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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR

L T P C
B. Tech lll-l Sem. (EEE) T 41 0 3

15A02503 POWER ELECTRONICS

Course Objectives:
The objectives of the course are to make the student learn about
o the basic power semiconductor switching devices and their principles of
operation.
e the various power conversion methods, controlling and designing of power
converters.
o the applications of Power electronic conversion to domestic, industrial,
aerospace, commercial and utility systems etc.
o the equipment used for DC to AC, AC to DC, DC to Variable DC, and AC to
Variable frequency AC conversions.

UNITI

POWER SEMI CONDUCTOR DEVICES

Semiconductor Power Diodes, Thyristors — Silicon Controlled Rectifiers (SCR's) —
TRIACs,- GTOs - Characteristics and Principles of Operation and other Thyristors —
Classification of Switching Devices Based on Frequency and Power Handling Capacity-
BJT — Power Transistor - Power MOSFET — Power IGBT — Basic Theory of Operation
of SCR - Static Characteristics — Turn On and Turn Off Methods- Dynamic
Characteristics of SCR - Two Transistor Analogy — Triggering Circuits— Series and
Parallel Connections of SCR’'s — Snubber Circuits — Specifications and Ratings of
SCR’s, BJT, IGBT.

UNIT I

PHASE CONTROLLED CONVERTERS

Phase Control Technique — Single Phase Line Commutated Converters — Mid Point and
Bridge Connections — Half Controlled Converters, Fully Controlled Converters with
Resistive, RL Loads and RLE Load- Derivation of Average Load Voltage and Current —
Line Commutated Inverters -Active and Reactive Power Inputs to the Converters
without and with Free Wheeling Diode, Effect of Source Inductance — Numerical
Problems. Three Phase Line Commutated Converters — Three Pulse and Six Pulse
Converters — Mid Point and Bridge Connections - Average Load Voltage with R and RL
Loads - Effect of Source Inductance-Dual Converters (Both Single Phase and Three
Phase) - Waveforms —-Numerical Problems.
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UNIT 1l

CHOPPERS AND REGULATORS

Commutation Circuits — Time Ratio Control and Current Limit Control Strategies — Step
Down and Step up Choppers Derivation of Load Voltage and Currents with R, RL and
RLE Loads- Step Up Chopper - Load Voltage Expression— Problems. Study of Buck,
Boost and Buck-Boost regulators, buck regulator e.g. TPS54160, hysteretic buck
regulator e.g.LM3475, Switching Regulator and characteristics of standard regulator ICs
— TPS40200, TPS40210, TPS 7A4901, TPS7A8300

UNIT IV

INVERTERS

Inverters — Single Phase Inverter — Basic Series Inverter — Basic Parallel Capacitor
Inverter Bridge Inverter — Waveforms — Simple Forced Commutation Circuits for Bridge
Inverters — Single Phase Half and Full Bridge Inverters-Pulse Width Modulation
Control-Harmonic Reduction Techniques-Voltage Control Techniques for Inverters —
Numerical Problems, Three Phase VS| in 120° And 180° Modes of Conduction.

UNITV

AC VOLTAGE CONTROLLERS & CYCLO CONVERTERS

AC Voltage Controllers — Single Phase Two SCR’s in Anti Parallel — With R and RL
Loads — Modes of Operation of TRIAC — TRIAC with R and RL Loads — Derivation of
RMS Load Voltage, Current and Power Factor Wave Forms — Firing Circuits -Numerical
Problems - Thyristor Controlled Reactors; Switched Capacitor Networks.

Cyclo Converters — Single Phase Mid Point Cycloconverters with Resistive and
Inductive Load (Principle of Operation only) — Bridge Configuration of Single Phase
Cycloconverter (Principle of Operation only) — Waveforms

Course Outcomes:

After going through this course, the student acquires knowledge about:

e  Basic operating principles of power semiconductor switching devices.

o the operation of power electronic converters, choppers, inverters, AC voltage
controllers, and cycloconverters, and their control.

e How to apply the learnt principles and methods to practical applications.

TEXT BOOKS:
1. Power Electronics, M. D. Singh and K. B. Khanchandani, Mc Graw Hill
Education (India) Pvt. Ltd., 2d Edition, 2007, 23 Reprint 2015.
2. Power Electronics: Circuits, Devices and Applications, Muhammad H.
Rashid, Pearson, 3t Edition, 2014, 2" Impression 2015.
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REFERENCE BOOKS:
1. Power Electronics, K. R. Varmah, Chikku Abraham, CENGAGE Learning, 1st
Edition, 20186.

2. Power Electronics, P. S. Bimbhra, Khanna Publishers, 2012,
3. Power Electronics: Devices, Circuits, and Industrial Applications, V. R.
Moorthi, OXFORD University Press, 15t Edition, 2005, 12t Impression 2012.

