delivery, 1996, 11(1):116~121

4 K. Bohnert, P. Gabus, H. Brandle. Temperature and vibration
insensitive fiber-optic current sensor [ J]. J. Lightwave
Technol. , 2002, 20(2) :267~276

5 Liao Yanbiao. Fiber Optics [ M]. Beijing: Tsinghua University
Press, 2000. 191~193
BIE Y. Jeer 2 IMI. Jbat AR AL , 2000, 191~193



