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Abstract

Electrical power quality issues occupy a great deal of interest
among specialists due to the high cost of power quality problems in the
global economy. As the loads have become sensitive to the disturbances
of the power systems, which requires mitigating these disturbances and
providing high-quality power for these loads. The distribution static
synchronous compensator (DSTATCOM) is used to improve the power
quality by mitigating the disturbances of the distribution system, but the
control unit (PI) in which it is commonly used has disadvantages in
terms of its lack of adaptation as well as the disadvantages of the

methods used in tuning its parameters.

In this study, A DSTATCOM was designed based on
artificial intelligence techniques. These techniques have been employed
in PI parameters tuning and in the design of an intelligent adaptive
controller consisting of combining the PI controller with the fuzzy
controller to provide the optimum adaptive performance of the
compensator work at different disturbances. The optimization method
was used to find the optimal parameters of the controller (PI) for all
loads, and a fuzzy controller was designed using the Adaptive Neural
Fuzzy Inference System (ANFIS) technique to overcome the obstacles
in designing fuzzy controllers. The DSTATCOM was also designed
with a twin three-level bridge diode-clamped voltage source converter
to reduce the harmonic distortion in its output voltage. The results of
the performance comparison for each of the traditional and smart
control units showed that the latter is superior in improving the stability
of the distribution static synchronous compensator and reducing the
peak overshoot value and the settling time in different proportions that

reached (35%) and (75%), respectively, at different disturbances.



