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High Power Converters
and AC Drives: An In-
Depth Look at Wu Bin's
2006 Handbook
Wu Bin's "High Power Converters and AC Drives,"
published in March 2006, remains a seminal work in the
field of power electronics. This comprehensive hardcover
book provides a deep dive into the design, control, and
applications of these crucial components, crucial for
industries ranging from manufacturing to renewable
energy. This article explores the key themes within Wu
Bin's text, examining its enduring relevance and
contribution to the understanding of high-power
converter topologies, PWM techniques, and advanced
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control strategies for AC drives. We will delve into the
book's core concepts, highlighting its practical
applications and lasting impact on the field.

Understanding the Core Concepts:
High-Power Converters and their
Applications
Wu Bin's book meticulously explores the intricacies of
high-power converters, which are the backbone of many
modern industrial systems. These converters are
responsible for efficiently transforming electrical power
from one form to another, often involving high voltages
and currents. Key areas covered include various
converter topologies like voltage source converters
(VSC), current source converters (CSC), and matrix
converters. The book explores their unique
characteristics, advantages, and disadvantages,
providing readers with a robust understanding of their
suitability for different applications. Understanding the
nuances of power semiconductor devices and their
limitations is also crucial, and Wu Bin's work addresses
this meticulously.

### Pulse Width Modulation (PWM) Techniques: The
Heart of AC Drives

A significant portion of the book focuses on Pulse Width
Modulation (PWM) techniques. PWM is a fundamental
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control method for high-power converters and is
essential for the smooth and efficient operation of AC
drives. The book delves into various PWM strategies,
analyzing their performance characteristics and
suitability for specific applications. Discussions around
harmonic mitigation, a critical concern in high-power
systems, are particularly insightful. Minimizing
unwanted harmonics is key to preventing interference
and ensuring efficient operation, a topic the book treats
thoroughly.

Advanced Control Strategies and
System Dynamics
Beyond the hardware, Wu Bin’s book expertly tackles the
sophisticated control systems necessary to manage high-
power converters and AC drives. This includes detailed
explanations of various control algorithms, such as
vector control, direct torque control (DTC), and field-
oriented control (FOC). The book provides detailed
mathematical models and simulations, illustrating the
dynamics and stability of these systems under different
operating conditions. Understanding the intricate
interplay between the control algorithms and the power
converter hardware is central to the book's value. A
strong understanding of control theory is a
prerequisite, which the text expertly builds upon.
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Practical Applications and Case
Studies: Real-World Impact
The book doesn't remain confined to theoretical
concepts; instead, it bridges the gap between theory and
practice. Wu Bin incorporates real-world examples and
case studies to illustrate the application of high-power
converters and AC drives in diverse industrial settings.
These applications span various sectors, including:

Industrial motor drives: Controlling high-power
motors in applications like rolling mills, pumps,
and compressors.
Renewable energy systems: Integrating high-
power converters into wind turbines and solar
power inverters.
High-voltage DC transmission (HVDC):
Managing power flow in long-distance
transmission lines.
Electric vehicle (EV) chargers: Efficiently
charging electric vehicles using advanced power
conversion techniques.

These examples demonstrate the practical relevance of
the concepts discussed and highlight the far-reaching
implications of mastering the technology detailed in the
book. The discussions around efficiency optimization
and fault tolerance in these contexts are particularly
valuable for practical implementation.
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The Lasting Value of Wu Bin's
Work
Wu Bin's "High Power Converters and AC Drives" offers
a comprehensive and enduring resource for
professionals and students alike. While published in
2006, its fundamental principles remain highly relevant
in the ever-evolving field of power electronics. The
book's rigorous treatment of theoretical concepts,
combined with its practical applications and case
studies, makes it an invaluable tool for anyone seeking a
deep understanding of this crucial technology. The
book’s clarity, coupled with its mathematical rigor,
positions it as a valuable resource for both practical
application and advanced study. Its continued relevance
is a testament to the author's insightful understanding of
the field's fundamental principles.

FAQ: High Power Converters and
AC Drives
Q1: What are the main differences between voltage
source converters (VSC) and current source
converters (CSC)?

A1: VSVs utilize a voltage source as the main input,
providing a relatively constant voltage regardless of load
variations. CSCs, conversely, employ a current source
input, maintaining a constant current despite load
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changes. VScs are generally preferred for high-power
applications due to their inherent advantages in handling
reactive power and ease of control. Wu Bin's book
thoroughly details the trade-offs between these two
fundamental topologies.

Q2: How does Pulse Width Modulation (PWM)
contribute to the efficiency of AC drives?

A2: PWM allows for the creation of variable-frequency
AC waveforms from a DC source. By carefully controlling
the width of the pulses, the average voltage and
frequency of the output can be adjusted, leading to
precise control of the motor speed and torque. This
precise control minimizes energy losses and maximizes
efficiency. The book dedicates substantial sections to
various PWM strategies and their impact on efficiency.

Q3: What are some of the challenges associated
with high-power converters?

