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Digital control of power
electronics and drive systems
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Overview

What is digital control in power electronic systems?

The implementation of digital control in power electronic systems typically
involves the use of microcontrollers, digital signal processors (DSPs), or field-
programmable gate arrays (FPGAs) to execute the control algorithms. Each
device has its own advantages and trade-offs in terms of performance,
flexibility, cost, and power consumption.

What is digital control theory?

The digital-control theory is applied in other branches of power electronics,
such as, power factor correction (PFC), static compensation (STATCOM),
flexible AC transmission system (FACTS), reactive power (VAr) compensation,
and power quality control (PQC).

How does a digital control system work?

In a digital control system, continuous-time signals from the power electronic
converter, such as voltages and currents are sampled and converted into
discrete-time signals using analog-to-digital converters (ADCs). These signals
are then processed by a digital controller, which executes control algorithms
and generates control signals.

Why is digital control of electrical drives important?

Basic engineering principles are used to derive the controller structure in an
intuitive manner, so that designs are easy to comprehend, modify, and
extend. Digital Control of Electrical Drives helps the reader acquire practical
skills in designing discrete-time speed and position controllers.

How can digital controllers be reprogrammed?

Digital controllers can be reprogrammed to meet different system

requirements or update control algorithms, providing high flexibility and
adaptability. The implementation of various control algorithms in power
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electronic systems requires digital control techniques.
Why is digital control so popular in power electronic systems?
Digital control has gained popularity in power electronic systems due to

advancements in microcontrollers, digital signal processors (DSPs), and field-
programmable gate arrays (FPGAs).
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Digital control of power electronics and drive systems

Digital Control in Power Electronics, 2nd
Edition

From 2010-2012, he was a Professor and
Member of the Center for Power Electronics
Systems (CPES) at Virginia Tech. He is currently

a Professor at the University of Padova. His major
research interest includes analysis, modeling and

analog and digital grid

Power Electronics

Power electronics can be defined as the
application of solid-state electronics for the
control and conversion of electrical power. DC to

Power Electronics: Revolutionizing the
world's future energy systems

Power Electronics is not a topic of everyday
discussion. Nevertheless, it is a vital
transformational technology that is quietly
operating in the background - unseen and
unheard - yet, embedded into products that
people use every day to make life more
enjoyable.

ESS

Energy Storage System r

|
|

Digital Controller for Power Applications -
NPTEL+

o Digital controllers find a wide application in
power electronics, industrial drives, automotive,
motor control, etc. This course has been
designed with both theory and hands-on lab
sessions. The lab component focuses on the
programming of TI DSP in particular using CCS
IDE followed by general digital controller
concepts in the theory sessions.
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DC Converters (Choppers) Choppers are power
circuits that obtain power from a fixed-voltage
DC supply and convert it ...

[PDF] Design and implementation speed
control system of DC ...

The objective of this work is to designed and
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LFP 12V 200Ah

Full digital control and application of high
power synchronous ...

The Fifth International Conference on Power
Electronics and Drive Systems, 2003. PEDS 2003.
This paper presents air-gap flux-oriented vector
control based on pseudo 12-pulse noncirculating
current cycloconverter-fed dual stator winding
synchronous motor (DSSM) drive for high power
and low speed application.

simulate a new control system to keep the speed
of the DC motor constant before variations of the
load (disturbances), automatically depending to e
the PID controller. In this paper, we first write a
description of the operation of DC motors taking

into account which parameters the speed
depends on thereof. ...

Power Electronics and Power Systems

Electronic Energy Systems Packaging (including
power electronics packaging) encompasses
technologies focused on the physical
implementation of power electronic and energy
storage systems. Electrical engineers develop
circuits and schematics, but what is eventually
delivered to a customer are electro-physical
circuits concurrently designed and combined into
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International Journal of Power Electronics
and Drive Systems (lJPEDS)

The International Journal of Power Electronics
and Drive Systems (IJPEDS), p-ISSN: 2088-8694,
e-ISSN 2722-256X, is the official publication of
the Institute of Advanced Engineering and
Science (IAES).This is a SCOPUS and ScimagoJR
indexed journal, ...

Modeling and Control of Power Electronics
Specialization

This Specialization is intended for students and
engineers seeking to advance skills in the
analysis, modeling, and design of high-
performance control loops around switched-
mode dc-dc, ac-dc and dc-ac power converters.
Through five courses, you will cover

E/SMARTGRID& HOME
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a hardware ...

Basics of Power Electronics

Power Electronics is a subfield of electronics that
deals specifically with the design and control of
high-power electronic systems Conversion of DC
to AC: Renewable energy sources, such as
photovoltaic panels and wind turbines, produce
direct current (DC) power, which must be
converted to alternating current (AC) power for
use by the electrical grid.

v
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Digital Control of Electrical Drives ,
SpringerLink

Digital Control of Electrical Drives offers insight
into electric drives and their usage in motion
control environment. It provides links among
electrical machine and control theory, practical

(PDF) APPLICATIONS OF ARTIFICIAL
INTELLIGENCE IN POWER ELECTRONICS ...

Power electronics and drives systems are critical
components in many industrial and consumer
applications, including electric vehicles,
renewable energy systems, and home
appliances.
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Power Electronics and Drive Systems

Electrical machines need drive systems to be
correctly controlled, if they need to be operated
at variable speed. This can be achieved by
modulating the energy flow to/from them. Power
electronic devices operate as a switch, that is, in
two possible states: on state and off state. As the
complexity and the scale of electric- and
electronic-based power systems have been ...

