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Abstract Because of the existence of the Faraday rotator mirror, the sensing signal in the optical fiber hydrophone
based on Michelson interferometric optical path is disturbed by the strong electromagnetic field. The improved
sensing optical path structure separates the Faraday rotator mirror from the optical fiber hydrophone, and the
sensing signal can be resistant to the strong electromagnetic field. A new type of optical fiber hydrophone is made.
The optical fiber hydrophone which is installed in a large transformer can detect noise inside the transformer under
different load currents successfully.
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Fig. 1 Optical path diagram of classical interferometric optical fiber hydrophone
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Fig. 2 Output signals of optical {iber hydrophone without metal shielding mesh. (a) Time-domain signal;
(b) frequency-domain signal
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Fig. 3 Output signals of optical fiber hydrophone with metal shielding mesh. (a) Time-domain signal;
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(b) frequency-domain signal
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Fig. 4 Output signals of optical fiber hydrophone with classical interference optical path when two extended
fibers are vibrating. (a) Time-domain signal; (b) frequency-domain signal
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Fig. 5 Diagram of optical path of improved optical fiber hydrophone
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Fig. 6 Output signals of new optical fiber hydrophone. (a) Time-domain signal; (b) frequency-domain signal
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Fig. 7 Optical fiber hydrophone based on new optical path
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Fig. 8 Noise detected in transformer when working current is 40% of rated current. (a) Time-domain signal;

(b) frequency-domain signal
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Fig. 9 Noise detected in transformer when working current is 100% of rated current. (a) Time-domain signal;

(b) frequency-domain signal
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