
POWER QUALITY

PEC-IV: EPS
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BPSB17 Elective
L T P C CIA SEE Total
3 - - 3 30 70 100

Contact Classes: 45 Tutorial Classes: Nil Practical Classes: Nil Total Classes: 45
I. COURSEOVERVIEW:
This course deals with the basic concepts power quality problems, mitigation techniques used to improve
power quality in distribution system. This course is designed to construct study of characterization of
voltage sag magnitude and three phase unbalanced voltage sag. This course also concludes with the
behavior of power electronics loads, induction motors and synchronous motors.

II. COURSE OBJECTIVES:
This course should enable the students to:
I. Understand different terms of powerquality.
II. Illustrate power quality issues for short and long interruptions.
III. Construct study of characterization of voltage sag magnitude and three phase unbalanced voltagesag.
IV. Learn the behavior of power electronics loads, induction motors, synchronous motor etc. by the power quality

issues.
V. Explain mitigation of power quality problems by using VSIconverters.

III. COURSEOUTCOMES:

After successful completion of the course, students will be able to:
CO 1 Identify the Power Quality problem by applying the techniques 

to mitigate them. Apply

CO 2 Analyze the methodology to improve the power quality for 
sensitive loads by various custom power devices. Analyze

CO 3 Analyze the difference between failure, outage and Interruptions 
for reliability evaluation to power quality Analyze

CO 4 Analyze the voltage sag and swell based power quality problem in 
Single phase and three phase system for deenergization of large 
load.

Analyze

CO 5 Identify the Power Quality problems in Industry power systems 
for harmonic distortions in the nonlinear loads. Apply

CO 6 Evaluate power quality monitoring and classification mitigating 
techniques for the quality of voltage and current produced by a 
power
plant.

Evaluate

IV.SYLLABUS:

UNIT-I INTRODUCTION Classes: 09

Introduction of the power quality (PQ): Problem, terms used in PQ voltage, sag, swell, surges, harmonics, over 
voltages, spikes, voltage fluctuations, transients, interruption, overview of power quality phenomenon, remedies to 
improve power quality, power quality monitoring.

UNIT-II LONG AND SHORT INTERRUPTIONS Classes:10

Interruptions: Definition, difference between failures, outage, interruptions, causes of long interruptions , origin of 



interruptions, limits for the interruption frequency, limits for the interruption duration, costs of interruption, 
overview of reliability evaluation to power quality, comparison of observations and reliability evaluation; Short 
Interruptions: Definition, origin of short interruptions, basic principle, fuse saving, voltage magnitude events due to 
re-closing, voltage during the interruption, monitoring of short interruptions, difference between medium and low 
voltage systems, multiple events, single phase tripping, voltage and current during fault period, voltage and current 
at post fault period, stochastic prediction of short interruptions.

UNIT-III SINGLE AND THREE-PHASE VOLTAGE SAG CHARACTERIZATION Classes:08

Voltage sag: Definition, causes of voltage sag, voltage sag magnitude, and monitoring, theoretical calculation of 
voltage sag magnitude, voltage sag calculation in non-radial systems, meshed systems, and voltage sag duration.

Three phase faults: Phase angle jumps, magnitude and phase angle jumps for three phase unbalanced sags, load 
influence on voltage sags.

UNIT-IV POWER QUALITY CONSIDERATIONS IN INDUSTRIAL POWER 
SYSTEMS Classes: 09

Voltage sag; Equipment behavior of power electronic loads, induction motors, synchronous motors, computers, 
consumer electronics, adjustable speed AC drives and its operation, mitigation of ac drives, adjustable speed dc 
drives and its operation, mitigation methods of dc drives.

UNIT-V MITIGATION OF INTERRUPTIONS AND VOLTAGE SAG Classes: 09

Overview of mitigation methods: From fault to trip, reducing the number of faults, reducing the fault clearing time 
changing the power system, installing mitigation equipment, improving equipment immunity, different events and 
mitigation methods; System equipment interface: Voltage source converter, series voltage controller, shunt 
controller, combined shunt and series controller.
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