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POWER QUALITY AND CUSTOM POWER DEVICES 

(Common to PE, P&ID, PE&ED, PE&D, PE&S, EM&D) 

(Elective I) 

 

Prerequisites: Knowledge on electric circuit analysis, power systems and power electronics. 

 

Course Educational Objectives: 

1. To understand significance of power quality and power quality parameters. 

2.  To know types of transient over voltages and protection of transient voltages. 

3.  To understand harmonics, their effects, harmonic indices and harmonic minimization 

techniques. 

4. To understand long duration voltage variation and flicker 

5. To know power quality aspects in distributed generation 

 

UNIT-1 Introduction 

Overview of Power Quality - Concern about the Power Quality - General Classes of Power 

Quality Problems – Transients -Long-Duration Voltage Variations - Short-Duration Voltage 

Variations - Voltage Unbalance - Waveform Distortion - Voltage fluctuation - Power Frequency 

Variations - Power Quality Terms - Voltage Sags and Interruptions - Sources of Sags and 

Interruptions – Nonlinear loads. 

 

UNIT-2 Transient Over Voltages 

Source of Transient Over Voltages - Principles of Over Voltage Protection - Devices for 

Overvoltage Protection - Utility Capacitor Switching Transients - Utility Lightning Protection - 

Load Switching Transient Problems - Computer Tools for Transient Analysis. 

 

UNIT-3 Harmonic Distortion and solutions 

Voltage vs. Current Distortion - Harmonics vs. Transients - Power System Quantities under No 

sinusoidal Conditions - Harmonic Indices – Sources of harmonics - Locating Sources of 

Harmonics – System Response Characteristics - Effects of Harmonic Distortion – 

Interharmonics- Harmonic Solutions Harmonic Distortion Evaluation - Devices for Controlling 

Harmonic Distortion - Harmonic Filter Design - Standards on Harmonics. 

 

UNIT- 4 Long Duration Voltage Variations 

Principles of Regulating the Voltage - Device for Voltage Regulation - Utility Voltage Regulator 

Application - Capacitor for Voltage Regulation - End-user Capacitor Application - Regulating 

Utility Voltage with Distributed Resources – Flicker 

 

UNIT-5 Distributed Generation and Power Quality 

Resurgence of Distributed Generation - DG Technologies - Interface to the Utility System -

Power Quality Issues - Operating Conflicts - DG on Low Voltage Distribution Networks -



Interconnection standards - Wiring and Grounding - Typical Wiring and Grounding Problems -

Solution to Wiring and grounding Problems. 

 

Course Outcomes: 

After completion of this course the students will be able to: 

 Have the knowledge on causes of power quality, power quality parameters. 

 Understand sources of transient over voltages and providing protection to transient over 

voltages. 

 Understand effects of harmonics, sources of harmonics and harmonic minimization. 

 Analyze long duration voltage variations and regulation of voltage variations. 

 Describe power quality aspects in distributed generation and develop solutions to wiring 

and grounding problems. 
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