Page 103 E

HEAD
Dept. of Elecirical & Electronics Engg.
- Annamacharya Instiute of Technology & Sciences
TIRUPAT! - 517 507

www.android.universitvupdates.in | www.universityupdates.in | www.ios.universityupdates.in



www.android.universityupdates.in | www.universityupdates.in | www.ios.universitvupdates.in

R15

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR

L T P €
B. Tech lll-ll Sem. (EEE) 3 1. 0 3

15A02601 POWER SEMICONDUCTOR DRIVES

Course Objectives: The objectives of the course are to make the students learn about:

e The operation of electric motor drives controlled by power electronic
converters. ,

e The stable steady-state operation and transient dynamics of a motor-load
system.

e The operation of the chopper fed DC drive.

e The distinguishing features of synchronous motor drives and induction motor
drives.

UNIT -1

CONVERTER FED DC MOTORS

Classification of Electric Drives, Basic elements of Electric Drive, Dynamic Control of a
Drive system, Stability analysis, Introduction to Thyristor Controlled Drives, Single
Phase, Three Phase Semi and Fully Controlled Converters Connected to D.C
Separately Excited and D.C Series Motors — Continuous Current Operation — Output
Voltage and Current Waveforms — Speed and Torque Expressions — Speed — Torque
Characteristics- Problems.

UNIT -1I

FOUR QUADRANT OPERATION OF DC DRIVES

Introduction to Four Quadrant Operation — Motoring Operations, Electric Braking —
Plugging, Dynamic and Regenerative Braking Operations. Four Quadrant Operation of
D.C Motors by Dual Converters — Closed Loop Operation of DC Motor (Block Diagram
Only)

UNIT -1l

CHOPPER FED DC MOTORS

Single Quadrant, Two Quadrant and Four Quadrant Chopper Fed DC Separately
Excited and Series Excited Motors — Continuous Current Operation — Output Voltage
and Current Wave Forms — Speed Torque Expressions — Speed Torque Characteristics
— Problems on Chopper Fed D.C Motors
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UNIT -1V

CONTROL OF INDUCTION MOTOR

Induction Motor Stator Voltage Control and Characteristics. AC Voltage Controllers -
Waveforms — Speed Torque Characteristics - Stator Frequency Control and
Characteristics. Voltage Source and Current Source Inverter - PWM Control —
Comparison of VSI and CS| Operations — Speed Torque Characteristics — Numerical
Problems on Induction Motor Drives — Closed Loop Operation of Induction Motor Drives
(Block Diagram Only) — Principles of Vector Control

Static Rotor Resistance Control — Slip Power Recovery — V/f control of Induction Motor
— Their Performance and Speed Torque Characteristics — Advantages- Applications —
Problems

UNIT-V

CONTROL OF SYNCHRONOUS MOTORS -

Separate Control & Self Control of Synchronous Motors — Operation of Self Controlled
Synchronous Motors by VSI and CSI Cycloconverters. Load Commutated CSI Fed
Synchronous Motor — Operation — Waveforms — Speed Torque Characteristics —
Applications — Advantages and Numerical Problems — Closed Loop Control Operation
of Synchronous Motor Drives (Block Diagram Only), Introduction to variable frequency
control.

Course Outcomes: The student should be able to:

e |dentify the choice of the electric drive system based on their applications

o  Explain the operation of single and multi quadrant electric drives

e Analyze single phase and three phase rectifiers fed DC motors as well as chopper
fed DC motors

e  Explain the speed control methods for AC-AC & DC-AC converters fed to Induction
motors and Synchronous motors with closed loop, and open loop operations.

TEXT BOOKS:
1. Power semiconductor controlled drives, G K Dubey, Prentice Hall, 1995.
2. Modern Power Electronics and AC Drives, B.K.Bose, PHI, 2002.

REFERENCE BOOKS:

1. Power Electronics, MD Singh and K B Khanchandani, Tata McGraw-Hill Publishing
company, 2008.

2. Power Electronic Circuits, Devices and applications, M.H.Rashid, PHI, 2005.

3. Electric drives Concepts and Applications, Vedam Subramanyam, Tata McGraw Hill

Publications, 2nd Edition, 2011.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR

L T P ©
B. Tech llI-Il Sem. (EEE) 2 4 0 3
15A02605 PROGRAMMABLE LOGIC CONTROLLER AND ITS APPLICATIONS

(CBCC-l)
Course Objectives: The objectives of the course are to make the students learn about:

> PLC and its basics, architecture, connecting devices and programming
> Implementation of Ladder logic for various Industrial applications

> Designing of control circuits for various applications

» PLC logic and arithmetic operations

UNIT-I

PLC Basics: PLC System, /0 Modules and Interfacing, CPU Processor, Programming
Equipment, Programming Formats, Construction of PLC Ladder Diagrams, Devices
Connected To I/0O Modules. PLC Programming: Input Instructions, Outputs, Operational
Procedures, Programming Examples Using Contacts and Coils. Drill Press Operation.

