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Program Student Outcomes (PSOs): 
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Program Educational Objectives: 

PEO1: Pursue higher studies or be employed in Electrical and Electronics 

Engineering or related disciplines. 

PEO2: Be a successful entrepreneur in creating jobs related to Electrical and 

Electronics Engineering or related engineering fields. 

PEO3: Promote ethics, sustainability and environmental responsibility in their 

practice. 
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Elective Courses 

a) Professional Elective Courses: 
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b) Open Elective Courses offered from department of Electrical and Electronics 

Engineering: 
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c) Open Electives (Basic Science and Maths) 
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d) Humanities Elective Courses: 
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e) Honors Electives: 
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EEEX008 Real Time Monitoring and Control of Modern Power System 

EEEX009 
Design and Installation Guideline on Lightning Protection System and Surge 

protection Devices 

EEEX006 Model Based Design for Power Electronics and Electrical Drives 

EEEX007 Thermal Power Plant Familiarization, Equipment Operation and Control 
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MAT18R101 Calculus and Linear Algebra 
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1. Know the fundamental theorems such as Rolle�s Theorem, Mean value theorem, 

Taylor�s theorem and its applications. 

2. Understand the basic concepts of limit, continuity, derivative, partial derivative and 

total derivative and its applications.  

3. Solve the real world problems using differentiation and integration. 

4. Understand the concepts of sequence, convergent of sequences, series and testing of 

convergent of series using different methods. 

5. Find the solution of simultaneous linear equations using matrices and to find the 

Eigen values and Eigen vectors of a matrix, Cayley-Hamilon theorem and 

orthogonal transformations. 
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1. Grewal, B.S., Grewal, J.S., Higher Engineering Mathematics, Khanna Publishers, 

New Delhi,43
rd

 Edition, 2015. 
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1. Kreyszig, E, Advanced Engineering Mathematics, John Wiley and Sons (Asia) 

Limited,  

2. Singapore, 10
th 

Edn, 2001. 

3. Ramana B. V., Engineering Mathematics, Tata McGraw-Hill Publishing Company 

Limited,  

4. New Delhi, Edition 2005.   

5. Veerarajan,T., Engineering Mathematics (For First Year), Tata McGraw-Hill 

publishing company Limited, 2008. 
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• To provide the students a firm understanding of the basics of Electricity and 

Magnetism. 

• To introduce the students, the application of Electricity and Magnetism and 

Electromagnetism 
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1. Determination of Viscosity by Ostwald Viscometer. 

2. Determination of surface tension by stalagmometer. 

3. Adsorption of acetic acid by charcoal. 

4. Determination of chloride content of water. 

5. Estimation of hardness of water by EDTA method. 

6. Determination of the rate constant of a reaction 

7. Thin layer chromatography. 

8. Determination of the partition coefficient of a substance between two immiscible 

liquids 

9. Determination of Saponification /acid value of oil. 

10. Preparation of Aspirin 
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11. Potentiometric titration of strong acid vs strong base. 

12. Potentiometric titration of weak acid vs strong base. 

13. Determination of cell constant and conductance of solutions. 
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1. Know the method of solving first and second order partial differential equations. 

2. Understand the concept of Laplace transform and its application in solving ordinary 

differential equations and partial differential equations. 

3. Know about Fourier transforms and its properties. 

4. Know the method of finding the solution of polynomial and transcendental 

equations and finding the solution of real world problems using interpolation. 

5. Know the method of finding numerical solutions of differential equations.     
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1. V.K. Mehta, �Principles of Electrical Engineering and Electronics�, S. Chand 

& Company Ltd, 2012 

2. Kothari D P and Nagrath I J, "Basic Electrical Engineering", McGraw Hill, 

2009.  
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1. T. Thyagarajan, �Fundamentals of Electrical and Electronics Engineering�, 

SciTech publications (Ind.) Pvt. Ltd., 3rd Edition, 2015.  

2. Muraleedharan K.A, Muthususbramanian R and Salivahanan S, "Basic 

Electrical, Electronics and Computer Engineering" Tata McGraw Hill,2006. 

3. Shanthakumar S.R.J, Basic Mechanical Engineering, Third Revised Edition 

(Reprint 2009), Anuradha Publications, Kumbakonam, 1999. 

4. Rajput R. K., Basic Mechanical Engineering, Fourth edition, Tata McGraw 
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1. Verification of Kirchoff�s Laws. 

