Structure for Electrical Engineering Programme

From SE to BE
To be implemented from 2014-15

SE Electrical
Semester 111

Sr. | Category | Course Title L | T | P | Contact Marks
No Hours
Theory | TW | POE | Total
1 BS Engg. Maths III 4 4 100 100
2 ES Electrical 3 11 4 100 25 125
Engineering
Materials and
Energy Conversion
3 ES Analog Electronic 4 216 100 25 50 175
Engineering
4 ES Electromagnetic 4 [1*]2 |7 100 75% 175
and Electrical
Circuits
5 EE Measurements and | 4 216 100 25 50 175
Instruments
6 EE Programmingin C | 1 213 50 50
2012 | 830 500 200 | 100 | 800

* 25 marks for tutorials in Electromagnetic and 50 marks for laboratory in Electrical Circuits

Semester [V

Sr. | Category | Course Title L | T|P | Contact Marks
No Hours
Theory | TW | POE Total
1 EE DC Machines and 4 216 100 25 50 175
Transformer
2 EE Power Electronics 3 215 100 25 50 175
3 EE Power Systems I 4 216 100 50 150
4 EE Network Analysis 3 3 100 100
and Synthesis
5 EE Control System I 4 216 100 50 150
6 MC Environmental 3 3 50 50
Studies
21 8 129 500 200 | 100 800




Category

HS- Humanity and Social Science, BS- Basic Science, ES- Engineering Science
Electrical Engineering, MC- Mandatory Course, OE- Open Elective

Shivaji University Kolhapur
S. E. Electrical 1

Electrical Engineering Materials and Energy Conversion

EE-

Scheme of Instructions

Scheme of Examination

Lectures

Theory

100

Tutorial

Term work

25

Laboratory

POE

Total

Total

125

Unit No.

Description

Contact
Hours

Unit 1

Conductive materials:

07

General properties and specifications of conductor materials; free
electron theory of Metals, Relaxation time, collision time and mean
free path, joule’s law, factors affecting resistively. Thermal
conductivity of metals-Wiedemann Franz law, Properties of high
conductive materials (Copper, Brass, Bronzes, and Aluminum),
Conductor-bimetals: solders, Materials of high resistively; alloys
for use in electrical resistance, precision electrical measuring
instruments, arc lamps and electric furnaces. Different types of
fuses, fusing current and fuse ratings, materials used for highly
loaded metal contacts. Electrical carbon materials: characteristics
of  different carbon  brushes and graphite  brushes,
Superconductivity.

Unit 2

Insulating materials:

05

General properties of insulating materials (structure, composition).
Dielectric gases. Liquid insulating materials. Solid insulating
materials, insulating materials for electrical devices. Insulation
measurement (Electric strength of liquid) Thermal classification of
insulating material.

Unit 3

Magn

etic Materials:

07

Magnetic parameters (Permeability, magnetic susceptibility,
Magnetic moment, Magnetization, ). Classification of magnetic
materials, Ferromagnetic behavior below critical Temperature,
Spontaneous Magnetism and Weiss Theory of Ferromagnetism,
Ferromagnetic Materials at high temperature, , Ferromagnetic
material, Magnetic materials for electrical devices, Soft magnetic




materials, Hard magnetic material.

Unit 4

Dielectrics: 06

Different types of dielectric materials and their classification,
dielectric as an electric field medium. Dielectric properties of
insulators in static fields: Dielectric parameters, mechanism of
polarization, ionic polarization, orientational polarization, internal
field in solids and liquids, , Dielectric losses,

Unit 5

Principles of Electro-mechanical Energy Conversion: 10

-Introduction, Flow of Energy in Electromechanical Devices,
Energy in magnetic systems (defining energy & Co-energy) ,
Singly Excited Systems; determination of mechanical force,
mechanical energy, torque equation , Doubly excited Systems;
Energy stored in magnetic field, electromagnetic torque |,
Generated emf in machines; torque in machines with cylindrical air

gap

Unit 6

Materials for direct Energy conversion devices: 07

Solar cells, MHD generations, Fuel cells, thermoelectric generator,
Thermo ionic converters.

Text/Reference Books

1 Electrical Engineering Materials, A.J. Dekker, PHI.

2 Materials Science for Electrical & Electronics Engineers, Ian P. Jones,
Oxford

3 Electrical Properties of Materials, L. Solymar & D. Walsh, Oxford

4. Introduction to material science for engineers, J.K. Shackelford & M.K.
Muralidhara, Pearson

5. A course in Electrical Engineering Materils, S.P. Seth, P.V. Gupta, Dhanpat

Rai & Sons.




