



A NOVEL FACTS BASED DYNAMIC VOLTAGE COMPENSATION SCHEME FOR SMART ELECTRIC GRID STABILIZATION AND EFFICIENT UTILIZATION

ABSTRACT

Harmonics, voltage sag/swell and persistent quasi steady state harmonics and dynamic switching excursions can result in electric equipment failure, malfunction, hot neutral, ground potential use, fire and shock hazard in addition to poor power factor and inefficient utilization of electric energy manifested in increase reactive power supply to the hybrid load, poor power factor and severely distorted voltage and current waveforms. To improve the efficiency, capacitors are employed which also leads to the improvement of power factor of the mains.


Passive filters are traditionally used to absorb harmonic currents because of low cost and simple robust structure. But they provide fixed compensation and create system resonance. This paper presents a novel modulated power filter compensator (MPFC) scheme for the smart grid stabilization and efficient utilization. 
The MPFC is controlled by a novel tri-loop dynamic error driven inter coupled modified PID controller. The MATLAB digital simulation models of the proposed MPFC scheme has been fully validated for effective power quality (PQ) improvement, voltage stabilization, power factor correction and transmission line loss reduction. The proposed FACTS based scheme can be extended to distributed/dispersed renewable energy interface and utilization systems and can be easily modified for other specific stabilization, compensation requirements, voltage regulation and efficient utilization. Topology variations and flexible dynamic control techniques can be utilized in renewable energy smart grid interface.
The paper validated a novel modulated power filter compensator (MPFC) scheme, designed by the First Author, to improve the power quality and utilization in smart grid application. The proposed FACTS based system utilizes the tri-loop dynamic error-driven modified PID controller to control the MPFC. The proposed scheme proved success in improving the power quality, enhancing power factor, reduce transmission losses and limit transient over voltage and inrush current conditions.

Block diagram for proposed system:
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DESIGNING SOFTWARE AND TOOLS:

MAT LAB /SIMULATION Software and sim power systems tools are used. Mainly control system tools, power electronics and electrical elements tools are used.
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