UNIT-II

Digital Logic Gates, Programming in the Boolean Algebra System, Conversion
Examples. Ladder Diagrams for Process Control: Ladder Diagrams & Sequence
Listings, Ladder Diagram Construction and Flowchart for Spray Process System.

UNIT-II

PLC Registers: Characteristics of Registers, Module Addressing, Holding Registers,
Input Registers, Output Registers. PLC Functions: Timer Functions & Industrial
Applications, Counter Function & Industrial Applications, Arithmetic Functions, Number
Comparison Functions, Number Conversion Functions

UNIT-IV

Data Handling Functions: SKIP, Master Control Relay, Jump, Move, FIFO, FAL, ONS,
CLR & Sweep Functions and Their Applications. Bit Pattern and Changing a Bit Shift
Register, Sequence Functions and Applications, Controlling of Two-Axis & Three Axis
Robots With PLC, Matrix Functions.
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UNIT-V

Analog PLC Operation, Types of PLC Analog Modules and Systems, PLC Analog
Signal Processing, BCD or Multibit data Processing, Analog output application
examples, PID Modules, PID Tuning, Typical PID Functions, PLC Installation,
Troubleshooting and Maintenance.

Course Outcomes: The student should be able to:

> Program a PLC for a given application
> Implement Ladder logic for various Industrial applications
> Design control circuits for various applications

TEXT BOOKS:

1. Programmable Logic Controllers- Principles and Applications by John W. Webb &
Ronald A. Reiss, Fifth Edition, ELSEVIER Ltd., 2009.

2. Programmable Logic Controllers 5th Edition, William Bolton, Newnes, ELSEVIER
Ltd., 2009.

REFERENCES:

1. Programmable Logic Controllers: An Emphasis on design & application, Kelvin T.
Erickson, Dogwood Valley Press, 2011.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR

L T P €
B. Tech IV-l Sem. (EEE) 3 1 0 3
15A02706 ENERGY AUDITING & DEMAND SIDE MANAGEMENT
(CBCC-Il)

Course Objectives: The objectives of this course include
e To learn about energy consumption and situation in India
e Tolearn about Energy Auditing.
e To learn about Energy Measuring Instruments.
o To understand the Demand Side Management.

UNI -l

INTRODUCTION TO ENERGY AUDITING

Energy Situation — World and India, Energy Consumption, Conservation, Codes,
Standards and Legislation. Energy Audit- Definitions, Concept, Types of Audit, Energy
Index, Cost Index, Pie Charts, Sankey Diagrams, Load Profiles, Energy Conservation
Schemes. Measurements in Energy Audits, Presentation of Energy Audit Results.

UNIT -l

ENERGY EFFICIENT MOTORS AND POWER FACTOR IMPROVEMENT

Energy Efficient Motors , Factors Affecting Efficiency, Loss Distribution , Constructional
Details , Characteristics - Variable Speed , Variable Duty Cycle Systems, RMS Hp-
Voltage Variation-Voltage Unbalance- Over Motoring- Motor Energy Audit.Power Factor
— Methods of Improvement, Power factor With Non Linear Loads

UNIT -lI

LIGHTING AND ENERGY INSTRUMENTS FOR AUDIT

Good Lighting System Design and Practice, Lighting Control, Lighting Energy Audit -
Energy Instruments- Watt Meter, Data Loggers, Thermocouples, Pyrometers, Lux
Meters, Tong Testers, Application of PLC’s

UNIT -V

INTRODUCTION TO DEMAND SIDE MANAGEMENT

Introduction to DSM, Concept of DSM, Benefits of DSM, Different Techniques of DSM -
Time of Day Pricing, Multi-Utility Power Exchange Model, Time of Day Models for
Planning. Load Management, Load Pricrity Technique, Peak Clipping, Peak Shifting,
Valley Filling, Strategic Conservation, Energy Efficient Equipment. Management and
Organization of Energy Conservation Awareness Programs.
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UNIT -V

ECONOMICS AND COST EFFECTIVENESS TESTS OF DSM PROGRAMS

Basic payback calculations, Depreciation, Net present value calculations. Taxes and
Tax Credit — Numerical Problems. Importance of evaluation, measurement and
verification of demand side management programs. Cost effectiveness test for demand
side management programs - Ratepayer Impact Measure Test, Total Resource Cost,
Participant Cost Test, Program Administrator Cost Test

Numerical problems: Participant cost test, Total Resource Cost test and Ratepayer
impact measure test.