Shivaji University Kolhapur
S. E. Electrical 1
Analog Electronic Engineering

Scheme of Instructions Scheme of Examination
Lectures | 4 Theory 100
Tutorial | -- Term work 25

Laboratory | 2 POE 50

Total 6 Total 150

Course Objectives

¢ Understand various semiconductor devices.
e Describe BJT & JFET operation.
e C(lassify feedback amplifiers & analyze various oscillators.
e List ideal Op-Amp characteristics & explain configurations.
e Explain Op-Amp applications.
e Describe applications of 555 timer.
Unit No. Description Contact
Hours
Unit 1 | APPLICATIONS OF SEMICONDUCTOR DEVICES 12
Introduction to diode and its characteristics, LED, LCD
characteristics, Photo diode, Tunnel diode, Schotkky diode, - Photo
voltaic cell - Rectifiers: HWR, FWR, DBR, filters, Regulators
(series and shunt), SMPS.
Unit2 | SMALL SIGNAL ANALYSIS 10
Introduction to transistor and its characteristics- Transistor as a
switch - Operating point of a BJT - Bias stability - Thermal
runaway - Use of a heat sink- Biasing circuits for transistors -
Hybrid model — Evaluation of H- parameters — Cascade —
Darlington connection - JFET and MOSFET
Unit 3 FEED BACK AMPLIFIERS 06
Feedback amplifiers — Barkhausen criterion- Stability —Distortion -
Voltage /current, series / shunt feedback amplifiers - Operation and
analysis of RC phase shift, Wienbridge, Hartely, colpitts and
crystal oscillators.
Unit4 | OP-AMP FUNDAMENTALS & CHARACTERISTICS 06

Ideal op-amp characteristics-Non ideal characteristics- DC
characteristics — Input bias current-Input offset voltage- Input
offset current- Thermal drift- AC characteristics- Frequency
response- Frequency compensation- Slew rate. Op-amp pin




diagram. configurations — Open loop & Feedback Modes-
Inverting and Non Inverting Modes

Unit 5

OP-AMP IC741 APPLICATIONS 10

General applications: Summing amplifier - Difference amplifier -
Voltage follower - Differentiator - Integrator —Sample and hold
circuit- Multiplier- Instrumentation amplifier Precision Op-amps:
Definition- Applications- Precision rectifiers-Clipper- Clamper.
Waveform generators: Comparator-Applications-Schmitt
Trigger-Square, triangular, sine wave generators.

Unit 6

SPEC

TIAL IC APPLICATIONS 06

IC 555: Timer functional diagram-Monostable mode-Astable
mode- Schmitt trigger — Applications

Text/Reference Books

1 “Electronic Devices and Circuit Theory”, Robert L. Boylestad and Louis
Nashelsky, PHI/Pearson Eduication. 9TH Edition.

2 “Analog Electronics Circuits: A Simplified Approach”, U.B.
Mahadevaswamy, Pearson/Saguine, 2007.

3 “Op-amps & Linear Integrated Circuits”, Gayakwad .R A, Prentice Hall
of India, New Delhi, 2009.

4, “Electronic Devices and Circuits”,David A .Bell, Prentice Hall of India
Private Limited, New Delhi, 2007.

5. “Electronic Principles”, Malvino, Tata McGraw Hill, 6th edition,2000.

6. Operational amplifiers and linear IC’s, David A Bell, Oxford University
Press, 2010.

7. Op Amps and Linear Integrated Circuits-Concepts and Applications,

James M.Fiore,Cengage Learing,2009.




Shivaji University Kolhapur

S. E. Electrical |

Electromagnetic and Electric Circuits

Scheme of Instructions

Scheme of Examination

Lectures | 4 Theory 100
Tutorial |1 Term work 25
Laboratory | 2 POE 50
Total 7 Total 175

* Tutorial will be on Unit 1 to 3 and Laboratory on unit 4 to 6

Course Objectives
e Understand Basic concepts of field and circuit theory.

e Understand relation between fields and circuits.

e Define Maxwell’s equations.

e Understand Wave propagation..

e Apply network Theorems to various electric circuits.

e Develop techniques to analysis circuit in time domain and frequency domain.

Unit No.

Description

Contact
Hours

Unit 1

Vector Analysis

07

Vectors and vector calculus. Gradient, divergence and curl
of a vector. Coordinate systems and Transformations, line
surface and volume integral.

Unit 2

Electrostatics

07

Coulomb’s law, Electric field intensity due to point Charge,
line charge, surface charge and volume charge distribution,
Electric flux density, Gauss’s law and Divergence theorem,
Energy, potential energy and work done, potential gradient,
dipole and its electric field, dipole movement, energy density
in electrostatic field

Unit 3

Steady Magnetic Field and Maxwell’s Equations

10

Current and Current Density, Biot Savert’s law and its
vectorial form, Magnetic field due to infinitely long current
carrying conductor, magnetic field on the axis of circular
loop , Ampere’s circuital law, Application to co-axial cable.
Curl operator, Magnetic flux density, Stoke’s theorem.
Scalar and vector magnetic potential, Energy stored in
magnetic field, boundary conditions

Maxwell’s Equations for time varying fields, Displacement
Current Density, Equation of Continuity, Uniform Plane




Waves in free space

Unit4 | Circuit Fundamentals 08

Classification of circuits, sources and signals, standard
signals, source transformations.

Network topology, graph matrices, formulation and solution
of circuit equations based on graph theory using different
analysis techniques- circuit, cut set and mixed. Concept of
duality. Mesh and Node Analysis

Unit 5 | Network theorems and their applications 08

Superposition, reciprocity, Thevenin, Norton, Maximum
power transfer, Millman, Substitution, Compensation and
Tellegan’s theorem. Analysis of circuits subject to periodic
and non-periodic excitations using Fourier series and
Laplace transforms.

