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Abstract

Reduction of electric and magnetic fields depends on the optimum design of high voltage tower and transmission
lines. In this regard, many parameters need to be considered as variables whose simultaneous variations are
necessary to obtain appropriate electric and magnetic field levels. Consequently, optimization programs have
been used to achieve the most effective design. In this manuscript, optimization with respect to minimization of
electric and magnetic fields, has been considered. Optimization process is based on NSGA Il method. Phase and
Shielding conductors’ height, phase conductors’ distance from each other, Shielding conductor distance from
the central part of tower, conductors’ distance in bundle, midspan phase conductor sag and midspan Shielding
conductor sag are the considered variables in this study. Along these mentioned variables, there are some
constraints that limit the amount of variables in terms of physical arrangement, electrical protection and
mechanical forces. In this article, COMSOL software as a link to MATLAB software has been implemented for
optimization and calculation of electric and magnetic fields. The results obtained from the proposed algorithm
show that each of the electric and magnetic fields decreased 21.7% and 34.1% respectively compared to the
initial state. Consequently, within one-meter distance of the earth's surface, electric and magnetic fields show
dramatic reduction in magnitude, compared to the initial state.

Keywords: Electric and Magnetic Fields, Multi-Variable Optimization, Protection Constrains, Finite Element
Method
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