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Disturbed electric field of nonmetallic cylinders in shallow sea

YU Peng' , CHENG Jinfang' , JIANG Runxiang®
(1. College of Weaponry Engineering, Naval University of Engineering, Wuhan 430033, China;
2. College of Electrical Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract; In order to study the distribution of disturbed electric field produced by a non-metallic cylindrical target under active electric field,
the second electric dipole model of a non-metallic target in shallow water environment was established on the basis of the mirror method and the
regional gridding method. By using the established model, the disturbed electric field at different positions near the target was calculated and was
compared with the simulation results of boundary element method software. The results show that the error of the horizontal component of the

disturbed electric field is less than 3% . Then an experiment was carried out in a water tank. The result data from test were basically consistent with

the calculated results, which shows that the established secondary electric dipole model is accurate.
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Fig.1 Diagram of active electric field detection
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Tab.1 Modeling error due to depth and migration distance

om  y/m EiRE/% E iR%E/% E.iR%E/%

-10 0 0 0 10.8
-30 0 0 0 7.0
-50 0 0 0 4.2
0 5 0 0 7.3
0 10 0 0.3 8.7
0 20 0 0 12.0
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Fig.3 Disturbed electric field AE, (z= -50 m)
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Tab.2 Peak value of disturbed electric field

corresponding to different currents

I/mA  AE,/(mV/m) AE,/(mV/m) AE,/(mV/m)

3.88 -0.077 0.855 -0.145

7.98 -0.103 1.863 -0.234
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