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ABSTRACT
227103

The thesis proposes the mathematical modeling and simulation of electric
field resulting from operation of single-phase, balanced and unbalanced three-phase
overhead power transmission lines. The main objective is to study effect of electric field
distribution on human located nearby the power transmission line, especially while' using a
communication device. It also includes recommendation to prevent people from harm that may
happen due to excessive electric field strength acting across human body. This work is based on
two widely-used numerical methods of solving partial differential equations, namely, finite
different method (FDM) and finite element method (FEM). The study can be divided into two
main categories according to its domain dimension. The first category is the two dimensional (2D)
problem in which satisfactory results obtained by using the FDM and the FEM can be compared
with those obtained by the PDETOOL, a partial differential equation TOOLBOX of MATLAB™.
The simulation results show that the most harmful cases are the balanced and unbalanced three-
phase power systems due to their electric field strength over 5 kV/m, according to the IRPA
standard. It’s strongly recommends that use of any communication device underneath an overhead
high-Voltage power transmission line should be avoidable. The second category involves the
three-dimensional (3D) problem. Commercial finite element software, comsoL™ Multiphysics
Version 3.4, is employed to perform 3D electric field simulation. With its approximate solution
and graphical presentation features, simulation and analysis of 3D electric field distribution are

simplified and user-friendly.





