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SCHEME OF INSTRUCTION & EXAMINATION

B.E. (Electrical and Electronics Engineering) IV —- SEMESTER

Scheme of Scheme of
Instruction Examination

S. Course . - - =
No Code Course Title ol €2 | w | w 2 % o
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Theory Courses
1 | HS102EG !Effectl\(e Technical Communication o | . i 5 30 | 70 3 2
in English
2 | PCA408EE | Power Systems — | 3| -1 - 3 30 | 70 3 3
3 | ES305ME | Energy Sciences and Engineering 2 | - | - 2 30 | 70 3 2
4 | PC409EE | Electrical Machines —I1 3 11| - 4 30 | 70 3 4
5 | PCA410EE | Digital Electronics and Logic Design 3| - - 3 30 | 70 3 3
6 | PCA11EE | Power Electronics 3| -1 - 3 30 | 70 3 3
Practical / Laboratory Courses
7 | PC455EE | Electrical Machines Lab — | - - | 2 2 25 | 50 3 1
8 | PCA456EE | Power Electronics Lab - -2 2 25 | 50 3 1
9 | pcas7eE E;gltal Electronics and Logic Design i o9 9 25 | 50 3 1
Total 16 (01|06 | 23 |330(570 - 20
HS: Humanities and Social Sciences BS: Basic Science ES: Engineering Science
MC: Mandatory Course PC: Professional Core PE: Professional Elective
L: Lecture T: Tutorial P: Practical D: Drawing

CIE: Continuous Internal Evaluation

Note:

1. Each contact hour is a clock hour.

2. The duration of the practical class is two hours, however it can be extended wherever necessary, to enable the
student to complete the experiment.
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Course Code Course Title Core/Elective
HS102EG Effective Technical Communication in English Core
Contact Hours per Week
Prerequisite L T D b CIE SEE Credits
- 2 - - - 30 70 2

Course Objectives

To expose the students to:

» Features of technical communication

» Types of professional correspondence

» Techniques of report writing

» Basics of manual writing

» Aspects of data transfer and presentations.

Course Outcomes
On successful completion of the course, the students would be able to:
1. Handle technical communication effectively
2. Use different types of professional correspondence
3. Use various techniques of report writing
4. Acquire adequate skills of manual writing
5. Enhance their skills of information transfer and presentations

UNIT I

Definition and Features of Technical communication: Definition and features of technical communication
(precision, relevance, format, style, use of visual aids), Differences between general writing and technical
writing, Types of technical communication (oral and written)

UNIT Il
Technical Writing-1 (Official correspondence): Emails, IOM, Business letters, Business proposals.

UNIT Il
Technical writing-11 (Reports): Project report, Feasibility report, Progress report, Evaluation report.

UNIT IV
Technical writing- 111 (Manuals): Types of manuals, User manual, Product manual, Operations manual.

UNIT V
Information Transfer and Presentations: Non-verbal (bar diagram, flow chart, pie chart, tree diagram) to
verbal (writing), Verbal (written) to non-verbal, Important aspects of oral and visual presentations.

Suggested Readings:
1. Raman, Meenakshi & Sharma, Sangeeta. (2015). Technical Communication: Principles and Practice
(3rd ed.). New Delhi, OUP.
2. Rizvi, Ashraf, M. (2017). Effective Technical Communication (2nd ed.). New Delhi, Tata McGraw
Hill Education.

3. Sharma, R. C., & Mohan, Krishna. (2017). Business Correspondence and Report Writing: A
Practical Approach to Business & Technical Communication (4th ed.). New Delhi, Tata McGraw
Hill Education.

Tyagi, Kavita &Misra, Padma. (2011). Advanced technical communication. New Delhi, PHI Learning.
5. Jungk, Dale. (2004). Applied writing for technicians. New York, McGraw-Hill Higher Education.

e
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Course Code Course Title Core/Elective
PC408EE Power Systems — | Core
Contact Hours per Week
Prerequisite B T D 5 CIE SEE Credits
- 3 - - - 30 70 3

Course Objectives
The course is introduced
» To be able to learn and understand the conventional and renewable generating power stations and
economics of generation.
> To be able to understand design concepts of transmission lines and cables.

