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3003

COURSE OBJECTIVES:

» Tolearn the basic definitions in Power Quality.

¢ To study the power quality issues in Single Phase and Three Phase Systems.

 Tounderstand the principles of Power System Harmonics.

* Toknow the way to use DSTATCOM for Harmonic Mitigation.

e To learn the concepts related with Series Compensation.
UNITI INTRODUCTION (7+2 Skill) 9

Introduction — Characterization of Electric Power Quality: Transients, short duration and long duration
voltage variations, Voltage imbalance, waveform distortion, Voltage fluctuations, Power frequency
variation, Power acceptability curves — power quality problems: poor load power factor, Non-linear
and unbalanced loads, DC offset in loads, Notching in load voltage, Disturbance in supply voltage —
Power quality standards.
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ANALYSIS OF SINGLE PHASE AND THREE PHASE SYSTEM (742 Skill) 9

i =i - le phase sinusoidal, non-sinusoidal source
Single phase linear and non linear loads - sing ‘
sup%lyinpg linear and nonlinear loads — three phase balanced system —Ithree phase unbalanced
system — three phase unbalanced and distorted source supplying non-linear loads - concept of

power factor — three phase- three wire — three phase - four wire system.

UNITII

UNIT 1l MITIGATION OF POWER SYSTEM HARMONICS (742 Skill) 9

Introduction - Principle of Harmonic Filters — Series-Tuned Filters — Double Bapd-Pas;a Fnitgrs -
damped Filters — Detuned Filters — Active Filters — Power Converters — Harmonic Filter Design.~
Tuned Filter — Second-Order Damped Filter — Impedance Plots for Filter Banks — Impedance Plots

for a Three-Branch 33 kV Filter.

UNIT IV LOAD COMPENSATION USING DSTATCOM

phase loads - Ideal three phase shunt compensator structure — generating
Instantaneous symmetrical components theory —
—Realization and control of

(7+2 Skill) 9

Compensating single —
reference currents using instantaneous PQ theory -
Generating reference currents when the source is unbalanced

DSTATCOM - DSTATCOM in Voltage control mode.

UNITV SERIES COMPENSATION OF POWER DISTRIBUTION SYSTEM (7+2 Skill) 9

Rectifier supported DVR — DC Capacitor supported DVR — DVR Structure — Voltage Restoration —
Series Active Filter — Unified Power Quality Conditioner.
TOTAL : 45 PERIODS

SKILL DEVELOPMENT ACTIVITIES (Group Seminar/Mini Project/Assignment/Content
Preparation / Quiz/ Surprise Test/ Solving GATE questions/ etc)
1. Harmonic analysis of single phase power converters (Semi converters and Full

Converters) with R and RL load via simulation
2. Harmonic analysis of three phase power converters (Semi converters and Full

Converters) with R and RL load via simulation
Harmonic analysis of single phase inverters with R and RL load via simulation

3.
4. Harmonic analysis of three phase inverters with R and RL load via simulation
5. Mitigation of Harmonics using Tuned Filter

10

List of Open Source Software/ Learning website:

http://nptel.iitm.ac.in/courses.php
https://old.amu.ac.infemp/studym/2442.pdf

https://electricalacademia.com/electric-power
https://www.intechopen.com/books/6214
https://www.cde.com/resources/technical-papers/Mitigation-of-Harmonics. pdf
https://www.academia.edu/43237017/Use_Series_Compensation_in_Distribution_

Networks_33_KV

I
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