Unit 6 | Concept of free and forced response of circuits 08

. Time constants and Transient response under d. c. and a. c.
excitation. Analysis of magnetically coupled circuits.
Analysis of circuits with dependent sources.

Text/Reference Books

1 Elements of Electromagnetic, Mathew N.O. Sadiku, 4th edition,
Oxford university
2 Engineering Electromagnetic, W.H. Hyat & J.A. Buck, 7th Edition,

TMH

Electromagnetic, J. Administer, Shaum Outline series

Desoer & Kuh, “ Basic Circuit theory”, McGraw Hill.

Van Valkenberg , “Network Analysis”, PHI.

Valkenberg & Kinariwala , “Linear Circuits”, PHI.

Trick , “Introduction to circuit Analysis”, Wiley.

Roy Choudhary , “Networks & systems”, Wiley.

Lawrence P. Huelsman, *“ Basic Circuit Theory”, PHI

N B v o= |w

A. Sudhakar Mohan ,”Circuit & Networks”, TMH




Shivaji University Kolhapur
S. E. Electrical |
Measurements and Instruments

Scheme of Instructions Scheme of Examination
Lectures | 4 Theory 100
Tutorial | -- Term work 25
Laboratory | 2 POE 50
Total 6 Total 175

S. E. (ELECTRICAL ) PART - I ( SEM -III)
ELECTRICAL MEASUREMENTS AND INSTRUMENTATION

Course Objectives

C-1 To Discuss the basic concepts of measurements and different measuring
instruments.

C-1I  To Identify errors in the instruments.

C-1II To Solve the numerical on range extension of meters and different
circuit parameters.

C-1V  To Demonstrate digital and advance instruments.

C-V To Examine theoretically the performance of CT’s and PT’s.

C-VI To Discuss the contemporary issues in Instrumentation and
Measurements.

Unit I: Fundamentals of Measurement

Qualities of Measurements - Performance characteristics(static, dynamic), Types of Error,
errors and their compensation (numerical), Type of Uncertainties, uncertainty measurement
method (direct method and comparison method) Various Standards, Electrical
standards.Measuring Instruments - Absolute and secondary instruments, types of Secondary
Instruments: indicating, integrating, and recording, analog & digital Ammeter and Voltmeter
theory: Essentials of indicating instruments deflecting, controlling and damping systems.
Construction, working principle, torque equation, advantages and disadvantages of Moving Iron
(MI) (attraction and repulsion), Permanent Magnet Moving Coil (PMMC)& Dynamometer type
instruments.

Range Extension: Multi range ammeter and voltmeter (Analog & Digital), shunts, multipliers
(Numerical: calculation of current divider circuit, Voltmeter, series resistor technical realization
of a multi range voltmeter, calculation of series resistance), DMM. [8Hrs]

Unit II :Measurement of Resistance, Inductance & Capacitance
Measurement of low, medium and high resistance, Wheatstone Bridge, Kelvin’s Double Bridge,

(Numericals), Ammeter-Voltmeter method, Megger, Earth tester for earth resistance
measurement. Sources and detectors for a.c. Bridge, general Equation for bridge at balance.




Maxwell’s Bridge, Hay’s Bridge, Anderson’s Bridge, Schering Bridge, Wien’s Bridge, The
Owen Bridge.(Numericals). [10Hrs]

Unit III :Measurement of Power& Energy

Low power factor wattmeter. Active & reactive power measurement in three phase system for
balanced and unbalanced load wusing two wattmeter method & one wattmeter
method.Construction, working principle, torque equation, errors and adjustments of single phase
conventional (induction type) energy meter, Calibration of energy meter. Digital Energy Meter,
block diagram and operation of electronic energy meter. Three phase energy meters. [6Hrs]

Unit IV : Oscilloscope & Transducers

Block diagram &working of CRO &Digital Storage Oscilloscopes.Transducers: Introduction,
classification, basic requirements for transducers. Selection of Transducer, Electrical transducer,
Resistive transducer, Resistive position transducer, Resistance thermometer, inductive
transducer, Pressure inductive transducer, capacitive transducer(pressure), High pressure
measurement using electric methods, low pressure measurement by McLeod gauge and Pirani
gauge,Piezzo-electric & photo electric transducer, temperature transducers.[ 10Hrs].

Unit V :Level and Displacement measurement

Introduction and importance of level measurement, level measurement methods: mechanical,
hydraulic, pneumatic, electrical, nucleonic and ultrasonic. LVDT & RVDT - construction,
working, application, null voltage, specifications, advantages, disadvantages, effect of frequency
on performance. Strain Gauge: Introduction, definition of strain, types of strain gauge: Wire
strain gauge, foil strain gauge, semiconductor strain gauge etc; their construction, working,
advantages and disadvantages. [8 Hrs]

Unit VI :Recent developments in Instrumentation and Measurements

Wave Analysers& Harmonic Distortion, Power Analyser, Computer aided measurements, Fibre
Optic Transducers, Microsensors, Smart Sensors, Virtual Instrumentation. Instrument
Transformers: Construction, connection of CT & PT in the circuit, advantages of CT / PT over
shunt and multipliers for range extension of MI Instruments, transformation ratio, turns ratio,
nominal ratio, burden, ratio and phase angle error.(Descriptive treatment only),  [6Hrs]

Text Books:
1. Instrumentation: Measurement and Analysis, 3™ ed., Nakra&Chaudhari, Tata
McGraw Hill, New Delhi.
2. Electronic Instrumentation, 3 ed, H. S. Kalsi, McGraw Hill Eduction (India).
3. Measurement andInstrumentation Principles, 3™ ed., Butterworth-Heinemann, A division
of Reed Educational and Professional Publishing Ltd.