New Insight in Power Electronics of
Topology, Control, and ...

Power converters in smart grid, DC grid, HV-DC,
traction power supply system, motor control and
drive. Power converts in WPT, energy storage, PV
and EV. SiC and GaN devices, drivers and
applications. Power electronics' supply system
stability analysis and
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Digital Control of Electrical Drives ,
SpringerLink

From the reviews: "This book is written for
practicing engineers, advanced undergraduates,
and graduate students interested in motion
control who wish to understand electrical drives
and drive control." (IEEE Control Systems and
Magazine, Vol. 30, June, 2010)

ECE 792-063 Modeling and Digital Control
of Power Electronic ...

ECE 792 Modeling & Digital Control of Power
Electronic Systems Fall 2023 NC State University
Drs. I. Husain & M. Awal 14 GFL VSI Applications
in BESS Battery energy storage systems (BESS)
Maximum power point (MPP) tracking for PVs (in
Matlab
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Advances in control of power electronic
converter ...

Then, the design of control strategies that
enables the achievement of high performance
systems is an important issue for industrial
applications. This special issue presents five
papers introducing new control ...

Digital Control of Power Electronic Systems

The implementation of digital control in power
electronic systems typically involves the use of
microcontrollers, digital signal processors (DSPs),
or field-programmable gate arrays (FPGAS) ...
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Digital Power Electronics and Applications

The digital-control theory is applied in other
branches of power electronics, such as, power
factor correction (PFC), static compensation
(STATCOM), flexible AC transmission system
(FACTS), ...
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Institute of Power Electronics and Motor
Systems

The Institute of Power Electronics and Motor
Systems (the former teaching and research
group of motor and its control) covers two
secondary disciplines, namely, motor and
electrical appliances, and power electronics and
power transmission. At the same time, it
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Digital Control of Electrical Drives (Power
Electronics and Power ...

Coverage includes basic speed and position
control structures as well as motion control
topics like nonlinear position control, control of
mechanical structures with flexible ...

(
(

Advanced Control Techniques for Power
Electronic Converter

Nonlinear control methodologies such as
feedback linearization, sliding mode control, and
Lyapunov-based control, among others, have
been utilized to control power electronic
systems. For instance, sliding mode control is a
popular method in power electronics due to its
robustness against uncertainties and parameter
variations.
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Power Electronics Applications Research
Laboratory ...

Digital Control of Power Electronics and Drive
Systems (Sem Il 2023-24, Sem 1l 2019-20, Sem |l
2018-19) ELL750. Modelling of Electrical
Machines (Sem 1 2019-20) ELL101. Introduction
to Electrical Engineering (Sem |1 2021-20)
ELP853.

Advanced and Intelligent Control in Power
Electronics ...

The book is intended for engineers, researchers
and students in the field of power electronics and
drives who are interested in the use of advanced
control methods and also for specialists from the
control theory area who like to explore new ...

O = International Journal of Power Electronics
and Drive Systems ...

The International Journal of Power Electronics
and Drive Systems (IJPEDS), p-ISSN: 2088-8694,
e-ISSN 2722-256X, is the official publication of
the Institute of Advanced Engineering and
Science (IAES).This is a SCOPUS and Scimago)R
indexed journal, ...

Model Predictive Control of Power
Electronic Systems: Methods, ... 3

This survey paper highlights the most relevant : |
MPC techniques for power electronic systems. '
These can be classified into two major groups,
namely, MPC without ... L ese

Application scenarios of energy storage battery products
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Digital Control in Power Electronics i

This article discusses a design approach for the
development of digital control systems for
switching power electronics circuits. As
compared to analog controllers, use of digital
controllers offer a number of advantages to the
designers such as design flexibility, reduced cost,
improved sensitivity to parameter variations, less
sensitivity to noise etc.

Application of DSP in Power Conversion
Systems

Digital Signal Processing is not a recent research
field, but has become a powerful technology to
solve engineering problems in the last few
decades due to the introduction by Texas
Instruments in 1982 of the Digital Signal
Processor. Fast digital signal processors have
quickly become a cornerstone of high-
performance electrical drives, where power
electronic ...
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Power Electronics and Drives MSc

Applicants are expected to have covered
modules such as Maths, Electric Circuits, Power
Electronics, Power Network/Systems, Control
Engineering, Electrical Machines or related key
technical modules. International and EU
equivalents We accept a wide range of
qualifications from all over the world.
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Power Electronics and Power Systems: The
Importance of Power

Power electronics has increasingly become an
intimate element of power systems -- improving
quality, performance, and promoting the
progressive materialization of smarter, more
efficient energy. Power electronics inhabits
power systems in many forms. We'll

Al-W5.1-B-ESS Y
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Modelling, design and control of power
electronic converters for ...

His current research focus is on the design and
control of power electronic converters for
renewable energy systems, battery energy
storage systems, and electric drives. Huai Wang
is currently a professor at the Department of
Energy, Aalborg University, Denmark, where he
leads the Reliability of Power Electronic
Converters (ReliaPEC) group.
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Power Electronics and Drives

y

Special Section on: Advanced Control Methods of

Electrical Machines and Drives Special Section

on: Renewable Energy Conversion and Energy

Storage Systems Power Electronics and Drives -l
(PEAD) is an open access, peer-reviewed journal

which aims to publish original scientific papers

(research and survey papers) on new theoretical

developments, novel ...

Contact Us

For catalog requests, pricing, or partnerships, please visit:
https://vdbconstruction.co.za
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