Nirma University
Institute of Technology
Department of Electrical Engineering
Subject: 2EE405- Power Electronic Converters and Applications
Lesson Planning

Course Learning Outcome:

At the end of the course, students will be able to-

1. analyze operation of devices and choose the same suitable for an
application
. evaluate various performance parameters of converters
3. implement and analyze different control techniques for power electronic
converters
4. choose and apply converter topology suitable for an application
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. Reference Mapped
Sr.No. Topic Book Hours wli)fh
Topic
0 Introduction to Course 01
Overview of power electronic converters and their
applications
1 Power Semiconductor Devices 7 08 1
11 Thyristor family, Silicon Control Rectifier (SCR) 1
) and its construction
V-I characteristics and two transistor analogy of 1
1.2
SCR
1.3 | Turn—On and Turn-Off Characteristics of SCR 1
14 Various Ratings of SCR and its Datasheet 1
) interpretation
15 Construction, characteristics and ratings of 1
' MOSFET
1.6 | Insulated Gate Bipolar transistors (IGBTs) 1
Gate turn-off Thyristors (GTOs), Integrated Gate- 1
1.7 | Commutated Thyristors (IGCTs), MOS-controlled
thyristor (MCT),
Silicon carbide (SIC), Gallium nitride devices, 1
1.8 | Power Integrated circuits (PICs), Intelligent
Modules
2 AC to DC Converters 1,2,3 07 2,3
21 Single Phase Half Wave and full wave Controlled 2
) Rectifiers with R, RL and RLE loads
99 Three Phase Half Wave and Full Wave Controlled 2
) Rectifier with R, RL, RLE loads
23 Dual Converter with circulating and non- 2
) circulating current mode
5 4 Effect of source inductance in controlled 1
) rectifiers, Introduction to PWM rectifiers




3 Non Isolated and Isolated DC-DC Converters 2,3,4 6 2,3
3.1 Importance & Requirement of DC Power Supply 1
39 Analysis of Buck converter, Boost converter, 2
] Buck-Boost Converter
33 Analysis of Ctik Converter, SEPIC and Zeta 1
' converters
Need of isolated converter, Analysis of Forward 1
3.4 | Converter, Flyback Converter, Push-Pull
Converter
Analysis of Half Bridge Converter, Full Bridge 1
3.5
Converter and examples on dc to dc converters
4 DC-AC Converter 2,5,8,9 7 1,2,3
Basic concept of inverters — Single phase inverters, 2
4.1 | Three Phase Full Bridge Configuration for 1800
and 1202 Mode of Operation
4.9 Multilevel inverters- Diode Clamped, Flying 2
) Capacitor & Cascaded H-Bridge
Analysis of Inverter with Single and Multiple 2
4.3 Pulse Width Modulation, Sinusoidal Pulse Width
Modulation (Unipolar, Bipolar)
Analysis of Inverter with Multi carrier PWM and 1
4.4 | introduction to Space Vector Pulse Width
Modulation Technique
5 AC-AC Converters 1,2, 8,10 5 2,3
51 Principle of Phase Control - Single Phase AC 1
] Voltage Controllers with R and RL loads
59 Three Phase AC Voltage Controllers with R and 2
) RL loads, Principle of On-Off (ICC) Control.
Basic principle of operation-Single phase to single 2
53 phase, Three phase to single phase
' Cycloconverter, Three phase to three phase
cycloconverter
6 Electric Drives 2,5,8 3 1, 2, 3,
4
Analysis of Semi-converter and Fully Controlled 2
6.1 .
converter based dc motor drives
6.2 | Analysis of chopper control based dc motor drives 1
Power Electronic control for Utility Systems 6, 8,11, 5 1, 2, 3,
7
12, 13 4
7.1 Operation of High voltage DC Transmission 1
7.2 | Operation of Static VAR compensators 1
7.3 | Analysis of Renewable energy based systems - 1
solar & wind
7.4 | Analysis of Power Quality improvement devices — 2
active power filter & active front end converter
8 E-mobility 2, 14, 15 3 2,3,4




Power Electronic converters & their control for 2

8.1 Electric vehicles
8.2 Control of electric motors for traction applications 1
Total 45
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Dr. M. T. Shah Div. B
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