Mastering Power Quality: A Comprehensive
Guide to Power Systems and Electrical
Machines

In today's increasingly electrified world, ensuring reliable and efficient
power delivery is paramount. Power quality plays a crucial role in achieving
these goals, as it encompasses the characteristics of electrical power that
affect the operation and performance of equipment connected to the power
system. This comprehensive guide, "Power Quality in Power Systems and
Electrical Machines," provides an in-depth exploration of power quality
issues, their causes, and effective mitigation strategies.
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Chapter 1: Understanding Power Quality

This chapter lays the foundation for understanding power quality by
defining its key concepts and parameters. It covers:

= Voltage quality, including voltage sags, swells, and harmonics

= Current quality, with a focus on harmonic currents and power factor
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= Frequency quality, addressing frequency deviations and flicker

Voltage Sag

Chapter 2: Causes of Power Quality Problems
This chapter examines the various factors that can lead to power quality

issues, including:

= Non-linear loads, such as electronic devices and variable frequency
drives

= Power system faults and disturbances

= Grounding issues and electrical noise
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Basics of Harmonics in Electrical Systems:
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Harmonic currents can overload transformers and cause wiring issues.

Chapter 3: Mitigation Techniques

To address power quality challenges, this chapter explores a range of
mitigation strategies, including:
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Passive filters and active power conditioners for harmonic mitigation

Voltage regulators and uninterruptible power supplies for voltage
stability

Grounding improvements and surge protection for reducing electrical

noise
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Chapter 4: Impact on Power Systems and Electrical Machines

This chapter analyzes the impact of power quality disturbances on
electrical equipment, including:

= Reduced lifespan and increased maintenance costs
= Data loss and equipment failures

= Increased energy consumption and efficiency losses
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Power quality issues can lead to premature failure of electrical machines.

Chapter 5: Power Quality Standards and Regulations
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This chapter reviews national and international standards and regulations
related to power quality, highlighting:

= |EEE 519: Standard for Harmonic Control in Electrical Power Systems
= |EC 61000: Electromagnetic Compatibility (EMC) Standards

= National Electrical Code (NEC): Electrical Safety Requirements

This comprehensive guide provides a thorough understanding of power
quality in power systems and electrical machines. By mastering the
concepts and techniques presented in this book, you can effectively
mitigate power quality issues, enhance the reliability and performance of
your equipment, and ensure a reliable and efficient power supply.
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