Reference Books:
1. Electrical Measurement & Measuring Instruments, Fifth edition, by E. W. Golding &



Widdies, A. H. Wheeler & Co. Ltd.

2. A Course in Electrical and Electronic measurements & Instrumentation — by A. K.
Sawhney, DhanpatRai& Sons.

3. A Course in Electronic and Electrical measurements and Instrumentation by J. B. Gupta,
S. K. Kataria& Sons.

4. Electonic measurement and instrumentation by Dr. Rajendra Prasad, Khanna Publisher,
New Delhi.

5. Introduction to Measurements and Instrumentation by Anand, PHI Publication.
6. Electronic Instruments & Measurement Techniques, by W.D. Cooper, Prentice Hall
International.
Shivaji University Kolhapur
S. E. Electrical I
Programming in C
Scheme of Instructions Scheme of Examination
Lectures | 1 Theory 50
Tutorial | -- Term work --
Laboratory | 2 POE --
Total 3 Total 50

Course Objectives:

1) To develop logic based reasoning

2) To tackle and convert a given problem statement into a flowchart and an algorithm

3) To develop decision making capability in using appropriate programming construct such as
different looping and branching statements, arrays and string handling function, various
means of input and output operation

4) To teach a bottom up method of software development using user defined function.

Unit- I Basic of Programming Planning Concept “4)




Program Planning Concepts Algorithm; Advantages of Generalized Algorithms; How to Make
Algorithms Generalized; Avoiding Infinite Loops in Algorithms — By Counting , By using a
Sentinel Value; Different ways of Representing an Algorithm — As a Program, As a Flow chart,
As a Pseudo code; Need for Planning a Program before Coding; Program Planning Tools —
Flowcharts, Structure charts , Pseudo codes; Importance of use of Indentation in Programming;
Structured Programming Concepts — Need for Careful Use of “Go to” statements, How all
programs can be written using Sequence Logic, Selection Logic and Iteration (or looping)
Logic, functions.

Unit-II C Programming Fundamental “4)
Problem formulation, Problem Solving, Introduction to ‘C’ programming fundamentals, structure
of a ‘C program compilation and linking processes Constants, Variables Data Types Expressions
using operators in ‘C, Managing Input and Output operations , Decision Making and Branching
Looping statements , solving simple scientific and statistical problems.

Unit-III Array and string 2)
Arrays (Initialization, Declaration, One dimensional and Two dimensional arrays), String
(String operations, String Arrays), Simple programs, sorting, searching, matrix operations.

Unit-IV  Functions and Pointer 2)
Function (definition of function, Declaration of function, Pass by value, Pass by reference,
Recursion) Pointers (Definition, Initialization, Pointers arithmetic, Pointers and arrays), Example

Problems.

Unit -V Structures and Unions 2)
Introduction need for structure data type, structure definition, Structure declaration, Structure
within a structure, Union (Programs using structures and Unions, Storage classes, Pre-processor
directives)

Unit -VI Additional Features of C 2)
Enumeration, Command Line Parameter, Macros Preprocessor, File Handling in MATLAB/
Microcontroller with C codes

TERM WORK: - Minimum TEN Programs covering all topics with one Small Project.

Course outcomes:



1) Understand basic terminology used in computer programming
2) Write, compile and debug program in C language.

3) Design programs involving decision structures, loops and function.

REFERENCES:

1. Kernighan,B.W and Ritchie,D.M, “The C Programming language”, Second Edition,
Pearson Education, 2006

2. Byron S Gottfried, “ Programming with C”, Schaum“s Outlines, Second Edition, Tata
McGraw-Hill, 2006.

3. R.G. Dromey, “How to Solve it by Computer”, Pearson Education, Fourth Reprint, 2007

4. Nadini S.Sidnal ‘C programming Laboratory’ Wiley India pvt. Ltd.

Rudra Pratap “Getting started with MATLAB” Oxford

4784



Semester 11

Shivaji University Kolhapur
S. E. Electrical 11
DC Machines and Transformer

Scheme of Instructions Scheme of Examination

Lectures | 4 Theory 100
Tutorial | -- Term work 25
Laboratory | 2 POE 50
Total 6 Total 175

Course Objectives:

1.

2.

To expose the students to the concepts of DC machines, SingleTransformers, three phase
transformer and their industrial applications

To set a firm and solid foundation in Electrical machines with strong analytical skills and
conceptual understanding of theorems and analysis methods in D.C. Machines and A.C.
machines.

To impart industry oriented learning.