2. Verification of Mesh and Nodal analysis 

3. Measurement of electrical quantities-voltage current, power & power 

factor in RLC circuit  

4. Open circuit characteristics of Separately excited DC Generator 

5. Draw the characteristic between output power versus efficiency of DC 

shunt motor 

6. Verification of turns ratio on single phase transformer 

7. Study of basic electrical installation components for LT switchgear 
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8. Residential house wiring using fuse, two way switches and lamp  

9. Wiring layout for Fluorescent lamp 

10. VI characteristics of PN junction diode  

11. VI Characteristics of Zener diode 

12. Construct and demonstrate the Light sensor using Photo Transistor 

13. Design a diode based Half wave and Full wave rectifier 

14. Study of Zener diode as voltage regulator 

15. Study of Clipping & Clamping circuit 
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S- Strong Correlation; M- Medium Correlation; L- Low Correlation 

 

Course Topics: 

Unit 1: Projection of Points and Straight Lines 9 Hours 
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Unit 2: Projection of Planes and Solids 9 Hours 
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Unit 3: Section of Solids  9 Hours 
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Unit 4: Development of Surfaces 9 Hours 
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Unit 5: Orthographic and Isometric Projection 9 Hours  
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1. Construction of conic sections using CAD software 

2. Construction of simple planes using exclusive commands like extend, trim etc., 

3. Construction of 3D model � solids and sectional views  

4. Generating 2D orthographic blue prints from 3D part models 

5. Vectorization of simple building plan and elevation 

Text Book(s): 

1. Basant Aggarwal and C. Aggarwal, Engineering Drawing, McGraw-Hill, 2013. 

2. N.S. Parthasarathy, Vela Murali, Engineering Drawing, Oxford University Press, 

2015. 

3. K. Venugopal, Engineering Drawing + AutoCAD, New Age; Fifth edition, 2011. 

Reference(s): 

1. Shah, M.B., and Rana, B.C., Engineering Drawing, Pearson 2009 

2. Natarajan, K.V., A Text Book of Engineering Graphics, 21st Edition, 

Dhanalakshmi Publishers, Chennai, 2012.  

3. Paul Richard, Jim Fitzgerald., Introduction to AutoCAD 2017: A Modern 

Perspective, Pearson, 2016. 

4. Bhatt, N.D., Engineering Drawing, Charotar publishing House, New Delhi, 53trd 

Edition, 2014. 

5. Luzadder and Duff, �Fundamentals of Engineering Drawing�, Prentice Hall of India 

Pvt. Ltd., 2009. 
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6. Venugopal, K., Engineering Graphics, New Age International (P) Limited, 2009. 
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• Upon completion of this laboratory course, students will be able to fabricate 

components with their own hands. 

• They will also get practical knowledge of the dimensional accuracies and 

dimensional tolerances possible with different manufacturing processes. 

• By assembling different components, they will be able to produce small 

devices of their interest. 
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EEE18R151ELECTRIC CIRCUIT ANALYSIS 
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Course Outcome(s):  
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CO1: Describe the various types of Sources and Network and apply Mesh, Nodal 

analysis to solve electrical circuits. 

CO2: Analyze the electrical circuits using various network theorems. 

CO3: Solve AC Circuits with Series/parallel combinations. 

CO4: Discuss the basic concepts of Resonance and three phase circuits. 

CO5: Analyze the steady state and transient behaviour of electric circuits. 

Mapping of Course Outcome(s): 
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"�$� �� �� �� � � � � � � � � � � � �

"�'� �� �� �� �� � � � � � � � �� � � �

"�)� �� �� �� �� � � � � � � � �� � � �

"�-� �� �� �� �� � � � � � � � �� � � �

"�/� �� �� �� �� � � � � � � � � � � �

Course Topics: 

Unit 1: DC Circuit Analysis  

Ideal sources - source transformation - voltage division - current division - network 

reduction - star and delta transformation - concept of duality - dual networks - 
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formation of matrix equations and analysis of complex circuits using mesh-current and 

nodal-voltage methods. 

 

Unit 2: Network Theorems  

Thevenin’s theorem, Norton’s theorem, superposition theorem, maximum power 

transfer theorem, substitution theorem, reciprocity theorem, Millman’s theorem, 

Tellegen’s theorem - statement, application to AC and DC circuits. 

 

Unit 3: Steady State Analysis of Ac Circuits  

Concept of phasor and complex Impedance/Admittance � Analysis of series and 

parallel circuits-Solution of RLC circuits, power, and power factor - series resonance, 

parallel resonance - Q factor � bandwidth- locus diagram  

 

Unit 4: Coupled Circuits and Three Phase Circuits  

Self inductance - mutual Inductance - coefficient of coupling - dot rule - ideal 

transformer - effective inductance of coupled coils in series and in parallel - analysis 

of coupled circuits - single tuned and double tuned circuits. Three phase star delta 

connections - phasor diagram - solution of three phase balanced circuits and 

unbalanced circuits - three phase power measurement using watt meters. 

 

Unit 5: Transient Analysis  

Concept of complex frequency - representation of network elements in time domain 

and frequency domain �Source free and forced responses of RL - RC - RLC circuits 

with DC and sinusoidal excitation- Time constant and natural frequency of oscillation 

� Laplace transform application to the solution of RL, RC and RLC circuits.  

