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Study on fiber-optic current sensor based on Mach-Zehnder interferometer

XU Yuan-zhe', SUN Rui-li', PAN Wen-ming®
(1.School of Electrical Engineering, Northeast Dianli University, Jilin 132012, China;
2.Suzhou Power Supply Company, Suzhou 234000, China)

Abstract: Aiming at one severe problem optic current transducer (OCT) faced, temperature excursion that baftles its utility in power
system, this paper presents a new method of designing OCT through combining optical fiber sensing and magnetostrictive materials.
Pasting the two arms of interferometer on the two surfaces of square magnetostrictive material respectively and ensuring that the optical
fiber is pasted uniformly, and the same turns optical fiber is pasted on the two surfaces, which constitutes a symmetrical type of arms
M-Z interferometer. This makes fiber-optic current sensor based on the magnetostrictive material have temperature compensation. It can
weaken the effects of thermal expansion of the magnetostrictive material. In the experiment, the measurement error of sensing head is
0.65%. It shows that the structure can achieve the effect of temperature compensation to some extent, so that it can meet the demands of
the development of modern power system.
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Fig.1 Principle diagram of fiber-optic current sensor based on

M-Z interferometer
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Fig.2 Schematic diagram of measurement system of fiber-optic

current sensor
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Fig.3 Magnetostrictive materials in long straight wire DC
magnetic field
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Fig.4 Output spectral waveform of Mach-Zehnder
interferometer
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Tab.1 Relationship between current and waveform shift

B / A BIERES) / nm | B /A BOBEB) / nm

0 0 1000 0.871

125 0.103 1125 0.979
250 0.215 1250 1.086
375 0.322 1375 1.198
500 0.434 1500 1.305
625 0.541 1625 1.417

750 0.649 1750 1.520

875 0.760 1875 1.632
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Fig.5 Diagram of current and waveform shift
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Tab.2 Linear fitting of current and waveform shift

PERE 1/ A WsEL /A | BRmET/ A WEREnL /A

125 121.82 1125 1126.06
250 25022 1250 1248.73
375 372.88 1375 1377.12
500 501.28 1500 1499.79
625 627.38 1625 1628.18
750 747.75 1750 1746.26
875 875.00 1875 1 874.66
1000 1002.25
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