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ABSTRACT: The Electromagnetic Interference (EMI) among
various electrical and electronic equipment formed by ground
current in steel plate in vessels via common ground loop
impedance could even result in the malfunction of the sensitive
devices under some serious conditions. The paper pointed out
that the rotational means to find the surface current direction of
single frequency is not applicable in frequency scan
Therefore,
one-dimensional triple-measurement and two-dimensional

measurements  of large-scale steel plate.
double-measurement methods were put forward to determine
the surface current directions of steel plate at various
frequencies simultaneously, which were verified by the
theoretical analysis of current constriction effect and a designed
test in a vessel. Provided that the surface magnetic field
orientation is calculated, we can get the corresponding surface
current direction easily according to the perpendicularity
between current and magnetic field. The achievements can be
applied to the propagation path determination and identification,
which is significant in the practical engineering application.

KEY WORDS: ground current of steel plate; propagation
orientation; surface current; surface magnetic field; current
constriction effect
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Fig.1 Three dimensional model of steel plate
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Fig. 2 Three-measurement diagram
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Fig. 3 Three-measurement vector diagram when H,>H;
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Fig. 8 Position diagram of the tested points
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Tab.1 Output voltages and corresponding magnetic
fields of one-dimensional probe

S i L IR/(dBRV) N [ RE3% (dBpA/m)

0° -30° 30° 0° -30° 30°
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%5 80 112.249 110.264 110.693 101.879  99.894  100.323
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Tab. 2 Orientation angles of the total magnetic
fields and currents
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Tab. 3 Output voltages of two-dimensional probe dBuv
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1 112978 111.454 116.150 89.223
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34 108.840 102.840 108.532 97.554
%455 110265 95.390 107.404 103.141
554 112400 92.965 108.759 108.092
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Tab. 4 Induced magnetic fields of

two-dimensional probe dBpA/m
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1 102,607 101.083 105.780 78.852
248 99.986 94.163 99.841 88.247
§3 4 98470 92.470 98.162 87.184
4 99.895 85.019 97.033 92.771
55 102.030 82.595 98.389 97.722
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Tab.5 Orientation of the total magnetic fields and currents

R Bl B2 B34 HAx 5

ST M) 40.00  27.09 26.62 10.23 6.09
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Tab. 6 Orientation angles of the total
currents of the tested points
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Fig. 9 Position diagram of the validation
experiments in a submarine
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