Course Outcomes: After completion of the course the student should be able to:
e  Conduct energy auditing and evaluate energy audit results

o  Carry out motor energy audit

* Analyze demand side management concepts through case study

TEXT BOOKS:

1. Industrial Energy Management Systems, Arry C. White, Philip S. Schmidt, David
R. Brown, Hemisphere Publishing Corporation, New York, 1994,

2. Fundamentals of Energy Engineering - Albert Thumann, Prentice Hall Inc,
Englewood Cliffs, New Jersey, 1984,

REFERENCES:

1. Economic Analysis of Demand Side Programs and Projects - California
Standard Practice Manual, June 2002 - Free download available online
http://www.calmac.org/events/spm 9 20 02.pdf

2. Energy management by W.R. Murphy & G. Mckay Butter worth, Heinemann
publications, 2007.

3. Energy management by Paul o’ Callaghan, Mc-graw Hill Book company-1st
edition, 1998

4. Energy efficient electric motors by John .C. Andreas, Marcel Dekker Inc Ltd-
2nd edition, 1995.
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ANNAMACHARYA INSTITUTE OF TECHNOLOGY & SCIENCES: TIRUPATI

(AUTONOMOUS)
Year: 11 Semester:1I Branch of Study: EEE
Subject Code Subject Name L | T| P | Credits
19AES0509 Basics of Python Programming 210|0 2

Course Objectives:

e To learn the fundamentals of Python

¢ To elucidate problem-solving using a Python programming language

e To introduce a function-oriented programming paradigm through python
e To get training in the development of solutions using modular concepts
¢ To introduce the programming constructs of python

Unit —I

Introduction: What is a program, Running python, Arithmetic operators, Value and Types.
Variables, Assignments and Statements: Assignment statements, Script mode, Order of
operations, string operations, comments.

Functions: Function calls, Math functions, Composition, Adding new Functions, Definitions
andUses, Flow of Execution, Parameters and Arguments, Variables and Parameters are local,
Stackdiagrams, Fruitful Functions and Void Functions, Why Functions.

Unit - 11

Case study: The turtle module, Simple Repetition, Encapsulation, Generalization,
Interfacedesign, Refactoring, docstring.

Conditionals and Recursion: floor division and modulus, Boolean expressions,
Logicaloperators, Conditional execution, Alternative execution, Chained conditionals,
Nestedconditionals, Recursion, Infinite Recursion, Keyboard input.

Fruitful Functions: Return values, Incremental development, Composition, Boolean
functions,More recursion, Leap of Faith, Checking types.

Unit — III

Iteration: Reassignment, Updating variables, The while statement, Break, Square
roots,Algorithms.

Strings: A string is a sequence, len, Traversal with a for loop, String slices, Strings
areimmutable, Searching, Looping and Counting, String methods, The in operator,
Stringcomparison.

Case Study: Reading word lists, Search, Looping with indices.

Lists: List is a sequence, Lists are mutable, Traversing a list, List operations, List slices,
Listmethods, Map filter and reduce, Deleting elements, Lists and Strings, Objects and

values,Aliasing, List arguments. W
HEAD

Unit -1V gept.dﬂeddwlﬁftxzﬂx
Dictionaries: A dictionary is a mapping, Dictionary as a collection of counters, Logpingacharyo tnsiiiﬂie;’ 547 507
anddictionaries, Reverse Lookup, Dictionaries and lists, Memos, Global Variables. TIRUPATI -

Tuples: Tuples are immutable, Tuple Assignment, Tuple as Return values, Variable-
lengthargument tuples, Lists and tuples, Dictionaries and tuples, Sequences of sequences.
Files: Persistence, Reading and writing, Format operator, Filename and paths,
Catchingexceptions, Databases, Pickling, Pipes, Writing modules.
Classes and Objects: Programmer-defined types, Attributes, Instances as Return values,
Objectsare mutable, Copying.
Unit-V

" Classes and Functions: Time, Pure functions, Modifiers, Prototyping versus Planning

Classes and Methods: Object oriented features, Printing objects, The init method,



The str method, Operator overloading, Type-based Dispatch, Polymorphism, Interface
andImplementation

Inheritance: Card objects, Class attributes, Comparing cards, decks, Printing the Deck,
AddRemove shuffle and sort, Inheritance, Class diagrams, Data encapsulation.

The Goodies: Conditional expressions, List comprehensions, Generator expressions, any and
all,Sets, Counters, defaultdict, Named tuples, Gathering keyword Args.

Course Outcomes:

Student should be able to

s Apply the features of Python language in various real applications.

o Select appropriate data structure of Python for solving a problem.

° Design object oriented programs using Python for solving real-world problems.

° Apply modularity to programs.

Text books:
1. Allen B. Downey, ~Think Pythonl, 2nd edition, SPD/O‘Reilly, 2016.