A3: High-power converters face numerous challenges,
including high switching losses, large electromagnetic
interference (EMI), thermal management, and
component cost. The book provides insight into various
mitigation techniques for these challenges.

Q4: What role does vector control play in the
operation of AC drives?

A4: Vector control is an advanced control technique that
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directly regulates the stator flux and torque of the AC
motor. This precise control leads to better dynamic
response, improved efficiency, and enhanced control of
the motor's performance. The book features detailed
explanations of vector control implementation and
performance.

Q5: How relevant is Wu Bin's book in the context of
modern renewable energy systems?

A5: Extremely relevant. The principles of high-power
converters and AC drives described in the book are
fundamental to many renewable energy applications,
including grid integration of solar and wind power. The
book provides a strong foundation for understanding the
power electronic components crucial to this growing
sector.

Q6: What are the key advancements in high-power
converters since the book's publication in 2006?

A6: Since 2006, advancements have focused on wider
bandgap semiconductor devices like SiC and GaN,
enabling higher switching frequencies and improved
efficiency. Also, more sophisticated control algorithms
and digital signal processing techniques have been
developed. While the book's fundamentals remain
relevant, these advancements represent an ongoing
evolution of the field.

Q7: Is the book suitable for undergraduate
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students?

A7: While the book’s mathematical rigor might be
challenging for introductory courses, it serves as an
excellent resource for advanced undergraduate students
and graduate students pursuing power electronics or
related fields.

Q8: Where can I find a copy of Wu Bin's "High
Power Converters and AC Drives"?

A8: While the book might not be readily available in new
condition, you can try searching for used copies online
through major booksellers and online marketplaces.
Libraries specializing in engineering and power
electronics may also possess a copy.

Delving into the Realm of High-
Power Converters and AC Drives:
A Deep Dive into Wu Bin's 2006
Treatise
Wu Bin's groundbreaking 2006 hardcover, "High Power
Converters and AC Drives," remains a pillar text for
experts in the field of power electronics. This
comprehensive exploration delves into the intricate
world of high-power conversion and control, offering
valuable insights into the engineering and application of
these essential components in a multitude of sectors.
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This article will analyze the book's key contributions,
highlighting its significance even in today's constantly
evolving technological landscape.

The book's strength lies in its skill to link the
fundamental principles of power electronics with
practical applications. Wu Bin masterfully combines
intricate mathematical formulations with clear
explanations and many illustrative examples. This
method makes the content accessible to a broad
audience, ranging from entry-level students to seasoned
professionals.

One of the book's core themes is the analysis and
creation of high-power converters. These converters,
tasked with converting electrical from one form to
another, are essential in a vast spectrum of applications,
including industrial automation, renewable energy
systems, and powered vehicles. The book meticulously
covers various converter architectures, including pulse-
width modulation (PWM) techniques, multilevel
inverters, and matrix converters. Each topology is
evaluated in thoroughness, with a concentration on their
benefits and weaknesses.

Furthermore, the book explores deeply into the
regulation of AC drives. AC drives are assemblies that
regulate the speed and power of AC motors, a crucial
component in countless manufacturing processes. Wu
Bin details various control strategies, including field-
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oriented control, highlighting their individual benefits
and disadvantages in different applications.

The book's practical approach is further strengthened by
the incorporation of numerous real-world examples and
design examples. These examples provide readers with a
tangible understanding of how the theoretical concepts
are implemented in practical situations. The inclusion of
simulation outcomes further reinforces the grasp of the
material.

One important contribution of the book is its discussion
of power quality issues related to high-power converters
and AC drives. The growing demand for consistent and
optimal power systems makes this element of the book
highly relevant in today's context. Wu Bin tackles issues
such as harmonic distortion, power factor correction,
and transient response, providing valuable advice on
mitigating these problems.

In closing, Wu Bin's "High Power Converters and AC
Drives" remains a essential resource for anyone wishing
a deep understanding of this critical field. Its mixture of
theoretical rigor and hands-on application makes it
appropriate for both scholarly study and professional
application. The book’s lasting significance is a proof to
its quality and lasting value.

Frequently Asked Questions (FAQs):

1. Q: What is the target audience for this book?
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A: The book caters to undergraduate and postgraduate
students, researchers, and professionals in power
electronics, electrical engineering, and related fields.

2. Q: What are the key topics covered in the book?

A: The book comprehensively covers high-power
converter topologies, PWM techniques, multilevel
inverters, AC drive control strategies (scalar, vector,
field-oriented), power quality issues, and practical design
examples.

3. Q: How does this book differ from other texts on
similar topics?

A: Wu Bin's book distinguishes itself through its
balanced approach, combining theoretical depth with a
strong practical orientation, making complex concepts
accessible and applicable. Its numerous real-world
examples and case studies are a unique feature.

4. Q: Is this book still relevant in today's
technological landscape?

A: Absolutely. While technology advances, the
fundamental principles of high-power converters and AC
drives remain unchanged. The book's core concepts and
methodologies are still highly relevant and valuable for
understanding current and future developments.
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