Course Outcomes
After successful completion of the course the students will be able to
1. The students will acquire knowledge in conventional renewable generating power stations and
economics of generation
2. The students will acquire knowledge regarding the design concepts of t transmission lines and cables.

UNIT I

Economics of Power Generation: Load Curve, Load Demand and Diversified factors, Base Load and Peak
load operation, Types of costs and depreciation fund calculations, Methods of power factor improvement,
Economics of power factor improvement, Tariffs, Distribution: 2 wire and 3 wire distributors, Ring mains, AC
distribution calculations.

UNIT I

Steam Power Stations: Choice of site, Layout & various parts of station, Boilers, Turbines, Super Heaters,
Economizers, Air pre-heaters etc. and their Pulverized fuel, Coal handling. Hydro-Electric Power plants:
Estimation Hydrograph, Flow duration curve, Mass curve, Storage and poundage, Types electric plants and
layouts, Prime movers for hydro- electric plants.

UNIT Il
Nuclear Power Plants: Fissile materials, working principle of nuclear plants and reactor control, Shielding,
Types of reactors. Non-Conventional Energy Sources — Basic principles of Wind, solar, biomass and gas
turbines.

UNIT IV

Over-Head Lines: Supports sag and tension calculations, Effect of wind and ice, Erection conditions,
Insulators: Types of insulators, Potential distribution over a string of suspension insulators, Methods of
equalizing the potential, Testing of insulators. Insulated Cables: Conductors for cables, insulating materials,
Mechanical protection, Low voltage cables, Grading of cables, Three phase high voltage cables and Super
voltage cables, Capacitance of three-core cables.

UNIT V

Inductance and Capacitance of Transmission Lines: Inductance and capacitance of overhead line
conductors, Single phase and three-phase with symmetrical composite conductors, GMR and GMD Spacing,
Transposition, Bundled conductors, Effect of earth capacitance.

Suggested Readings:
1. Wadhwa C.L., Electrical Power Systems, New Age International (P) Ltd., 4" Edition, 2007.
2. Wadhwa C.L., Generation, Distribution and Utilization of Electrical Energy, New Age International (P)
Ltd., 4™ Edition, 2006.
3. Singh S.N., Electrical Power Generation, Transmission and Distribution, Prentice Hall of India, Pvt. Ltd.,
New Delhi, 2003.
4. V.K.Mehta, Principles of Power Systems, S. Chand and Co., 2007.
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Course Code Course Title Core/Elective
ES305ME Energy Sciences and Engineering Core
Contact Hours per Week
Prerequisite CIE SEE Credits
L T D P
- 2 - - - 30 70 2

Course Objectives
The objectives of this course is to impart knowledge of
»  Able to identify various sources of energy.
»  Understand the difference between Conventional and renewable energy sources.
> ldentify various storage devices of Energy.
»  Able to estimate the costing of power plant.
Course Outcomes
After completing this course, the student will be able to:
1. Understand the basics of various sources of energy
2. Analyze the present status of conventional energy sources.
3. Understand the working principles of Renewable Energy systems
4. Design and develop waste heat recovery systems.
5. Relate energy economics, standards and future challenges.

UNIT-I
Introduction: Various sources of energy, relative merits and demerits, Statistics and prospects of conventional
and Renewable energy sources.

UNIT-I1I

Conventional Energy Sources: Fossil Fuels: Power generation using steam turbine and gas turbine power
plants, Nuclear Fuels: Parts of reactor core, Nuclear power plant outline, Methods to dispose radioactive waste.
Hydro Energy: Spillways, Hydroelectric power plant outline.

UNIT-11I

Renewable Energy Systems: Solar Energy — Types of collectors and concentrators, Solar Photo Voltaic Cell.
Wind Energy — Types of Wind Turbines and their working, geothermal power plant, Biomass conversion, Wave
Energy power plant, Tidal Energy power plant, Ocean thermal energy power plant.

UNIT-IV

Storage: Methods to store Mechanical Energy, Electrical Energy, Chemical Energy and Thermal Energy. Co-
generation &Tri-generation: Definition, application, advantages, classification, saving Potential. Energy waste,
waste heat recovery classification, advantages and applications, commercially viable waste heat recovery
devices.