Reference Books:

1. Martin C.Brown, -The Complete Reference: Pythonl, McGraw-Hill, 2018.

2. Kenneth A. Lambert, B.L. Juneja, ~Fundamentals of Pythonl, CENGAGE, 2015.

3. R. Nageswara Rao, -Core Python Programming], 2nd edition, Dreamtech Press, 2019



ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI (AUTONOMOUS)

Year: I1 Semester:11 Branch of Study:EEE
Subject Code Subject Name . [T [P |Credits
19AES0302 r‘l)esign Thinking and Product Innovation 2 0 0 2

Course Outcomes:

CO: 1 Summarize the basics of Engineering design process.

CO: 2 Explain historical development of Physics and science to Engineering.
CO: 3 Apply systematic approach to innovative designs.

CO: 4 Identify new technologies and requirement for new product development.
CO: 5 Explain and study of Product Development.

UNIT I

Engineering Design: Introduction to Engineering design process, the process of design by evolution, the
morphology of design, identification and analysis of need, true need, specifications, standards of performance, use
of checklists, morphological analysis, measure of physical realizability, economic and financial feasibility,
designing for shipping, handling and installation, design for maintenance, detaileddesign.

UNIT 1T

Physics to Engineering: Applied Physics, Application of Newton laws, Law of conservation of Energy, Ohm's
law, Electrostatic laws, Electromagnetic laws, solid state electronics.

Science to Engineering: Scientist, Engineer, engineering units and measurement, Materials science: non-
conductors, conductors, super conductors, science fields and engineering fields.

UNIT III

Systematic approach to product development: Design Thinking, Innovation, Empathize Design Thinking as a
systematic approach to Innovation, brainstorming, visual thinking, design challenges, innovation, art of
Innovation, strategies for idea generation, creativity, teams for innovation.

UNIT IV y

New product development: Procedure for new product development, study of introducing electrical and
electronic controls to the old products, importance of IOT in product development, environmental considerations
in design, safety considerations indesign, testing, customer support.

UNITYV

Study of Product Development- Agriculture: development of machines for separation of corn seeds, peeling of
groundnut shells, husk removing from paddy. Electrical: Design of burglar alarm, speedometer, water level
indicator, smart gates, smart lights. Design of: electrical vehicles, unmanned vehicles, design principles in drones.

Reference Books:

1. Philip Kosky, Robert T. Balmer,William D. Keat,George Wise, —Exploring Engineering: An Introduction to
Engineering and Designl, 4/e, Elsevier,2016.

2. David Ralzman, -History of Modern Designl, 2/e, Laurence King Publishing I.td.,2010.

3. An AVA Book, —Design Thinkingl, AVA Publishing,2010.

4. G.Pahl, W.Beitz, J. Feldhusen, KH Grote, —Engineering Design: A Systematic Approachl, 3/e, Springer,2007.

5. Tom Kelley, Jonathan Littman, -Ten Faces in Innovationl, Currency Books,2006.

6. Fundamentals of Design and Manufacturing by G. K. Lal, Vijay Gupta, and N. Venkata Reddy, Narosa
PublishingHouse.

List of IPO no. and keyword Competency Performance

COs Indicator Indicator

CO: 1 IPO3: Design/development of solutions 3.1 3.1.1

02 PO 1: Engineering knowledge 13 el

CO: 3 IPO 1: Engineering knowledge 1.3 1.3.1

CO: 4 IPO3: Design/development of solutions 3.1 311

CO: 5 IPO 1: Engineering knowledge 1.3 1:3:1
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ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI

(AUTONOMOUS)
Year: IV Semester: I Branch of Study: EEE
COURSE
CODE COURSE TITLE L T| P | CREDITS
19APE0205 |FLEXIBLE AC TRANSMISSION SYSTEMS| 3 0[O0 3
COURSE OUTCOMES:

On the completion of this course the student will be able to:

1. Understand various control issues, for the purpose of identifying the scope and for selection
of specific FACTS controllers. _

2. Apply the concepts in solving problems of simple power systems with FACTS controllers.

3. Design simple FACTS controllers and converters for better transmission of electric power.

4. Understand to deal with problems in Power System as Power System Engineer.

UNIT-I: CONCEPTS OF FLEXIBLE AC TRANSMISSION SYSTEMS

Transmission line Interconnections, Power flow in parallel lines, Mesh systems, Stability
considerations, Relative importance of controllable parameters, Basic types of FACTS
controllers, Shunt controllers, Series controllers, Combined shunt and series controllers,
Benefits of FACTS.

