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High Stability Adaptive Microgrid Control Method

Using Fuzzy Logic

Javad Fattahia,∗, Henry Schriemera, Ben Bacqueb, Ray Orrb, Karin Hinzera,
and Joan E. Haysoma

aSchool of Electrical Engineering and Computer Science,University of Ottawa,Ottawa,
Ontario K1N 6N5,Canada

bSolantro Semiconductor Inc, Nepean, Ontario K2E 7Y1,Canada

Abstract

Appropriate control strategies for power sharing between multiple generation
units operating in parallel are required to create a stable AC microgrid bus.
In this paper, we explore the droop control strategy, implemented by power
electronics units, to maintain a stable AC bus voltage without the need for a
separate (central) communication layer. In particular, our suggested control
method is based on adaptive fuzzy logic control (FLC). Fundamentally in low
voltage microgrids, due to the effects of feeder and line impedance, the droop
control method is subject to real and reactive power coupling and steady-
state reactive power sharing errors, and in particular for complex microgrid
configurations, the reactive power sharing poses certain challenges. To im-
prove the reactive power sharing equalization, an enhanced FLC strategy has
been utilized to calculate a droop coefficient for reactive power control. A
second FLC is implemented in an integrator controller, where the reactive
power error has been compensated through the injection of small real power
disturbances. Root locus analysis of a representative microgrid with three
inverters has been undertaken to confirm that stable solutions are feasible.
Implementation of a set of gain values into time domain analysis demon-
strates excellent voltage and frequency stability on the main bus, as well as
equalized real and reactive power sharing between inverters to within ±5 W
and ±10 V AR, respectively.
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