. ELECTROMECHANICAL ENERGY CONVERSION PRINCIPLE:, Singly Excited

Magnetic System and Doubly Excited Magnetic system. Physical concept of torque
production; Electromagnetic torque and Reluctance torque. Concept of General terms
pertaining to Rotating Machines: Electrical & Mechanical degree, Pole pitch, Coil,
Generated EMF in full pitched coil, Generated EMF in a short pitched coil, EMF
polygon, Distribution factor, Pitch factor. MMF produced by Distributed Windings,
MMF of a coil, MMF of single phase distributed Winding, MMF waveform of
Commutator machines
(6-Hr)

DC.MACHINES :Construction of D.C. machines, commutator and brush arrangement,
EMF equation, torque equation, armature winding and its types, armature reaction:
Demagnetization and cross magnetization ampere turns, principle of compensation,
compensating winding, methods to minimize the effect of armature reaction, Process of
commutation, Methods to improve commutation, concept of Motoring, types of motor,

Concept of back emf, characteristics of d.c. motors, Method of speed controls, concept of




braking of DC separately excited motors (Rheostatic, Regenerative and plugging).
Parallel and series operation of motor, starter for shunt and series motor, Design of
grading of resistance of starters, testing: Losses and efficiency, Brake load test,
Swinburne test, Hopkinson’s test, Retardation test, field test. Application of Generator

and Motor. (14-hr)

TRANSFORMER - SINGLE PHASE: Review of EMF equation, Equivalent Circuit
and Phasor diagram of Transformer. Voltage Regulation of Transformer: - Voltage
Regulation, Condition for Zero Voltage Regulation, Condition for Maximum Voltage
Regulation. Transformer Losses and Efficiency - Losses, Efficiency, Condition for
Maximum Efficiency, Energy Efficiency, All day Efficiency, Separation of Hysteresis
and Eddy current losses Testing of Transformer: - Polarity Test, Load Test, Review of
OC and SC test, Sumpner’s Test, Impulse test. Autotransformer:- Autotransformer
Working, Advantages of Autotransformer over Two winding Transformer, Disadvantages
Parallel Operation: No load Operation, On load Operation:- Equal Voltage Operation and
Unequal Voltage Operation Introduction to High Frequency Transformer, Pulse
Transformer, Isolation Transformer and its applications.

(10-hrs)

3-PHASE TRANSFORMER: Determination of polarity and connections (star/star,
star/delta, delta/star, star/zigzag, delta/zigzag, open delta), Phasor group’s
performance of transformers: heat run test, sumpners test, Equivalent delta. Effect of
unbalanced loading, Production of Harmonics in Transformer and its suppression, 3
phase to 2 phase transformation, Scott connection 3 phase to 6 phase connections, Double
star and Double delta, 3 winding transformer: Parameter estimation, application, Parallel
operation of Transformers, Introduction to Tap changing transformer and its function.
(8-hrs)

SPECIAL TRANSFORMERS: Potential transformer, Current transformer, Pulse
transformer, Audio frequency transformer, Grounding transformer, Pulse transformer

(2-hrs)

Term work:

1.

Term work shall consist of minimum eight experiments, assignments (min two)

2. The distribution of marks for term work shall be as follows:

2.1 Laboratory work (Experiments) : 10 marks



2.2 Assignments : 10 marks
2.3 Attendance (Theory and Practical) : 05 marks

The final certification and acceptance of term work ensures the satisfactory
performance of laboratory work and minimum passing in the term work.

LIST OF EXPERIMENTS:

1) O.C.C of Separately excited DC generator

2) Load Test on DC Shunt Motor

3) Load Test on DC SeriesMotor

4) Load Test on DC Compound Motor

5) Speed Control of DC shunt Motor (Armature and Field Control)

6) Swinburne’s Test

7) Hopkinson’s Test

8) Field’s Test

9) O.C & S.C. Test on 1® Transformer

10) Sumpner’s Test on 1® Transformer

11) Separation of iron loss into hysteresis and eddy current loss components in al®

Transformer

12) Load Test on 1® Transformer and 3-phase Transformer

13) Parallel operation of 1®

14) Scott connection

15) Equivalent Delta test or Heat run Test for three phase transformer.

Books Recommended:

Text Books:

1. Bimbhra P.S., Electric Machinery , Khanna Publisher,

2. Bimbhra P.S., Generalized Machine Theory, Khanna Publisher,

3. Kothari D.P, Nagrath 1.J., Electric Machines, TMH Publishcations

4. A.E. Fitzgerald, Kingsly, Stephen., Electric Machinery, Tata McGraw Hill
5. Umanand L, Bhat S.R., “Design of Magnetic Components for Switched mode
Power Converters”, Wiley Eastern Ltd.

Reference Books:

1. M.G. Say and E. O. Taylor, Direct current machines, Pitman publication

2. Ashfaq Husain, Electric Machines, Dhanpat Rai and co. publications

3. M.V. Deshpande, Electric Machines, PHI

4. Smarajit Ghosh, Electric Machines, PEARSON

5. P.K. Mukherjee & S. Chakrabaryt, Electrical Machines, Dhanpat Rai Publication.

6. Irving L Koskow, Electric Machinery & transformer, 2= Edition, Prentice Hall India

7. Alexander S Langsdor, Theory of Alternating Current Machinery,, Tata Mc Graw Hill Edition.

8. Bhag S. Guru and H.R. Hiziroglu, Electric Machinery & Transformers, 3+ Edition, Oxford University
press.
9 R.K. Srivastava, Electrical Machines, Cengage Learning



Semester 11
Shivaji University Kolhapur
S. E. Electrical 11
Power Electronics

Scheme of Instructions Scheme of Examination

Lectures | 4 Theory 100
Tutorial | -- Term work 25
Laboratory | 2 POE 50
Total 6 Total 175

Course Objectives: The aim of this course is to familiarize the student with the
characteristics of modern power semiconductor devices, which are used as switches to perform
the power conversions from ac-dc, dc-dc, dc-ac and ac-ac; Both the fundamental principles and
in depth study of operation, analysis and design of various power converters; and recent
applications of power electronics.