 

Text Book(s): 

1. A Sudhakar and Shyam Mohan SP, �Circuits and Networks: Analysis and 

Synthesis�, TMH, 5th Edition, New Delhi, 2015.  

2. William H. Hayt, Jack E. Kemmerly and Steven M. Durbin, �Engineering Circuit 

Analysis�, TMH,8th Edition, 2012. 

 

Reference(s): 

1. Paranjothi S.R., ’Electric Circuit Analysis’, New Age International Publisher, 2011 

2. Mahmood Nahvi, Joseph A. Edminister, Schaum�s outline  of Electric Circuits’, 

McGraw Hill Book Company, 6th  Edition,2014.  

3. Dorf R.C., Introduction to Electric Circuits, John Wiley & Sons Inc, New York, 

Nineth Edition, 2013.  

4. Charles K.Alexander, Mathew N.O. Sadiku., Fundamentals of Electric Circuits, 

Mcgraw Hill Education 5th Edition, 2013. 

 

!��������.,
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1. IntroductiontoElectric CircuitsSimulation andTesting 

2. Electric CircuitsFundamentalsLaws 

3. Voltage &CurrentDividersandSuperpositionPrinciple 

4. EquivalentSource ModelsandMaximumPower Transfer 
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5. SinusoidalAC CircuitAnalysis 

6. Three-Phase Circuits 

7. TransientCircuitAnalysis 

8. Verification of Superposition Theorem 

9. Verification of Thevenin�s Theorem 

10. Verification of Norton�s Theorem 

11. Verification ofMaximumPowerTransferTheorem 
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EEE18R201 ELECTROMAGNETICFIELDS 

EEE18R201  Electromagnetic fields 
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Course Outcome(s):  
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CO1: Understand the concept of co-ordinate system and solve the electrostatic 

problems using coulombs law and gauss�s law 

CO2: Understand the concept of conductors, dielectrics and capacitance 

CO3: Solve the magnetic field problems using the laws of magnetism and vector 

calculus 

CO4: Apply the Maxwell�s equations to understand the electromagnetic wave 

propagation 

CO5: Apply the boundary conditions and numerical methods to solve the 

electromagnetic problems 

Mapping of Course Outcome(s): 

"��*�

����

����

$� '� )� -� /� 1� 2� 3� 4� $7� $$� $'� $)� $-� $/�

CO1  �� �� �� �� �� � � � � � � �� �� �� �

CO2  �� �� �� �� �� � � � � � �� �� �� �

CO3  �� �� �� �� �� � � � � � �� �� �� �

CO4  �� �� �� �� �� � � � � � �� �� �� �

CO5  �� �� �� �� �� � � � � � � �� �� �� �

 

Course Topics: 

Unit 1: ELECTROSTATICS  

Review of vector algebra - co-ordinate system - rectangular, cylindrical and spherical - 

Coulomb�s law - electric field intensity - field due to different types of charges - 

electric flux density - Gauss�s law and application - divergence and divergence 
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theorem -electric potential - potential field due to different types of charges - potential 

gradient. 

 

Unit 2: ELECTROSTATICS APPLICATIONS  

Current and current density - continuity of current - conductor properties and 

boundary conditions - the nature of dielectric materials - boundary conditions for 

perfect dielectric materials -capacitance - different types of capacitances - energy 

density in electric field - Poisson�s and Laplace�s equations. 

 

Unit 3: MAGNETOSTATICS  

Magnetic field - magnetic flux - magnetic flux density �curl- Stoke�s theorem - Biot-

savart law and application - Ampere�s circuital law and application - scalar and vector 

magnetic potentials - force on a moving charge, differential current element, torque on 

a closed circuit - inductance - nature of magnetic materials - magnetization and 

permeability - magnetic boundary conditions. 

 

Unit 4: MAXWELLS EQUATIONS AND ELECTROMAGNETIC WAVES  

Faraday�s laws- Faraday�s law - Lenz�s law - Maxwell�s equations in differential and 

integral forms - displacement current - Electromagnetic wave equations - wave 

parameters - velocity, intrinsic impedance, propagation constant - waves in free space, 

lossy and lossless dielectric, conductors - skin depth - Poynting theorem. 

 

Unit 5: FIELD MODELLING AND COMPUTATION  

Problem formulation - boundary condition - solutions Analytical methods - variables 

separable methods - conformal transformation - method of images - numerical 

methods - finite difference method - finite element method - charge simulation 

method. 

 

Text Book(s): 

1. Mathew N. O. Sadiku, �Principles of Electromagnetics�, 4thEdition ,Oxford 

University Press Inc. First India edition, 2009. 

Reference(s): 

1. William H. Hayt and John A. Buck, �Engineering Electromagnetics�, Tata 

McGraw Hill 8th Revised edition, 2011.  