UNIT-V

Power Plant Economics and Environmental Considerations: Costing, Estimation of power production -
Pollutants and Pollution Standards -Methods of pollution control. Energy Efficiency rating and BEE standards,
Future energy needs and challenges.

Suggested Reading:
1. Wakil MM, Power Plant Technology, McGraw Hill Publishers.
2. P.K. Nag, Power Plant Engineering, McGraw-Hill Publishers.
3. G.D. Rai, Non-Conventional Energy Sources, Khanna Publishers.
4. Mili Majumdar, Energy Efficient Buildings in India, Ministry of Non-Conventional Energy Sources.
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Course Code Course Title Core/Elective
PC409EE Electrical Machines — 11 Core
Contact Hours per Week
Prerequisite 3 T 5) P CIE SEE Credits
PC403EE 3 1 - - 30 70 4

Course Objectives
» To be able to understand in detail about transformers and induction machines. Construction, principle,
performance characteristics and testing.
» To understand the construction, principle and performance characteristics of fractional horse power
motors.
Course Outcomes
After completing this course, the student will be able to:
1. Explain the rating, testing and applications of single phase, three phase transformers
2. Acquire the knowledge of Rotating magnetic field theory, Double field revolving theory
3. Develop equivalent circuit diagram of transformer, three phase induction motor and single-phase
induction motor.
4. Develop Slip-torque characteristics of single phase and three phase induction motors
5. Demonstrate knowledge of Starting methods, Speed control methods and applications of single and
three phase induction motors.

UNIT-I

Three - Phase Induction Motors: Constructional features - Rotating magnetic field theory, Principle of
operation of Squirrel cage and Slip ring motors, Phasor diagram, Equivalent Circuit, Expression for torque,
starting torque, Max torque. Slip-torque characteristics, Equivalent circuit parameters from no-load and blocked
rotor test, Circle diagram, Determination of performance characteristics of induction motor, Applications.

UNIT-I1I

Starting and Speed Control Methods: Starting methods of 3-phase induction motor —Auto transformer, Star-
delta Starter. Double cage machine, Speed control methods — Resistance control, Voltage Control, Pole changing,
Cascading, Induction Generator - Principle of operation, Applications.

UNIT-HI

Synchronous machines: Types and Constructional Details - Types of Winding, Winding factors - E.M.F.
equation - Fractional pitch and fractional slot windings - Suppression of harmonics and tooth ripple - Armature
reaction and reactance - Synchronous impedance. Synchronous Generator: Voltage Regulation - Phasor diagram
of alternator with non-salient poles - O.C. and S.C. Characteristics- Synchronous impedance, Ampere turn, ZPF
methods for finding regulation - Principle of two reaction theory and its application for the salient pole-
synchronous machine analysis - Synchronizing and parallel operation.

UNIT - IV

Synchronous Motor: Theory of operation - Vector diagram - Variation of current and p.f. with excitation -
Hunting and its prevention - Current and power circle diagram - Predetermination of performance -
Methods of starting and synchronizing - Synchronizing power, Synchronous condenser. Applications.

UNIT-V

Single Phase Motors: Double field revolving theory. Equivalent circuit of single-phase induction Motor-
Principle of operation, speed torque characteristics of a split phase and capacitor motors. Compensated and
uncompensated series motor, Repulsion motor and universal motor - Applications.

Special Machines: Stepper Motors — Constructional features, Principle of operation, Types of Stepper Motors,
Brushless DC Motor — Construction and Principle of Operation, Switched Reluctance Motor —Construction
and Principle of Operation, Applications.
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Suggested Readings:

P.S.Bimbhra, Electrical Machinery, 7'" Edition, Khanna Publishers.

D.P. Kothari and 1.J. Nagrath, Electrical Machines, Tata McGraw Hill, 4" Edition, 2010.

M.G.Say, The Performance and Design of AC. Machines, Pitman Publication, 2002.

Irving L. Kosow, Electric Machinery and Transformers, PPH, Pearson Education 2" Edition, 2009.

