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Semester: 4"

Subject: rundamental of Power Electronics
Branch: Electrical Engineering

GOVERNMENT POLYTECHNIC, BARGARH

DEPARTMENT OF ELECTRICAL ENGINEERING

Season: Summer -2026
No. of period: 45(3p/week)

Name of Faculty: Hemanta Kumar Pradhan

V Class | Topics to be Covered
No. -
P Introduction to the Course, Syllabus Discussion, Course Outcomes and Evaluation
Scheme |
| 2 Introduction to Power Electronics and Applications
(3 Classification of Power Electronic Devices
r4 Power Transistor: Construction and Symbol
B Power Transistor: Working Principle
R Power Transistor: V-1 Characteristics and Applications
| 7 IGBT: Construction
|8 IGBT: Working Principle
1 9 IGBT: V—I Characteristics and Applications
1 10 Concept of Single Electron Transistor (SET)
11 Aspects and Applications of Nano Technology
12 SCR: Construction and Symbol
rl3 SCR: Working Principle and Operation
{14 SCR Sta'ic & Dynamic Characteristics
BE Two-Transistor Analogy of SCR
| 16 SCR Mounting Techniques
17 SCR Cooling Methods
18 SCR Family: LASCR and SCS
19 SCR Family: GTO, UJT and PUT
20 SCR Family: DIAC and TRIAC
21 Protection Circuits: Over-voltage Protection
22 Protection Circuits: Over-current Protection
23 Snubber Circuit and Crowbar Circuit
24 SCR Tum-ON Methods: High Voltage, Thermal and Light Triggering
23 SCR Turn-ON Methods: dv/dt Triggering
26 SCR Gate Triggering Principles
27 Gate Tri:rgering Circuits: Resistance (R) Triggering
28 Gate Triggering Circuits: RC Triggering
29 Gate Triggering Circuits: UIT Triggering
30 Gate Triggering Circuits: Pulse Transformer Triggering
31 SCR Turn-OFF Methods: Class A and Class B Commutation
32 SCR Turn-OFF Methods: Class C and Class D Commutation
| 33 SCR Turn-OFF Methods: Class E and Class F Commutation




IR Wl e BRI YRS

Ea s £ 3 i TN T 4
L e - £ oo e ik B d Al ek Sl B2 F Lol 4 o) 3 Y
P T EaF L7 SMRRE N TV R e T Rl SEENET TR

RY _ | Phase Controlled Rectifiers: Firing Angle, Extinction Angle and Conduction Angle

2| Single-Phase Half-Controlled Rectifier with R and RL Loads

36 | Single-Phase Full-Controlled and Midpoint Controlled Rectifiers

3 Single-Phase Full Bridge Controlled Rectifier ,
38 Half Bridge Controlled Rectifier: Common Anode and Common Cathode
Configurations
39 Industrial Applications: Burglar Alarm System Using SCR oy "
40 Industrial Applications: Battery Charger Using SCR
41 Industrial Applications: Emergencyﬁgm Systern
42 Study of SMPS and Its Applications
43 Study of Offline and Online UPS; SCR-Based AC and DC Circuit Breakers
44 Numerical Problems, Tutorial and Comprehensive Revision
45 Model Question Discussion, Doubt Clearing and End Semester Examination
Preparation
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