2. Kraus and Fleish, �Electromagnetics with Applications�, McGraw Hill 

International Editions, Fifth Edition, 2010. 

3. Joseph. A.Edminister, �Schaum’s Outline of Electromagnetics, Third Edition 

(Schaum’s Outline Series), Tata McGraw Hill, 2010  
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Course Outcome(s):  
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CO1: Develop the equivalent circuit of the given transformer and analyze its 

performance. 

CO2: Analyze the basic concept of rotating machines. 

CO3: Analyze the performance characteristics of self and separately excited DC 

generators. 

CO4: Analyze the operation, starting methods and speed control of DC Motors. 

CO5: Apply the testing procedures of electrical machines as per the standard practice. 

Mapping of Course Outcome(s): 

"��*�
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$� '� )� -� /� 1� 2� 3� 4� $7� $$� $'� $)� $-� $/�

CO1  �� �� � � �� � � � � � � � �� �� �

CO2  �� � � �� � � � � � � � � �� �� �

CO3  �� �� � �� �� � � � � � � � �� �� �

CO4  �� � � �� �� � � � � � � � �� �� �

CO5  �� �� � �� � � � � � � � �� �� �� �

Course Topics: 

Unit 1: TRANSFORMERS  

Construction - working principle - EMF equation - Elementary theory of ideal 

transformer - Transformation ratio - Transformer with losses but no magnetic leakage 

- Transformer on no load and on load - Equivalent circuit � Regulation - Efficiency - 

All day efficiency - Auto transformer - Condition for maximum efficiency - Parallel 

operation of single phase transformer - Three phase transformer connections. 

 

Unit 2: BASIC CONCEPTS OF ROTATING MACHINES  

Principles of electromechanical energy conversion - Single and multiple excited 

systems - MMF of distributed AC windings - Rotating magnetic field - generated 

voltage - Torque in round rotor machine. 

 

Unit 3: DC GENERATORS  

Construction - Principle and operation - EMF equation � Types - Characteristics - 

Armature windings - Single, double layer windings - Losses in a DC generator - 

Condition for maximum efficiency - Armature reaction - Demagnetizing and cross 

magnetizing conductors -  Commutation - Parallel operation of generators - Load 

sharing. 
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Unit 4: DC MOTORS  

Working principle � Types - EMF equation � Torque equation - Characteristics - 

Significance of the back EMF - Losses and efficiency - Power stages- Speed control of 

DC motor - Necessity of starter - three point and four point starters. 

 

Unit 5: TESTING OF DC MACHINES AND TRANSFORMERS  

DC machines: Brake test - Swinburne�s test - Hopkinson�s test - Retardation test - 

Field test Transformer: Open and short circuit tests - Load test - Polarity test - 

Sumpner�s test. 

Text Book(s): 

1. D. P. Kothari And I. J. Nagrath, Electric Machines, Tata McGraw Hill 

Education Pvt. Ltd., New Delhi,: 4thEdition, 2010. 

 

 

Reference(s): 

1. P. C. Sen, Principles of Electric Machines and Power Electronics, Wiley, 3rd 

Edition, 2013.  

2. Fitzgerald A.E., Charles Kingsley, Stephen.D.Umans, Electric Machinery, 

Tata McGraw Hill Publishing Company Ltd, 2003. 

3. Gupta,J.B., Theory and Performance of Electrical Machines,S.K.Kataria and 

Sons 2002. 

4. Theraja ,B.L., Theraja, A.K.,A text book on Electrical technology, Volume-II, 

S.Chand Company & Ltd.,2005.  
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CO1: Understand the characteristics and applications of diode. 

CO2: Analyze the characteristics and various configurations of BJT 

CO3: Analyze the characteristics and various configurations of FET 

CO4: Understand the functioning & characteristics of OP-AMP  
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CO5: Design of OP-AMP based amplifiers and oscillators  

 

 

Mapping of Course Outcome(s): 
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"�$� �� � � � � � � � � � � � �� � �
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Text Book(s): 

1. Jacob. Millman, Christos C.Halkias and Sathyabrata Jit, �Electronic Devices 

and Circuits�, Tata McGraw Hill Publishing Limited, New Delhi, 2010. 

2. David A. Bell., �Electronic Devices and Circuits� Oxford University Press., 

5th Edition, 2008  

�

�
�
�
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�:��6�&�

1. Robert Boylestad and Luis Nashelaky�Electronic Devices and Circuit Theory� 

11
th

Edision, Pearson publishers. 

2. S. Sedra and K. C. Smith, �Microelectronic Circuits�, New York, Oxford     

UniversityPress, 1998. 

3. J. V. Wait, L. P. Huelsman and G. A. Korn, �Introduction to Operational 

Amplifier theory and applications�, McGraw Hill U. S., 1992. 
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4. J. Millman and A. Grabel, �Microelectronics�, McGraw Hill Education, 1988. 