UNIT-II: VOLTAGE AND CURRENT SOURCED CONVERTERS

Single Phase Full Wave Bridge Converter, Three Phase Full Wave Bridge Converter,
Transformer Connections for 12-Pulse Operation, 24 and 48-Pulse Operation, Three Level
Voltage Sourced Converter, Pulse Width Modulation (PWM) Converter, Converter Rating,
Concept of Current Sourced Converters, Thyristor based converters, Current Sourced
Converter with Tumn off Devices, Comparison of Current Sourced and Voltage Sourced
Converters.

UNIT-III: STATIC SHUNT COMPENSATORS

Objectives of Shunt Compensation, Midpoint Voltage Regulation for Line Segmentation, End
of Line Voltage Support to Prevent Voltage Instability, Improvement of Transient Stability,
Power Oscillation Damping, Methods of Controllable VAR Generation, Variable Impedance
Type Static VAR Generators, Switching Converter Type VAR Generators, Hybrid VAR
Generators, SVC and STATCOM, Transient Stability Enhancement and Power Oscillation
Damping, Comparison Between STATCOM and SVC, V-1, V-Q Characteristics, Response
Time.

UNIT-IV: STATIC SERIES COMPENSATORS

Objectives of Series Compensation, Voltage Stability, Improvement of Transient Stability,
Power Oscillation Damping, Sub-synchronous Oscillation Damping, Variable Impedance Type
Series Compensators, GTO Thyristor Controlled Type Series Capacitor (GCSC), Thyristor
Switched Series Capacitor (TSSC), Thyristor-Controlled Series Capacitor(TCSC), Basic
Operating Control Schemes for GCSC, TSSC, and TCSC, Switching Converter Type Series
Compensators, The Static Synchronous Series Capacitor(SSSC), Transmitted Power Versus
Transmission Angle Characteristic,

Control Range and VA Rating, Capability to Provide Real Power Compensation.

&z
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UNIT-V: POWER FLOW CONTROLLERS

The Unified Power Flow Controller-Basic Operating Principles, Conventional Transmission
Control Capabilities, Independent Real and Reactive Power Flow Control. Control Structure,
Basic Control System for P and Q Control, Dynamic Performance, The Interline Power Flow
Controller (IPFC), Basic Operating Principles and Characteristics, Generalized and
Multifunctional FACTS Controllers.

TEXT BOOKS:

1. Understanding FACTS — Concepts and technology of Flexible AC Transmission systems,
Narain G. Hingorani, Laszlo Gyugyi, IEEE Press, WILEY, 1st Edition, 2000, Reprint 2015.
2. FACTS Controllers in Power Transmission and Distribution, Padiyar K.R., New Age
International Publishers, 1st Edition, 2007.

REFERENCE BOOKS:

1. Flexible AC Transmission Systems: Modellmg and Control, Xiao — Ping Zhang, Christian
Rehtanz, Bikash Pal, Springer, 2012, First Indian Reprint, 2015.

2. FACTS — Modelling and Simulation in Power Networks, Enrigue Acha,Claudio R. Fuerte
— Esquival, Huge Ambriz — perez, Cesar Angeles — Camacho, WILEY India Private Ltd.,
2004, Reprint 2012.

CO No. PO No. and keyword Competency | Performance
Indicator Indicator
Co1 * | PO1: Engineering knowledge 13 1.3.1
PO2: Problem analysis 24 24.1
co2 PO1: Engineering knowledge 1.3 1.3.1
PO2: Problem analysis 2.4 24.1
Co3 PO1: Engineering knowledge 1.4 1.4.1
PO2: Problem analysis 2.4 24.1
Co4 PO1: Engineering knowledge 13 1.3.1
PO2: Problem analysis 2.4 24.1
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AK20 REGULATIONS

ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES:: TIRUPATI

(Autonomous)
Year: 11 Semester: IV Branch: EEE
COURSE
CODE COURSE TITLE L T| P | CREDITS
20AES0509 | BASICS OF PYTHON PROGRAMMING | 3 00 3

Course Outcomes (CO):
CO1: Apply the features of Python language in various real applications.

e Select appropriate data structure of Python for solving a problem.
e Design object oriented programs using Python for solving real-world problems.
CO2: Apply modularity to programs.

UNIT -1 9 Hrs
Introduction: What is a program, Running python, Arithmetic operators, Value and Types.
Variables, Assignments and Statements: Assignment statements, Script mode, Order of operations,
string operations, comments. Functions: Function calls, Math functions, Composition, Adding new
Functions, Definitions and Uses, Flow of Execution, Parameters and Arguments, Variables and
Parameters are local, Stack diagrams, Fruitful Functions and Void Functions, Why Functions.

