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Modeling and Simulation of Power Quality
Disturbances in The DistributionNetwork
That Feeds a Highly non-Linear Loads

Eng Zainab AL Ali , Dr. Eng Samer Rabih , Dr.Eng Rawzbh Mndow
Abstract

Electric arc smelting furnaces are considered to have complex, highly
turbulent electrical loads with non-linear characteristics, which cause
disturbances in the quality of the electrical supply, which negatively
affects the performance of the electrical network. The research aims to
study and analyze the disturbances in the quality of the electrical supply
resulting from a 21MVA electric arc furnace with a capacity of 30ton
located in the General Company for Iron and Steel Products in the city of
Hama. A programmed energy analyzer, Chauvin Arnoux 8334B-C.A.,
was used. according to international standard /EN/IEC 61000 -3-3-2013/.

In this research, a model of the electrical distribution network feeding
this furnace was built using the Matlab/Simulink environment after
conducting practical measurements. The simulation process was also
carried out for several different operating cases of the furnace, where
tests on the model demonstrated the efficiency of the model and its
ability to simulate the resulting disturbances so as to determine the
appropriate treatment method for each disturbance. Practical
measurements also showed high values of harmonics, exceeding the
internationally permissible limit values.

This confirms that the compensation capacitors used are insufficient and
do not treat the disturbances as required. Therefore, feasible solutions
have been proposed to treat disturbances in the quality of the electrical
supply.

Keywords: electric arc furnace, feed quality disturbances, modeling
and simulation, MATLAB environment.
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