P. Satish Kumar, G. Sridhar, Electrical Machines — A Practical Approach” by De Gruyter Publication,
Germany, 2020.

arowdhE
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Course Code Course Title Core/Elective
PC410EE Digital Electronics and Logic Design Core
Contact Hours per Week
Prerequisite 3 T D s CIE SEE Credits
- 3 - - - 30 70 3

Course Objectives

» Understand and apply the Boolean algebra and arithmetic circuits.

> Apply combinational digital circuits for logic functions

» Logic gates, memory, including CMOS gates, flip-flops, arrays, and programmable logic.

» Design tools, both manual and computerized, for design, optimization, and test of logic circuits.
Course Outcomes
At the end of the course students will be able to

1. Understand and apply the Boolean algebra, including CMOS gates and arithmetic circuits.

2. Apply combinational digital circuits for logic functions

3. Use the concepts of Boolean Algebra for the analysis & design of sequential logic circuits

4. Design various A/D and D/A converters

5. Design various logic gates starting from simple ordinary gates to complex programmable logic devices

and arrays.

UNIT- |

Fundamentals of Digital Systems and logic families: Digital signals, digital circuits, AND, OR, NOT, NAND,
NOR and Exclusive-OR operations, Boolean algebra, examples of IC gates, number systems-binary, signed
binary, octal hexadecimal number, binary arithmetic, one's and two’s complements arithmetic, codes, error
detecting and correcting codes, characteristics of digital ICs, digital logic families, TTL, Schottky TTL and
CMOS logic, interfacing CMOS and TTL, Tri-state logic.

UNIT-I1I

Combinational Digital Circuits: Standard representation for logic functions, K-map representation,
simplification of logic functions using K-map, minimization of logical functions. Don’t care conditions,
Multiplexer, De-Multiplexer/Decoders, Adders, Subtractors, BCD arithmetic, carry look ahead adder, serial
adder, ALU, elementary ALU design, popular MSI chips, digital comparator, parity checker/generator, code
converters, priority encoders, decoders/drivers for display devices-M method of function realization.

UNIT-HI

Sequential circuits and systems: A 1-bit memory, the circuit properties of Bistable latch, the clocked SR
flip flop, J, K, T and D-type flip flops, applicationsofflipflops,shiftregisters,applicationsofshiftregisters,serial to
parallel converter, parallel to serial converter, ring counter, sequence generator, ripple(Asynchronous) counters,
synchronous counters, counters design using flip flops, special counter IC’s, asynchronous sequential
counters, applications of counters.

UNIT-1V

A/D and D/A Converters: Digital to analog converters: weighted resistor/converter, R-2R Ladder D/A
converter, specifications for D/A converters, examples of D/A converter ICs, sample and hold circuit, analog to
digital converters: quantization and encoding, parallel comparator A/D converter, successive
approximation A/D converter, counting A/D converter, dual slope A/D converter, A/D converter using
voltage to frequency and voltage to time conversion, specifications of A/D converters, example of A/D converter
ICs.

UNIT-V
Semiconductor memories and Programmable logic devices: Memory organization and operation, expanding
memory size, classification and characteristics of memories, sequential memory, read only memory
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(ROM), read and write memory (RAM), content addressable memory (CAM), charge de coupled device

memory (CCD), commonly used memory chips, ROM as a PLD, Programmable logic array, Programmable
array logic, complex Programmable logic devices (CPLDS), Field Programmable Gate Array (FPGA).

Suggested Readings:
1. R.P.Jain, Modern Digital Electronics, McGraw Hill Education, 20009.
2. M. M. Mano, Digital logic and Computer design, Pearson Education India, 2016.
3. A. Kumar, Fundamentals of Digital Circuits, Prentice Hall India, 2016.

58



Faculty of Engineering, O.U. AICTE Model Curriculum with effect from Academic Year 2020-21

Course Code Course Title Core/Elective
PC411EE Power Electronics Core
Contact Hours per Week
Prerequisite L T D P CIE SEE Credits
- 3 - - - 30 70 3

Course Objectives
» Understand the characteristics and performance of various power electronic devices.
> Analyze single and three phase controlled rectifier circuits.
> Understand choppers circuits and AC voltage controllers
» Understand the performance of single phase and three phase inverter circuits.
Course Outcomes
At the end of the course students will be able to
1. Understand the characteristics and performance of various power electronic devices.
2. Analyze single and three phase controlled rectifier circuits.
3. Understand choppers circuits and AC voltage controllers
4. Understand the performance of single phase inverter circuits.
5. Analyse the operation of three phase voltage source inverters.