UNIT - H 9 Hrs
Case study: The turtle module, Simple Repetition, Encapsulation, Generalization, Interface design,
Refactoring, docstring. Conditionals and Recursion: floor division and modulus, Boolean
expressions, Logical operators, Conditional execution, Alternative execution, Chained
conditionals, Nested conditionals, Recursion, Infinite Recursion, Keyboard input. Fruitful
Functions: Return values, Incremental development, Composition, Boolean functions, more
recursion, Leap of Faith, Checking types

UNIT - X 8Hrs

Iteration: Reassignment, Updating variables, The while statement, Break, Square roots,
Algorithms. Strings: A string is a sequence, len, Traversal with a for loop, String slices, Strings
are immutable, Searching, Looping and Counting, String methods, The in operator, String
comparison. Case Study: Reading word lists, Search, Looping with indices. Lists: List is a
sequence, Lists are mutable, Traversing a list, List operations, List slices, List methods, Map filter
and reduce, Deleting elements, Lists and Strings, Objects and values, Aliasing, List arguments.

UNIT -1V 8Hrs
Dictionaries: A dictionary is a mapping, Dictionary as a collection of counters, Looping and
dictionaries, Reverse Lookup, Dictionaries and lists, Memos, Global Variables. Tuples: Tuples are
immutable, Tuple Assignment, Tuple as Return values, Variable-length argument tuples, Lists and
tuples, Dictionaries and tuples, Sequences of sequences. Files: Persistence, Reading and writing,
Format operator, Filename and paths, Catching exceptions, Databases, Pickling, Pipes, Writing
modules. Classes and Objects: Programmer-defined types, Attributes, Instances as Return values,
Objects are mutable, Copying.
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UNIT -V 10Hrs
Classes and Functions: Time, Pure functions, Modifiers, Prototyping versus Planning Classes and
Methods: Object oriented features, Printing objects, The init method, The __str _method, Operator
overloading, Type-based Dispatch, Polymorphism, Interface and Implementation Inheritance:
Card objects, Class attributes, Comparing cards, decks, Printing the Deck, Add Remove shuffle
and sort, Inheritance, Class diagrams, Data encapsulation. The Goodies: Conditional expressions,
List comprehensions, Generator expressions, any and all, Sets, Counters, defaultdict, Named
tuples, Gathering keyword Args

Textbooks:
1. Allen B. Downey, “Think Python”, 2nd edition, SPD/O’Reilly, 2016.

Reference Books:

1. Martin C.Brown, “The Complete Reference: Python”, McGraw-Hill, 2018.
2. Kenneth A. Lambert, B.L. Juneja, “Fundamentals of Python”, CENGAGE, 2015.
3. R. Nageswara Rao, “Core Python Programming”, 2nd edition, Dreamtech Press, 2019
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ANNAMACHARYA INSTITUTE OF TECHNOLOGY ANDSCIENCES, TIRUPATI

(AUTONOMOUS)
Year: III Semester: V Branch of Study: EEE
COURSE CODE COURSE TITLE L | T | P |CREDITS
20APC0211 ELECTRICAL MACHINES - III 3 0 0 3

COURSE OUTCOMES:

On the completion of this course the student will be able to:

1. Acquire knowledge on construction and operation of brushless D.C motor.
2. Understand construction and operation of PMSM.

3. Acquire knowledge on synchronous and switched reluctance motors.

4. Acquire knowledge of other modern special machines.

UNIT I PERMANENT MAGNET BRUSHLESS D.C. MOTORS 9
Fundamentals of Permanent Magnets -Construction-Principle of operation — Magnetic circuit
analysis — EMF and torque equations — Performance characteristics - Closed loop control—
Applications

UNIT II PERMANENT MAGNET SYNCHRONOUS MOTORS 9
Principle of operation — EMF and Torque equations — Phasor diagram — Performance
characteristics — Closed loop control— Applications.

UNIT 11l SYNCHRONOUS RELUCTANCE MOTORS 9
Constructional features — Types — Axial and Radial flux motors — Operating principles —
Phasor diagram- Voltage and Torque Equations - Performance Characteristics — Applications.

UNIT IV SWITCHED RELUCTANCE MOTORS 9
Constructional features — Principle of operation — Torque production - Power Converters and
their controllers — Performance Characteristics — Closed loop control — Applications.

UNIT V OTHER SPECIAL MACHINES 9
Constructional features — Principle of operation and characteristics of : Stepper Motor,
Hysteresis motor, AC series motors, Linear motor, Hybrid motor, Polyphase induction
motors, premium efficiency motors.