5. P. Horowitz and W. Hill, �The Art of Electronics�, Cambridge University Press, 

1989. 

6. P. R. Gray, R. G. Meyer and S. Lewis, �Analysis and Design of Analog 

Integrated Circuits�, John Wiley & Sons, 2001. 
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Course Objective(s): 
1. The ability to conduct the testing and experimental procedure on different types 

of electrical machines.  

2. The capability to analyse the operation of machines under different loading 

conditions. 

Course Outcome(s):  
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CO1: Acquire the knowledge, experimental procedure in static and rotating DC 

machines. 

CO2: Improve the ability of observation and mathematical manipulation of 

experiments in electrical machines. 

CO3: Apply the knowledge of experiment skills of electrical machines for solving the 

electrical problems in industries. 

Mapping of Course Outcome(s): 
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Course Outcome(s):  
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CO1: Model the electric, mechanical and electromechanical systems and evaluate their 

performances 

CO2: Determine the time and frequency responses of I and II order systems 

CO3: Analyze the stability of the system using Time domain and frequency domain 

methods 

CO4: Design the compensators using Bode plot and root locus techniques to stabilize 

control systems 

CO5: Solve the state equation by transformation methods. 

 

 



B.Tech EEE Curriculum & Syllabus 2018 (CBCS) 

.��

�

 

 

 

Mapping of Course Outcome(s): 
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CO1  �� �� �� �� � � � � � � � �� �� �� �

CO2  �� �� �� �� � � � � �� � � �� �� �� �

CO3  �� �� �� �� � � � � �� � � �� �� �� ��

CO4  �� �� �� �� � � � � �� � � � �� �� ��

CO5  �� �� �� �� � � � � � � � � �� � �

 

Course Topics: 

Unit 1: SYSTEM MODELLING 12 Hours 

Open loop and closed loop systems - mechanical systems - translational, rotational - 

electrical systems - force voltage and force current analogy - - mathematical 

representation - transfer functions - block diagram, signal flow graph - basic 

components of control systems - potentiometer - synchros - tachogenerator - servo 

motor AC, DC. 

Practical: Performance analysis of open and closed loop systems of DC and AC 

motor. 

 

Unit 2: TIME DOMAIN ANALYSIS 12 Hours 

Time response - step response of first order and second order systems - time domain 

specification - type and order of a system - steady state error - static error and 

generalized error coefficient � concepts of stability - Routh Hurwitz stability - P, PI 

and PID controllers  

Practical:  Time response 

 

Unit 3: FREQUENCY DOMAIN ANALYSIS 12 Hours 

Frequency domain specifications of second order systems - analysis and stability using 

Bode plots, Polar plot, Nichols chart -, Use of Nichol�s Chart in Control System 

Analysis- Nyquist stability criterion 

Practical:  frequency response analysis 

 

Unit 4: ROOT LOCUS AND COMPENSATOR 12 Hours 

Root locus concept - rules for constructing root loci - root contours - design of lag, 

lead and lag lead compensators using Bode plots  

Practical: Compensator design 

 

Unit 5: STATE SPACE ANALYSIS 12 Hours 
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Concepts of state - state variable and state models - state equation - state transition 

matrix - Transfer function from State Variable Representation- solution of state 

equation by classical and laplace transformation method - Concepts of Controllability 

and Observability. 

 

Text Book(s) 

1. M. Gopal, �Control Systems, Principles and Design�, 5th Edition, Tata 

McGraw Hill, New  Delhi, 2015 

2. Norman N.Nise� Control System Engineering�, 7
th

 Edition , Wiley Publication 

3. S.K.Bhattacharya, Control System Engineering, 4th Edition, Pearson, 2013. 

4. Dhanesh. N. Manik, Control System, Cengage Learning, 2014. 

Reference(s): 

1. Arthur, G.O.Mutambara, Design and Analysis of Control; Systems, CRC 

Press, 2013. 

2. Richard C. Dorf and Robert H. Bishop, � Modern Control Systems�, Pearson 

Prentice Hall, 2012. 

3. Benjamin C. Kuo, Automatic Control systems, 7th Edition, PHI, 2010. 

4. K. Ogata, �Modern Control Engineering�, 5th edition, PHI, 2012. 

5. S.N.Sivanandam, S.N.Deepa, Control System Engineering using Mat Lab, 2nd 

Edition,  Vikas Publishing, 2012. 

6. S.Palani, Anoop. K.Jairath, Automatic Control Systems including Mat Lab, 

Vijay Nicole/ Mcgraw Hill Education, 2013. 
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Course Outcome(s):  
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CO1: Analyze the performance of alternator based on voltage regulation 

methodologies and describe the parallel operation of alternators through 

capability curves. 

CO2: Describe the performance of synchronous motor based on effect of increased 

load and changing excitation. 