UNIT-I
Power Switching Devices: Diode, Thyristor, MOSFET, IGBT: static and dynamic Characteristics; Firing
circuit for thyristor; Voltage and current commutation of a thyristor; Gate drive circuits for MOSFET and IGBT.

UNIT-1I

Thyristor Rectifiers: Single-phase half-wave, full-wave and semi controlled rectifiers with R-load and
highly inductive load; Three-phase half wave, full wave and semi controlled bridge thyristor rectifier
with R-load and highly inductive load; Input current wave shape and power factor.

UNIT-I11

DC-DC Converters: Elementary chopper with an active switch and diode concepts of duty ratio and average
voltage, power circuit and operation of buck, boost and buck-boost converters in continuous conduction mode,
duty ratio control of output voltage. AC-AC Converter: Power circuit and operation of single-phase AC
Voltage Controller with R & RL Load. Basic concepts of Cycloconverter and Matrix converter.

UNIT-IV

Single-phase Inverter: Power circuit and operation of single-phase voltage source inverter in square wave mode,
sinusoidal pulse width modulation (Unipolar and bi-polar), relation between modulation index and output voltage.
Calculation of performance parameters of inverter.

UNIT-V

Three-phase Inverter: Power circuit and operation of three-phase voltage source inverter in 180° and 120°
modes, Bi-polar sinusoidal pulse width modulation, relation between modulation index and output voltage.
Elementary operation of CSI, Comparison of VVoltage Source Inverter and Current source Inverter

Suggested Readings:
1. M. H. Rashid, Power Electronics: Circuits, Devices and Applications, Pearson Education India, 2009.
2. N. Mohan and T. M. Undeland, Power Electronics: Converters, Applications and Design, John Wiley
& Sons, 2007.
3. R.W. Erickson and D. Maksimovic, Fundamentals of Power Electronics, Springer Science & Business
Media, 2007.
L. Umanand, Power Electronics: Essentials and Applications, Wiley India, 2009.
5. Dr. P.S. Bhimbra, Power Electronics, Khanna Publishers, 2009.
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Course Code Course Title Core/Elective
PC455EE Electrical Machines Lab - | Core
Contact Hours per Week
Prerequisite 3 T D P CIE SEE Credits
PC403EE - - - 2 25 50 1

Course Objectives
» To learn operation and performance characteristics of d.c machines by conducting various experiments

» To understand the operation and performance characteristics of transformers by conducting various
Course Outcomes
The students will be able to:
1.
2.

3.

and tests practically.

experiments and tests.

Estimate the efficiency and voltage regulation of D.C. generator and transformers under various
loading conditions.

Acquire the knowledge of efficiency and speed regulation D.C. Motors under various loading
conditions.

Able to understand the speed control of DC motor by conducting different experiments

List of Experiments:
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Magnetization characteristics of a separately excited D.C. generator.

Determination of the load characteristics of shunt and compound generators.

Determination of the performance and mechanical characteristics of series, shunt and compound motors.
Separation of iron and friction losses and estimation of parameters in D.C. machine.

Speed control of D.C. Shunt motor using shunt field control and armature control methods.

Separation of core losses in a single phase transformer.

Open circuit and short circuit and load test on a single phase transformer.

Sumpner's test on two identical transformers.

Three phase Transformer connections.

. Three phase to two phase transformation and open delta connection.
. Retardation test.
. Hopkinson's test.
13.

Swinburne's test.

Note: At least ten experiments should be conducted in the Semester.

Suggested Readings:

1.

2
3.
4.
5

P.S.Bimbhra, Electrical Machinery, Khanna Publishers 2006

D.P. Kothari & I.J. Nagrath, Electrical Machines, Tata McGraw Hill, 4th Edition, 2010.

M.G.Say, The Performance and Design of AC. Machines, Pitman Publication, 2002.