TEXT BOOKS:

1. K. Venkataratnam, ‘Special Electrical Machines’, Universities Press (India) Private
Limited, 2008.

2. T. Kenjo, ‘Stepping Motors and Their Microprocessor Controls’, Clarendon Press
London, 1984.

3. E.G. Janardanan, ‘Special electrical machines’, PHI learning Private Limited, Delhi, 2014.
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REFERENCES:

1. R. Krishnan, ‘Switched Reluctance Motor Drives — Modeling, Simulation, Analysis,
Design and Application’, CRC Press, New York, 2001.
2. T. Kenjo and S. Nagamori, ‘Permanent Magnet and Brushless DC Motors’, Clarendon
Press, London, 1988.
3. T. J. E. Miller, ‘Brushless Permanent-Magnet and Reluctance Motor Drives’, Oxford
University Press, 1989.
4. Energy-Efficient Electric Motors, Revised and Expanded by Ali Emadi, 3rd Edition, ISBN
9780824757359, Published August 30, 2004 by CRC Press.

4. R.Srinivasan, ‘Special Electrical Machines’, Lakshmi Publications, 2013.

, Competency | Performance
CO No. PO No. and keyword Indicator Indicator
CO1 | PO1: Engineering knowledge 1.3 1.3.1
CO2 | PO1: Engineering knowledge 1.3 j i
CO3 | PO1: Engineering knowledge 1.3 13.1
CO4 |POI: Engineering knowledge = =

=
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ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI

(AUTONOMOUS)
Year: 111 Semester: VI Branch of Study: EEE
COURSE CODE COURSE TITLE L | T| P | CREDITS
20APC0218 SWITCHGEAR AND PROTECTION 3 0| 0 3

COURSE OUTCOMES:

At the end of the course the student should be able to:
1. Acquire knowledge on various types of fuses, breakers and relays used for power system
protection.
2. Design protection system for generators and transformers.
3. Identify various types of the relays in protecting feeders, lines and bus bars.
4. Demonstrate the protection of a power system from over voltages.

UNIT - I SWITCHGEAR FOR PROTECTION

Fuses: Definitions, characteristics, types, HRC fuses.

Circuit Breakers: Elementary Principles of Arc Interruption, Restriking Voltage and Recovery
Voltage - Restriking Phenomenon, Average and Maximum RRRV, Current Chopping and Resistance
Switching - CB Ratings and Specifications — Auto Reclosures - Types of Circuit Breakers: Air blast,
Air break, Oil, SF6, Vacuum circuit breakers, Minimum Qil Circuit Breakers and Earth leakage
circuit breakers - Difference between circuit breakers and isolators— making and breaking capacity.

UNIT - II RELAYS

Electromagnetic Relays - Basic Requirements of Relays — Primary and Backup Protection -
Construction Details of — Attracted Armature, Balanced Beam, Inductor Type and Differential Relays
— Universal Torque Equation — Characteristics of Over Current, Direction and Distance Relays. Static
Relays — Advantages and Disadvantages — Definite Time, Inverse and IDMT.

Static Relays — Comparators — Amplitude and Phase Comparators. Microprocessor Based Relays —
Advantages and Disadvantages — Block Diagram for Over Current (Definite, Inverse and IDMT) and
Distance Relays.

UNIT - III PROTECTION OF GENERATORS & TRANSFORMERS

Principles and need for protective schemes — Equipment earthing and neutral grounding - Protection
of Generators against Stator Faults, Rotor Faults and Abnormal Conditions. Restricted Earth Fault
and Inter-Turn Fault Protection — calculation of percentage winding

unprotected. Protection of Transformers: Percentage Differential Protection, Numerical Problems on
Design of CT Ratio, Buchholtz Relay Protection, Numerical Problems.

UNIT - IV PROTECTION OF FEEDERS & LINES

Protection of Feeder (Radial & Ring Main) Using Over Current Relays. Protection of Transmission
Line — 3 Zone Protection Using Distance Relays. Carrier Current Protection.

Protection of Bus Bars.
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UNIT - V OVER VOLTAGES IN POWER SYSTEMS

Generation of Over Voltages in Power Systems - Protection against Lightning over Voltages -
Valve Type and Zinc-Oxide Lighting Arresters - Insulation Coordination — Surge arresters —
Special earthing for lightning arresters.

TEXT BOOKS:

1. Badri Ram, D.N Viswakarma, “Power System Protection and Switchgear”, TMH
Publications, 2011.

2. Sunil S Rao, “Switchgear and Protection”, Khanna Publishers, 1992.

REFERENCE BOOKS:

1. C.L.Wadhwa, “Electrical Power Systems”, New Age international (P) Limited, Publishers,
2012.

2. Y.G. Paithankar , “Transmission network Protection”, Taylor and Francis,2009.

3. Bhuvanesh Oza, “Power system protection and switch gear”, TMH, 2010.

CO No. PO No. and keyword Competency | Performance

Indicator Indicator
CO1 | PO1: Engineering knowledge = )
.. e 1.4 1.4.1
CO2 | POI: Engineering knowledge 1.4 1.4.1
CO3 | PO1: Engineering knowledge 1.3 1.3.1
: B 13 1.3.1
CO4 | POI: Engineering knowledge 14 141
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