CO3: Analyze the starting and running conditions of three phase induction motor & 

determine the induction motor parameters through equivalent circuit and circle 

diagram. 
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CO4: Apply the knowledge of three phase induction motor, analyze the selection of 

starters & speed control techniques for the practical applications. 

CO5: Describe the operation & performance characteristics of single phase induction 

motor and special machines. 

 

Mapping of Course Outcome(s): 
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CO1  �� �� � �� �� � � � � � � � �� �� �

CO2  �� �� � �� � � � � � � � � �� �� �

CO3  �� �� �� �� �� �� � � � � � � �� �� �

CO4  �� �� � �� � � � � � � � � �� �� �

CO5  �� � � � � �� � � � � � � �� �� �

 

Course Topics: 

Unit 1: SYNCHRONOUS GENERATOR 12 Hours 

Construction - Working principle - EMF equation - Armature windings - Synchronous 

reactance - Armature reaction � Voltage regulation - EMF, MMF, ZPF, ASA methods 

- Synchronizing to infinite bus bars - Operating characteristics - Capability curves - 

Two reaction theory - Parallel operation of synchronous generators. 

 

Unit 2: SYNCHRONOUS MOTOR 12 Hours 

Principle of operation - Methods of starting - Power developed by a synchronous 

motor - Synchronous motor with different excitations - Effect of increased load with 

constant excitation - Effect of changing excitation constant load - Torque equation - V 

curve and inverted V curve -  Hunting � Synchronous phase modifier - PF correction. 

 

Unit 3: THREE PHASE INDUCTION MOTOR 12 Hours 

Constructional details - Principle of operation  - Torque-slip characteristics - Starting 

torque -  Condition for maximum starting torque - Rotor EMF & reactance under 

running conditions -Torque under running condition - Condition for maximum torque 

under running condition - Relation between torque and slip - Losses and efficiency - 

Power stages in an induction motor - No load and blocked rotor test - Equivalent 

circuit - Circle diagram - Power balance equation - Maximum power output - 

Induction generator. 

 

Unit 4: STARTING AND SPEED CONTROL OF INDUCTION MOTOR 12 Hours 

Need for starter - Types of starters - Starting methods of three phase induction motor - 

Cogging & crawling - Speed control of three phase induction motor - Double cage 

rotor.  

 

Unit 5: SINGLE PHASE INDUCTION MOTORS AND SPECIAL  
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MACHINES 12Hours 

Single phase induction motor: Construction - Double field revolving theory - Split 

phase induction motor - Capacitor start induction run motor - Capacitor start capacitor 

run motor - Equivalent circuit (without and with core loss) - Shaded pole induction 

motor-Special machines: Universal motor - Stepper motor - Linear induction motor - 

Reluctance motor - Repulsion motor - hysteresis motor - AC series motor. 

 

 

 

Text Book(s): 

1. D. P. Kothari And I. J. Nagrath, Electric Machines, Tata McGraw Hill Education 

Pvt. Ltd., New Delhi,: 4thEdition, 2010. 

Reference(s): 

1. Fitzgerald, A.E., et.al, �Electric Machinery�, Tata McGraw Hill publishing 

Company Ltd, 2005.  

2. Gupta, J.B., �Theory and Performance of Electrical Machines�, S.K.Kataria and 

Sons, 2005.  

3. Say, M.G., �Alternating Current Machines�, ELBS & Pitman, London, 5th edition, 

1992.  

4. Theraja,B.L., Theraja,A.K., �A text book on Electrical technology�, Volume-II, S. 

Chand company & Ltd. 2009.  
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Course Outcome(s):  
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CO1: Understand the fundamental Characteristics of an instrument. 

CO2: Analyze instruments adopted for measurement of current, voltage,power and 

energy 

CO3: To study different methods available for measurement of active, passive 

elements and various signal conditioning devices. 

CO4: Analyze the problems in various electrical parameter measurements. 

CO5: Study and analyze the storage of digital signal and analyzers. 

Mapping of Course Outcome(s): 

"��*� ����
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CO1  �� � � � � � � � � � � � �� � �

CO2  �� �� �� � � � � � � � � � �� � �

CO3  �� �� � �� � � � � � � � � �� �� �
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Course Topics: 

Unit 1: FUNDAMENTALS AND CHARACTERISTICS OF  

INSTRUMENTS  

Functional elements of an instrument - static and dynamic characteristics - analog 

indicating instruments, hall effect instruments - rms, average and peak reading 

instruments- errors - systematic and random errors, error analysis, errors in 

measurement - statistical evaluation of measurement data - standards and calibration 

 

Unit 2: MEASURING INSTRUMENTS   

Permanent Magnet Moving Coil instrument (PMMC) - Moving Iron instruments � 

electrodynamic instruments - instrument transformer - current transformer, potential 

transformer - measurement of power � electrodynamic, ferrodynamic - measurement 

of energy - induction type - watt-hour meters - maximum demand indicators - 

polyphase energy meters - power factor meters - frequency meters - synchroscopes - 

electronic voltmeters - differential voltmeters - electronic multimeter 

 

Unit 3: BRIDGES AND SIGNAL CONDITIONING DEVICES   
Measurement of resistance - Wheatstone bridge, Kelvin�s bridge, measurement of self 

inductance - Hay�s, Anderson�s, Owen�s bridges- measurement of capacitance - 

Schering bridge - components of signal conditioning devices - current to voltage and 

voltage to current converter - buffer amplifier - differential amplifier - instrumentation 

amplifier - digital to analog converters - analog to digital converters - components of 

data acquisition systems. 