Irving L. Kosow, Electric Machinery and Transformers. PPH, Pearson Education, 2nd Edition, 2009.
P. Satish Kumar, G. Sridhar, Electrical Machines — A Practical Approach” by De Gruyter Publication,
Germany, 2020.
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Course Code Course Title Core/Elective
PC456EE Power Electronics Lab Core
Contact Hours per Week
Prerequisite 3 T D P CIE SEE Credits
PC411EE - - - 2 25 50 1

Course Objectives
» To be able to understand various power switching devices, trigger circuits, characteristics and
applications by conducting the experiments.
» To learn and understand the rectifiers, choppers and inverters principle operation, characteristics and
applications.

Course Outcomes

At the end of the course students will be able to
1. Able to understand speed control of motors by using controlled rectifier
2. Able to understand the applications of cyclo-converters
3. Able to simulate different power electronic devices using software.

List of Experiments:

R, RC, UJT Trigger Circuits for SCR's.

Design and fabrication of trigger circuits for single phase half and fully controlled bridge rectifiers.
Study of SCR chopper.

Design and fabrication of trigger circuit for MOSFET chopper.

Study of forced commutation techniques of SCRs.

Speed control of separately excited DC motor by controlled rectifier.

Speed control of universal motors using choppers.

Study of single phase half and fully controlled rectifier.

© o N o g bk~ w DN PE

Study of single phase and three phase AC voltage controller.
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. Study of single phase dual converter.
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. Study of single phase cyclo converter.
. IGBT based PWM inverters.

. Simulation of single phase half and fully controlled rectifier.

e
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. Simulation of single phase and three phase AC voltage controller.

=
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. Simulation of single phase inverter & three phase inverter.

Note: At least ten experiments should be conducted in the Semester.

Suggested Readings:
1. Bimbra.P.S., Power Electronics, Khanna Publications, 2006.
2. Rashid M.H., Power Electronics Circuits, Devices and Applications, PHI, 2004.
3. Singh. M.D., Khanchandani K.B., Power Electronics, TMH, 14" reprint, 1999.
4. Mohan, Undeland and Robbins, Power Electronic Converters. Applications and Design,
John Wiley & Sons, 3 Edition, 2007.
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Course Code Course Title Core/Elective
PCA457EE Digital Electronics and Logic Design Lab Core
Contact Hours per Week Contact Hours per
Prerequisite CIE Prerequisite Week
L T D L T L
PC410EE - - - 2 25 50 1

Course Objectives
Identify the different types of number systems and their use.
Explain the principle concepts of Digital Logic Design.
Implement the logic circuits using Combinational Logic IC’s.
Distinguish between the Sequential and Combinational Logic Circuits.
Reconstruct the Logic Circuits for real time applications with Combinational Circuits
Formulate the Digital Logic Circuit function.
Design the Logic Circuit using Combinational and Sequential Circuits
Course Outcomes
/At the end of the course students will be able to:
1. Understand working of logic families and logic gates.
Design and implement Combinational and Sequential logic circuits.
Understand the process of Analog to Digital conversion and Digital to Analog conversion.
Use PLCs to implement the given logical problem.
Analysis of synchronous and asynchronous counters.
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List of Experiments:

Study and operation of IC tester, pulse generator and probe.

Realization of different logic gates.

Realization of inverter using different logic families.

Multiplexer application for logic realization and parallel to serial Conversions.
Synchronous counters.

Asynchronous counters.

Half adder, full adder and subtractor and realization of combinational logic.
A/ D converters.
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D / A converters.
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. Experiment on Sample and hold circuit.
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. Simulation of error detecting codes using VHDL/Verilog/Multisim
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. Simulation of encoder/decoder using VHDL/Verilog/Multisim
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w

. Simulation of flip/flops using VHDL/Verilog/Multisim
14. Experiment on programmable logic devices (ROM/RAM/PLA/PAL/FPGA)

Note: At least ten experiments should be conducted in the Semester.

Suggested Readings:
1. R.P. Jain, Modern Digital Electronics, McGraw Hill Education, 2009.
2. M. M. Mano, Digital logic and Computer Design, Pearson Education India, 2016.
3. A. Kumar, Fundamentals of Digital Circuits, Prentice Hall India, 2016.
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