Unit-I: Power Semiconductor Devices

Power Diodes — working, characteristics, types, ratings, reverse recovery characteristics, series-
parallel operation, applications of Power diodes. SCR-basic structure, working, static and
switching characteristics, types, ratings, reverse recovery characteristics, Gate characteristic, turn
on methods, series-parallel operation, protection, triggering circuits, applications of SCR, GTO,
MOSFET, IGBT, Device structure, static characteristic, dynamic characteristic, ratings,
applications of GTO, MOSFET and IGBT; TRIAC-structure, static characteristics, different
modes of operations, applications of TRIAC. (06)

Unit-1I: Rectifiers

Single phase Half wave with R, RL load, Single phase and Three phase full bridge rectifier with
R, RL and RLE load, mathematical expressions, issue of harmonics, applications of diode
rectifiers, Numericals expected. (03)

Unit-I1I: Single Phase Converter

Single phase fully controlled and half controlled converters - Continuous and discontinuous
mode of conduction, analysis with R,RL, RLE load, expressions for average output voltage,
RMS, TUF, THD, Ripple factor, Modes of operation in the voltage-current plane, operation as an
inverter, Dual converter, Simultaneous and non-simultaneous control, Effect of source
inductance, harmonics analysis, Numericals expected. (04)
Unit-IV: Three Phase Converter

Three phase half wave converter, R, RL, RLE load, expressions for average output voltage,
RMS, TUF, THD, Ripple factor, DC magnetization of the input transformer, harmonics analysis
Three phase fully controlled and half controlled converters with R, RL, RLE load, expressions
for average output voltage, RMS, TUF, THD, Ripple factor, displacement factor, Inverter mode
of operation, harmonic analysis, Effect of source inductance, Three phase dual converters,
applications of controlled converters and dual converters. Numericals expected. (05)




Unit- V: Cycloconverters
Single phase to single phase cycloconverter with R and RL load, Three phase to Single phase
cycloconverter, Three phase to three phase 3 and 6 pulse converter, circulating and non

circulating mode, applications of cycloconverters.
(05)

Unit-VI: DC to DC converter

Classification, Principle of working of Step-down Chopper, Step-up Chopper, Analysis, voltage

control methods, Morgan Chopper, Jones Chopper, multiphase choppers. Zero voltage switching
and Zero current switching (05)

Unit-VIL: Inverters

Voltage source inverters, Single phase and three-phase- six step (120/180 degree mode of
operation), thyristorised bridge circuits, output waveforms for R and R-L loads, harmonic
analysis, PWM techniques-Single, Multiple and Sinusoidal PWM, applications of VSI, Current
Source Inverter, advantages, applications of CSI, Multilevel inverter (08)

Text books:
1. Power Electronics Circuits, Devices, and Application, M.H. Rashid, 2nd Edition, Prentice

Hall of India, New Delhi, 1999.
2. Power Electronics, P.S. Bimbhra, 3rd , Edition, Khanna Pub., New Delhi, 1999.
3. Power Electronics, M.D. Singh and K.B. Khanchandani, Tata Mc-Graw-Hill,

New Delhi, 1998.
4. SPICE for Power Electronics and Electric Power (Electrical and Computer Engineering):
Muhammad H. Rashid, Hasan M. Rashid, Second Edition Prentice Hall of India, New
Delhi.
Ned Mohan, Robbins,Undeland,”Introduction to power electronics” john Willey & Sons.

B.K. Bose,” Power electronics and drives” Pearson publication.

SN

List of experiments:

. SCR/TRIC/ DIAC/ MOSFET/IGBT Characteristics.

. Triggering circuits/phase control.

. Single phase FW bridge converter feeding DC motor.

. Three Phase Converter (Half Wave and Full wave bridge).

. Dual Converter.

. Cycloconverter feeding Resistive load.

. Jones/ Morgan Chopper.

. Single phase / three phase Inverter with Resistive/Induction Motor load.
9. Simulation of Converter / Chopper using SPICE/MATLAB.
10. Simulation of PWM Inverter using SPICE/MATLAB.
11.Simulation of multilevel inverter using SPICE/MATLAB.
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Semester 11
Shivaji University Kolhapur
S. E. Electrical II
Network Analysis and Synthesis

Scheme of Instructions Scheme of Examination

Lectures | 3 Theory 100
Tutorial | -- Term work --
Laboratory | -- POE --

Total 3 Total 100

UNIT-I] INTRODUCTION [8 Hours]

Development of circuit concept, Conventions for describing networks, Dot conventions
for coupled circuits, Network equations, Duality, General & particular solutions, Initial
conditions in networks.

