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Abstract

Refineries are the first division of petroleum companies. In order to
strengthen the country's energy sector and maintain the provision of the
country's needs for petroleum products, it is necessary to maintain the
integrity of the operation of the refineries and take appropriate measures
to protect these refineries from risks that may cause loss of content, such
as the risks of lightning strikes. As it is known, most lightning strikes
hit the storage areas containing tanks filled with petroleum products.
Large crude oil tanks with floating roofs are the most concerning when
it comes to lightning strikes. The most common method to prevent
potential lightning damage to a floating roof crude oil storage tank is to
use a good grounding system, as the grounding system provides an
electrical path to the ground to eliminate the danger of high lightning
currents. and it is known that the performance of the grounding system
improves with a decrease in the impedance of the earth. In this thesis,
we have studied how to reduce the risk of high currents of lightning
strikes that generate dangerous voltages on tanks by improving the
grounding system. Simulations have been performed using the floating
roof tank model with its grounding system prepared using COMSOL
Multiphysics, where the lightning pulse currents of the first lightning
stroke with 30kA and subsequent lightning stroke with 12kA were
applied to the tank model. CYMGRD program h used to show the soil
nature of the studied cases. The effect of high frequencies and moisture
content on the resistivity of the soil and on the grounding system in
general have been considered. Their effect on the values of soil
resistivity for several local samples, and thus their impact on the values

of Lightning overvoltages LOV’S generated on the tank and the



grounding system, have been shown. Also, the study proposed a
modified model of grounding system by adding more grounding
equipment. As a result of the use of this proposed model, the percentage
of the drop in over-voltages resulting from lightning strikes reached
13% and 30% for the first and subsequent lightning strikes respectively
in some soil samples. The difference between homogeneous soil and
heterogeneous soil was explained by assuming several cases with
different conditions and resistivities. Backfill materials or so-called
Grounding Enhancement Materials (GEM), such as bentonite, were
also used to contribute to reducing the ground impedance, which also
contributed for reducing the value of the Lightning over-voltages

generated on the tank in good proportions for some soil types.
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