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Abstract

A concern for human health and safety is the main motivation for
researchers and medical device manufacturers to provide medical services
and reduce mortality rates. The reason for the increasing use of medical
devices, specifically in operating theaters, is the high possibility of patients
being exposed to electric shocks, due to the electrical potential Distribution
associated with fault currents, whose impact is more dangerous in medical
environments. Because the skin and mucous membranes with high

resistance are penetrated in the operating theaters.

The thesis emphasized two important aspects that have the greatest
impact on improving the performance of the grounding system. The first
aspect is the use of chemical treatments for the soil around the grounding
rods with bentonite and clay soil. The results obtained from the simulation
showed an improvement in the value of the grounding resistance Rg and
the ground potential rise GPR by 17% and 14.5%, respectively, while the
Max. actual Etouch ratio £%,, was 37%, and Max. actual Estep Es was about
35%.

In the second aspect, the thesis presented a new approach
represented by the use of the main grounding system consisting of a
specified number of copper rods and conductors installed in the soil, to be
then connected in parallel to the reinforcement grid of concrete
foundations. The two grids were modeled together to dissipate fault
currents and reduce the levels of electrical potential Distribution to safe
values, and this method gave exceptional results in the optimization ratios
of the maximum touch voltage Etm, and the maximum step voltage Es

reached 82%, while the improvement ratios for the values of grounding



resistance Rg and the ground potential rise GPR is about 43% and 39%,
respectively. This method also showed another aspect that is no less
important than the work of the grounding system, which is to preserve the
safety of the foundations from the danger of failure and cracking due to the
high values of the fault currents, as the values of the currents that are
dissipated through the conductors of the reinforcing grid Usually less than
10A, and these values do not affect the foundations, especially since the

fault time 1s small, and not exceeding 3sec at worst.
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