UNIT-II] NETWORK THEORAMS (Applications to ac networks): [6 Hours]
Superposition Theorem, Norton’s Theorem, Thevenin’s Theorem, Maximum Power Transfer
Theorem, Reciprocity Theorem, Millman’s Theorem

UNIT-11I]] TRANSFORM ANALYSIS [8 Hours]

Laplace transformation revisited, Solution by Laplace transformation, Waveform
synthesis, Initial & Final value theorems, Convolution integral, Convolution as
summation, Fourier analysis of networks.

UNIT-IV] NETWORK FUNCTION [8 Hours]

Concept of complex frequency, poles & zeros, Network functions for one port & two
port, Restrictions on poles & zero locations for driving point & transfer functions, two
port parameters, Relation between parameter sets.

UNIT-V] NETWORK SYNTHESIS [10 Hours]

Reliability of one port networks, Positive real functions (PRFs), Properties of PRF,
Hurwitz polynomials, Realization of LC, RC, RL driving point impedance & admittance
functions, Elements of two port network synthesis.




UNIT-VI] FILTER SYNTHESIS [04 Hours]

Classification of filters, characteristics impedance and propagation constant of pure reactive
network, Ladder network, T section, Pie section, terminating half section. Pass bands and stop
bands. Design of constant-K, m derived filters. Composite filters

TEXT/REFERENCE BOOKS:

1 M.E. Van Valkenburg, “Network Analysis”, Prentice Hall of India

2 A.Chakrabarti, “Circuit Theory” Dhanpat Rai & Co.

3 C.L Wadhwa, “Network Analysis and Synthesis” New Age International Publishers, 2007.
4 D.Roy Choudhary, “Networks and Systems” Wiley Eastern Ltd.

5 Donald E. Scott: “An Introduction to Circuit analysis: A System Approach” McGraw Hill



Semester 11
Shivaji University Kolhapur
S. E. Electrical 11
Control Systems I

Scheme of Instructions Scheme of Examination

Lectures | 4 Theory 100
Tutorial | -- Term work 50
Laboratory | 2 POE --

Total 5 Total 100

Course Objective: 1. To learn modeling of different physical systems.

2. Study of different transfer function finding techniques.

3. Analyzing behavior of systems using Root locus, bode plot,

Routh-Hurwitz criteria etc.

4. Study of state space.
UNIT 01: MODELING AND REPRESENTATION OF CONTROL SYSTEM AND
TRANSFER FUNCTION. (09 Hrs)
History of control system, Laplace transform review, Transfer function of electrical, mechanical,
thermal, hydraulic system, Electrical circuits analogs, Block dia. Representation and reduction,
types of feedback systems, signal flow graph, Mason’s gain rule, SFG.

UNIT 02: TIME DOMAIN ANALYSIS AND STABILITY CONCEPT (10Hrs)
Response of first and second order system, general second order system, response with
additional pole and zeros, steady state error for unity feedback system , static error constants and
systems type, steady state error specifications, Routh criteria for stability.

UNIT 03: SERVO COMPONENETS (08 Hrs)
Error detectors ,Potentiometer, synchros, optical rotary encoders, DC and AC Servomotors,
stepper motor, gear trains, A C and DC tacho-generators, Transfer function and applications of
these.

UNIT 04: ROOT LOCUS (06 Hrs)
Definition of root locus, Rules for plotting root loci, Root contour, stability analysis using root
locus, effect of addition of pole and zero.

UNITO0S: FREQUENCY RESPONSE TECHNIQUE (08 Hrs)
Bode plot, Nyquist criterion, stability, gain margin, phase margin by Nyquist diagram and bode
plot, Determination of transfer function from bode plot.




UNIT 06: STATE SPACE CONCEPT (07Hrs)
State space representation, phase variable form, converting transfer function to state space and
vice versa, Canonical form, companion form, Jordan Canonical form, Solution of state equations.
Concept of controllability and observability, eigen values and stability.

Reference Book:
1. Control System Engineering, Norman S. Nise, John willey and Sons, 4™ edition, 2004.

2. Control System Engineering, 1.J. Nagrath and M. Gopal, Anshan publication, 5™ edition,
2008.

3. Modern Control Engineering, K. Ogata, Eastern Economy, 4" edition 2002.
4. Control System principles and design, M.Gopal, Tata Mc Graw Hill, 3™ edition, 2008.



Semester 11
Shivaji University Kolhapur
S. E. Electrical 11
Environmental Studies

Scheme of Instructions Scheme of Examination
Lectures | 3 Theory
Tutorial | -- Term work 50
Laboratory | -- POE --
Total 3 Total 50
1. Nature of Environmental Studies. (4 lectures)

Definition, scope and importance. Multidisciplinary nature of environmental studies
Need for public awareness.

2. Natural Resources and Associated Problems. (4 lectures)

a) Forest resources: Use and over-exploitation, deforestation, dams and their effects on forests
and tribal people.

b) Water resources: Use and over-utilization of surface and ground water, floods, drought,
conflicts over water, dams benefits and problems.

c¢) Mineral resources: Usage and exploitation. Environmental effects of extracting and using
mineral resources.

d) Food resources: World food problem, changes caused by agriculture effect of modern
agriculture, fertilizer-pesticide problems.

e) Energy resources: Growing energy needs, renewable and nonrenewable energy resources, use
of alternate energy sources. Solar energy, Biomass energy, Nuclear energy.

f) Land resources: Solar energy , Biomass energy, Nuclear energy, Land as a resource, land
degradation, man induced landslides, soil erosion and desertification.