 

Unit 4: TRANSDUCERS   

Classification of transducers - selection of transducers - resistive, capacitive and 

inductive transducers - piezoelectric, optical and digital transducers - pH electrodes - 

transducers for measurements � measurement of displacement, temperature, level 

flows, pressure, velocity, acceleration, torque, speed, viscosity and moisture 

 

Unit 5: DIGITAL MEASURING INSTRUMENTS   

Digital Voltmeters and Multi meters � Microprocessor based DMM with auto ranging 

and self-diagnostic features- Digital Energy meter �Frequency, Period, time interval 

and Pulse Width measurement. 

 

LIST OF EXPERIMENTS   
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1. AC bridges � Anderson and Schering bridge using LABVIEW  

2. DC bridges- Wheatstone and Kelvin double bridge using LABVIEW  

3. Instrumentation amplifiers.  

4. Calibration of single�phase and three - phase energy meter.  

5. Measurement of three phase real, reactive and apparent power and power 

factor   using electronic tri-vector meter.  

6. Measurement of power factor of an inductive load and its improvement by 

static capacitor. 

7. Measurement of displacement using LVDT 

8. Measurement of pressure 

Text Book(s): 

1. Sawhney, A.K., A Course in Electrical & Electronic Measurements & 

Instrumentation, DhanpatRai and Co, 2004. 

2. Albert D.Helfrick., William D.Cooper, Modern Electronic Instrumentation & 

measurement techniques, Prentice Hall of India 2003.  

 

References(s): 

1. Bouwens, J., Digital Instrumentation, Tata McGraw Hill, 2002.  

2. Kalsi, H.S., Electronic Instrumentation, Tata McGraw Hill, 2004.  

3. Doebelin, E.O., Measurement Systems - Application and Design, Tata 

McGraw Hill publishing company, 2005.  

4. David.A.Bell, �Electronic Instrumentation and Measurements�, 2nd edition, 

Oxford University Press, 2007.  
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CO1: Understand the philosophy of number systems and codes. 

CO2: Solve the logic functions using  different simplification techniques 
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CO3: Design combinational logic circuits using logic gates. 

CO4: Design  Sequential circuits using Flip Flop 

CO5: Summarize the function, characteristics and structure of different memory 

systems and programmable logic devices 

Mapping of Course Outcome(s): 
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CO1  �� � � � � � � � � � � � �� � �

CO2  �� �� � �� � � � � � � � � �� �� �
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Course Topics: 

Unit 1: NUMBER SYSTEMS & BOOLEAN ALGEBRA  

Review of binary, octal, hexadecimal number systems - representation of signed 

numbers - floating point number representation - BCD -ASCII-EBCDIC - excess 3 

codes - gray code -error detecting, correcting codes - Boolean Algebra- postulates and 

theorems of Boolean Algebra - canonical forms - simplification of logic functions 

using karnaugh map and Quine Mcclausky method. 

 

Unit 2: COMBINATIONAL LOGIC DESIGN  

Digital Logic families - Logic gates - implementation of combinational logic functions 

- encoders & decoders - multiplexers & demultiplexers - code converters - comparator 

- half adder, full adder - parallel adder - binary adder - parity generator/checker -

implementation of logical functions using multiplexers. 

 

Unit 3: SEQUENTIAL CIRCUITS  

Flip flops - SR, D, JK and T - analysis and design of synchronous sequential circuits - 

state diagram, state reduction and state assignment - counters - modulus counters, shift 

register, Johnson counter , ring counter � Design of Asynchronous sequential circuits. 

