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Theoretical Analysis of Electric Field Produced by Underwater Leakage Current
—Effects of a Solid Body on the Field Intensity——

by T.Motoyama, E.Yamano & R. Tanaka

This is one of a series of research work concerning the prevention of underwater electric shocks.

In this report the authors give the results of theoretical analysis of the intensity of underwater electric
field which will be affected by the existence of a certain solid body in water.

In respect of the solid body, its electric conductivity, size and configuration contribute to the intensity
of underwater electric field in conjunction with electric conductivity of water itself.

Effects of each of the above factors on the field intensity are theoretically evaluated, particularly in
terms of a ratio E=FE/E,, where E and E, are electric field intensities in, and prior to, the existence of
a solid body in water, respectively.

Main conclusions obtained are as follows:

(1) The effect of electric conductivity (gy) of a solid body could be evaluated in relation to electric
>conductivity (o) of water. The maximum value of E; will be approximately 1.5 or 3.0, depending upon
whether the ratio (gy/0,) is much smaller or larger than 1; ‘

(2) While the size of a solid body does not affect the maximum value of E;, the range of effects
would be expanded with the increase of the size; '

(3) Configuration of a solid body has complicated effects on the electic field intensity, particuléry in
respect of its sharpness; and

(4) Direction and non-uniformity of electric field should be also taken into account for the evaluation

of underwater electric field.
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Table 1 Factors of a solid body in water affecting
electric field intensity induced in water by
leakage current, and their symbols.
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Factors Symbols
a. Factors of a solid body in water
(1) Conductivity o0
(2) Size a
(3) Shape m
b. Other factors
(4) Conductivity of water Ow
(5) Electric field intensity prior to E
the existance of a solid body in
water
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Fig. 1 A model for evaluating the electric field
intensity affected by the conductivity (gy)
of a solid body in water (E, denotes the
field intensity prior to the existance of
a solid body in water).
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Fig. 3 Models for evaluation the effect of configuration of a solid body.
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With a viewto preventing electric shocks in water, analysis is theoretically
made of the intensity of electric fields that will be produced when electric cur-
rents flow through water in which a solid body is immersed to serve as a field-
distorting agent.

Various factors, such as each electric conductivity of water and solid body, as
also size and configuration of the latter are taken into account for assessing the
electric field which will exist while the solid body is immersed in water.

(1 Table, 9 Figs, 4 Refs)
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