Role of an individuals in conservation of natural resources.

3. Ecosystems (6 lectures)

Concept of an ecosystem. Structure and function of an ecosystem. Producers, consumers and
decomposers. Energy flow in the ecosystem. Ecological succession. Food chains, food webs and
ecological pyramids. Introduction, types, characteristics features, structure and function of the
following ecosystem :-

a) Forest ecosystem, b) Grassland ecosystem, c¢) Desert ecosystem,

d) Aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries).

4. Biodiversity and its conservation (6 lectures)

Introduction- Definition: genetic, species and ecosystem diversity. Bio-geographical
classification of India. Value of biodiversity: consumptive use, productive use, social, ethical,
aesthetic and option values. India as a mega- diversity nation. Western Ghat as a biodiversity




region. Hot-spot of biodiversity. Threats to biodiversity habitat loss, poaching of wildlife, man-
wildlife conflicts. Endangered and endemic species of India. Conservation of biodiversity: In-
situ and Ex-situ conservation of biodiversity.

5. Environmental Pollution (6 lectures)
Definition: Causes, effects and control measures of: Air pollution, Water pollution, soil
pollution, Marine pollution, Noise pollution, Thermal pollution, Nuclear hazards.

Solid waste Management: Causes, effects and control measures of urban and

industrial wastes. Role of a individual in prevention of pollution.

6. Social Issues and the Environment (8 lectures)
Disaster management: floods, earthquake, cyclone, tsunami and landslides.

Urban problems related to energy Water conservation, rain water harvesting, watershed
management Resettlement and rehabilitation of people; its problems and concerns.
Environmental ethics: Issue and possible solutions. Global warming, acid rain, ozone layer
depletion, nuclear accidents and holocaust. Wasteland eclamation.

Consumerism and waste products.

7. Environmental Protection (8 lectures)

From Unsustainable to Sustainable development. Environmental Protection Act.

Air (Prevention and Control of Pollution) Act. Water (Prevention and control of Pollution) Act.
Wildlife Protection Act. Forest Conservation Act. Population Growth and Human Health,
Human Rights.

8. Field Work (10 lectures)

Visit to a local area to document environmental assets- river/Forest/Grassland/Hill/Mountain.
or

Visit to a local polluted site - Urban / Rural / Industrial /Agricultural.

or

Study of common plants, insects, birds.

or

Study of simple ecosystems - ponds, river, hill slopes, etc.

References :

1) Agarwal, K.C.2001, Environmental Biology, Nidi Pub. Ltd., Bikaner.

2) Bharucha Erach, The Biodiversity of India, Mapin Publishing Pvt. Ltd., Ahmedabad 380013,
India, Email:mapin@jicenet.net (R)

3) Brunner R.C.,1989, Hazardous Waste Incineration, McGraw Hill Inc. 480p

4) Clank R.S. Marine Pollution, Clanderson Press Oxford (TB)

5) Cunningham, W.P. Cooper, T.H.Gorhani, E. & Hepworth, M.T.2001, Environmental
Encyclopedia, Jaico Pub. Mumbai, 1196p

6) De A K., Environmental Chemistry, Wiley Wastern Ltd.

7) Down to Earth , Centre for Science and Environment , New Delhi.(R)

8) Gleick, H.,1993, Water in crisis, Pacific Institute for studies in Dev., Environment & Security.
Stockholm Env. Institute. Oxford Univ. Press 473p



9) Hawkins R.E., Encyclopedia of Indian Natural History, Bombay Natural History Society,
Bombay (R)

10) Heywood, V.H.& Watson, R.T.1995, Global Biodiversity Assessment, Cmbridge Univ.
Press 1140p.

11) Jadhav, H.and Bhosale, V.M.1995, Environmental Protection and Laws, Himalaya Pub.
House, Delhi 284p.

12) Mickinney, M.L.and School. R.M.1196, Environmental Science Systems and Solutions, Web
enhanced edition, 639p.

13) Miller T.G. Jr., Environmental Science. Wadsworth Publications Co. (TB).

14) Odum, E.P.1971, Fundamentals of Ecology, W.B.Saunders Co. USA, 574p.

15) Rao M.N.and Datta, A.K.1987, Waste Water Treatment, Oxford & IBH Publ. Co. Pvt. Ltd.,
345p

16) Sharma B.K., 2001, Environmental Chemistry, Gokel Publ. Hkouse, Meerut

17) Survey of the Environment, The Hindu (M)

18) Townsend C., Harper, J. and Michael Begon, Essentials of Ecology, Blackwell Science (TB)
19) Trivedi R.K. Handbook of Environmental Laws, Rules, Guidelines, Compliances and
Standards, vol. I and II, Environmental Media (R)

20) Trivedi R.K. and P.K. Goel, Introduction to air pollution, Techno- Science Publications (TB)
21) Wagner K.D.,1998, Environmental management, W.B. Saunders Co. Philadelphia, USA
499p.

22) Paryavaran shastra — Gholap T.N.

23) Paryavaran Sahastra — Gharapure
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