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List of the lecture topics
1] Title: Active, Reactive and Harmonic Power Sharing in Islanded Microgrids

When a distributed generation (DG) or group of DG units operate as single controllable
system, it is generally addressed as a Microgrid. These microgrids can be used to supply
power to the main grid or can operate as an islanded grid. In an islanded microgrid, the
intermittent nature of DG units (such as, photovoltaic and wind) makes the system highly
dynamic. This lecture goes into details of islanded microgrids discussing the operation,
control and challenges associated with these systems. Special attention will be given to
harmonic and unbalance load sharing. Several recent control approaches to deal with the
harmonics power sharing will be discussed in detail.

2] Title: Power Quality Challenges and Emerging Solutions under Smart Grid Paradigm

Even though the power quality problems, such as reactive and harmonic currents, distortion,
and fluctuations in the supply voltage, are not new to power system and power electronics
researchers, the ever-changing landscapes in power generation and distribution systems have
given rise to additional challenges. The growing interest in the smart grid concepts, vehicle to
grid operation, inverter-based large-scale photovoltaic (PV) and wind integration, distributed
generators (DGs) as ancillary service provider and so on, is making the power quality aspects
more prevalent. This lecture will discuss several key technologies to enhance the power
quality within the scope of smart grid.

3] Title: Phase-locked loops (PLL) and Frequency locked-loop (FLL) for Fast System
Frequency and Phase Detection

The first step for synchronization and control of grid-connected converters is the fast and
accurate estimation of grid voltage’s frequency and phase angle. PLLs and FLLs are widely
used for this estimation due to ease of digital implementation and satisfactory response.
Almost all PLL/FLL structures consist of phase detector (PD), loop filter (LF), and voltage-
controlled oscillator (VCO). The loop filter is the most important part in any PLL
implementation since it determines the dynamic performance and steady-state tracking
characteristics. In this lecture, recently developed Type-1, Type-2 and Type-3 PLLs/FLLs for
single-phase and three-phase systems will be discussed in detail.



