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A B S T R A C T

This research article proposes an advanced control strategy based on a finite control set model predictive
controller (FCS-MPC) for parallel-connected voltage source inverters (VSIs) for standalone operation of AC
microgrids (MGs). The AC MGs may be consisted of two or more parallel connected VSIs connected and have
ability to regulate the output line to line voltages at the point of common coupling (PCC) sustaining the local
power demand. It is possible to attain these functionalities using traditional and linear control approaches, but
there exist several challenges like sensitivity problems associated to parametric and non-parametric variations
and they are unable to handle with existing constraints in system and resulting in slow dynamic response. An
imperative feature of this research study is that proportional integral (PI) as well as proportional resonant (PR)
controller based VSI was designed, studied and its performance was compared with FCS-MPC based VSI. The
proposed FCS-MPC-based scheme handles several challenges effectually by confirming a stable and robust
operation for Gridforming (GFM) inverters of AC MGs. In this scheme, the voltage reference over the predictive
horizon is tracked by formulating a cost function (CF) and droop control is used to attain power sharing among
distributed generations (DGs). The operation of standalone AC MG is authenticated by extensive simulations in
MATLAB/Simulink environment, demonstrating that the FCS-MPC strategy shows quick dynamic response,
improved power quality as well as enhanced voltage stability. The simulation results also reveal that total
harmonic distortion (THD) of output line to line voltages is 0.86% for linear loads and 0.98 % for nonlinear loads,
verifying that the THD level is primarily in the acceptable range defined by the IEC as well as IEEE standards,
highlighting the AC MG system’s compliance with international standards.

1. Introduction

Nowadays, the entire world is directed towards the use of Renewable
Energy Resources (RERs). Different types of renewable energy exist in
each country across the world. There has been immense progress in the
field of green energy as well as the power harvesting approaches from
RERs in the previous decade [1]. It is assessed that there is still a sig-
nificant possibility of progress remaining in the field of RERs in the near
future [2]. It has been noted recently that the world’s energy systems are
preparing to “decentralize, decarbonize, and democratize,” in many
cases from the bottom up [3] because there is a constantly increasing
demand for electrical power energy due to the rise in population and
industrial growth [4]. The power production industry suffers various
problems, like the continuous energy supply at lower costs. The majority

of electrical energy is still produced from non-renewable energy re-
sources. So, fossil fuels are being depleted rapidly. Lately, strategies, for
example, feed-in tariffs, along with the prevention of global warming to
encourage the use of renewable energy systems, have been applied [5].
Thus, energy production approaches which practice sustainable energy
have captivated momentous attention [6]. Power electronics converters
significantly expand power utilization from RERs or DGs through
advanced MGs to minimize electricity expenditures besides reducing
dependency on power from utility grids.

The MGs are an evolving perspective in the contemporary era,
directing to advance the power quality distributed to the neighbourhood
loads and guaranteeing an enhanced and trustworthy power supply in
several progressive contexts. The MGs face severe challenges of fre-
quency and voltage control due to the increased inverter based power
generation [7]. So, MGs have a substantial importance in realizing the
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