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Analysis of Electric Shock Risk of the Human Body in Underwater
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Abstract : The paper considers the electrical shock risk of the human body due to underwater leakage current in
electric field. The characteristics of electric shock in fresh water due to the leakage of submerged electric facility in
the bathtub in public baths were conducted. The exposed live electrode is modeled as a point source of electric current
source. It is assumed that divergent monopole field exists in the vicinity of the current source, regardless of the
presence of return electrode and insulating boundary. The electric potentials in the steel bathtub, Diesen and Mole
and Flux3D program one are measured according to the distance from leakage source. The results show that the in-
creased shock risk and safe distance are estimated by the bathtub of limited width and the voltage calculated on the
basis of a divergent monopole field concept is compared with the measured value.
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Fig. 1. Single point source of current with return electrode an
infinity.
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Fig. 2. Experimental setup (Steel bathtub).
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Fig. 3. Experimental setup (Public bathtub).
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Fig. 5. Potential distribution of Steel bathtub (Experiment data,

Depth = 6Cm).
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Fig. 6. Potential distribution of Steel bathtub (Simulation data,

Depth = 6Cm).
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Fig. 8. Potential distribution of Public bathtub (Experiment data
of case 1, Depth=6Cm).
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Fig. 9. Potential distribution of Public bathtub {Simulation data
of case 1, Depth=6Cm).
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Fig. 11. Potential distribution of Public bathtub (Experiment
data of case 2, Depth=6Cm).

Fig. 12. Potential distribution of Public bathtub (Simulation data
of case 2, Depth=86Cm).
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