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Consideration of Prevention Method against Electric Shock Underwater
—Shield Effect of Fault Current by Grounded Mesh Set Underwater—

by Tatsuo MOTOYAMA™* and Eiki YAMANO™™

Abstract; With a widespread of an ocean development, various electric apppliances have widely
been used in sea and river, but workers such as divers are exposed to electric shock hazards
caused by fault current from the electric appliances at work on the spot underwater. A few
fundermental studies have been carried out to prevent the electric shock hazards underwater.

One of them is to shield the fault current using a grounded mesh set underwater.

It has already become clear that the shield with grounded mesh is effective to reduce the
fault current and that its effect depends on properties of mesh, electrical conductivity of water
and objects existing in the vicinity of the mesh.

Furthermore, the shield effect of fault current underwater is generally known to depend on
an interfacial impedance between the grounded mesh and water, especially in a case that
conductivity of water is high. However, an influence of the interfacial impedance on the shield
effect has hardly been investigated since it is imposible to be deduced theoretically and must be
investigated experimentally according to the combination of the mesh and water.

From the background described above, the purpose of this study is to investigate the shield
effect of the grounded mesh, including the interfacial impedance, for reducing the fault current
underwater. The shield effect of square meshes made of a few kinds of material with various
pitch and diameter was examined experimentally using a typical experimental setup, a water tank
simulating the fault current underwater, which consists of twe electrodes and grounded mesh set
in water of various condutivities. On the other hand, the interfacial impedances between a few
kinds of meshes and water also measured, and thier influence on the shield effect were
considered from an electrical circuit theory.

The results obtained from the above experiments and considerations are summarized as
follows: o
(1) An interfacial impedance between the mesh and water depends primarily on a kind of
materials, contact area with water and conductivity of water. For example, in the contact with
water of conductivity 5.9 S/ m and temperature 20 C, a value of the interfacial impedance of
metal plate per 1 cm? was 9 Q in steel, 18 Q in copper and 56Q in stainless steel, respectively.
(2) An interfacial impedance affects directly the shield effect” of the fault current underwater
since it increases in inverse proportion to the contact area of the mesh with water and the
contact area of mesh with water is small
(3) The shield effect of the grounded mesh depends on the shape and material of mesh,
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conductivity of water and interfacial impedance. For example, evaluating the shield effect as ratio
decrease fraction of the fault current underwater suppressed with mesh to that unsuppressed without
mesh, the shield effect of the grounded mesh, pitch 20 cm and diameter 2mm, hardly depends on the.
material of mesh and was approximately 80% in water of conductivity 0.1 S, m, but it depends on
the materil of mesh due to the interfacial impedance in water of conductivity 5.9 S, m. According
to experimeénts the shield effect was T4% in steel, 67% in copper and 46% in stainless steel mesh,
respectively. '

(4) The grounded mesh is useful to relaxate the electrical shock underwater, but not perfect to
prevent it. Consequently, in addition to the grounded mesh, other methods must be applied in order

to prevent the electric shock hazards underwater.
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Temperature of water (C) 20+ 1
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Copper, Steel, Stainless steel
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