 

Unit 4: MEMORIES & PROGRAMMABLE LOGIC DEVICE  

ROM, PROM, EPROM, Semi custom design - introduction to PLD�s - PAL - PLA - 

architecture of PLD�s - PAL 22V10, PLS 100/101 - implementation of digital 

functions- FPGA 

 

Unit 5: VHSIC HARDWARE DESCRIPTION LANGUAGE (VHDL)  

RTL Design - combinational logic - Types - Operators - Packages - Sequential Circuit 

- Sub programs - Test Benches. (Examples: adders, counters, flip flops, FSM, 

multiplexers / Demultiplexers) 
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LIST OF EXPERIMENTS  

1. To check the operation of OR gate according to the OR�s truth table, using the IC 

74LS32 

2. To check the operation of AND gate according to the AND�s truth table, using the 

IC 74LS08 

3. To check the operation of NOT gate according to the NOT�s truth table, using the 

IC 74LS04 

4. To check the operation of NOR gate according to the NOR�s truth table, using the 

IC 74LS02 

5. To check the operation of NAND gate according to the NAND�s truth table, using 

the IC 74LS00 

6. To check the operation of XOR gate according to the XOR�s truth table, using the 

IC 74LS86 

7. Design the BCD-to-seven-segment decoder circuit. 

8. Verifying the operation of multiplexer by using IC74LS04,IC 

74LS08andIC74LS32. 

9. Verifying the operation of shift register by using flip flops. 

10. To check the operation of two stage binary ripple up counter 

11. To perform the operation of Half adder and full adder circuit using VHDL  

12. To perform the operation of multiplexers / Demultiplexers and full adder circuit 

using VHDL  

 

Text Book(s): 

1. Morris Mano, M., Digital Design, Prentice Hall of India (P) Ltd., New Delhi, 

2016.  

Reference(s): 

1. Tocci, R.J., Digital Systems - Principles & Applications, Prentice Hall of India, 

2002.  

2. Fletcher, W.I., An Engineering Approach to Digital Design, Prentice Hall of India, 

1994.  

3. Floyd, Digital Fundamentals, Prentice Hall of India, 2003. 

�



B.Tech EEE Curriculum & Syllabus 2018 (CBCS) 

/��

�

���$3�'3'��!�"���"
!��
"<�����!
:��
���B����

EEE18R282 ELECTRICAL MACHINES LABORATORY II  
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Course Objective(s): 
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Course Outcome(s):  
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CO1: Acquire the knowledge, experimental procedure in synchronous and induction 

machines. 

CO2: Improve the ability of observation and mathematical manipulation of 

experiments in AC dynamic machines. 

CO3: Analyze the performance & characteristics of rotating AC machines based on 

conduction of experiments and Apply the knowledge of experiment skills of AC 

machines for solving the electrical problems in industries. 

Mapping of Course Outcome(s): 

"��*�
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CO1  �� � � �� �� � � � �� � � � �� �� ��

CO2  � � � �� �� �� � � �� �� �� � � �� ��

CO3  � � � �� �� �� � �� �� � �� �� � �� ��

Course Topics: 

1. Regulation of three phase alternator using EMF method. 

2. Regulation of three phase alternator using MMF method. 

3. Regulation of three phase alternator using ZPF method. 

4. Regulation of three phase alternator using ASA method. 

5. Load test on alternator.  

6. Parallel operation of two alternators.  

7. V and inverted V curves of three phase synchronous motor.  

8. Load test on three-phase squirrel cage induction motor.  

9. Equivalent circuit for three phase induction motor. 

10. Circle diagram for three phase induction motor. 

11. Load test on three phase slip ring induction motor  

12. Load test on single-phase induction motor.  

13. Load test on three phase induction generators 

�
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Course Objective(s): 

The main objective of the course is to provide an understanding of the operation and 

characteristics of the power electronic devices. On completion of the course 

the students will be able to design and analyze the power electronic circuits like 

rectifier, chopper, inverter and AC-AC converter for various applications. 

 

Course Outcome(s):  
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CO1: Describe the construction, working and Characteristics of various Power 

Semiconductor Devices. 

CO2: Analyze the performance characteristics of various types of phase controlled 

converter. 

CO3: Design and analyze the DC-DC converter. 

CO4: Describe the operation of inverter and analyze its performance. 

CO5: Design and analyze the performance of AC/ AC converter. 

 

Mapping of Course Outcome(s): 
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CO1  S �  � � � � � � � � � �� � �

CO2  �� �� �� � � � � � � � � � �� � �

CO3  S �� �� S � � � � � � � � �� �� �

CO4  S S L �� � � � � � � � � �� �� �

CO5  S �� S � � � � � � � � �� �� � �

Course Topics: 

Unit 1: POWER SEMI-CONDUCTOR DEVICES  

Structure, operation and characteristics of Diode, SCR, power transistor, MOSFET 

and  IGBT � Firing circuit for Thyristor- Voltage and Current commutation of 

Thyristor � Gate Drive Circuit for MOSFET and IGBT - protection schemes and 

switching losses. 

 

Unit 2: PHASE–CONTROLLED CONVERTERS  

2- pulse, 3-pulse, 6-pulse and dual converters- inverter operation of fully controlled 

converter � effect of source inductance � distortion and displacement factor, Power 

factor � ripple factor . 

 

Unit 3: CHOPPERS  
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Step-down and step-up choppers � time ratio and current limit control � switching 

mode regulators � buck and boost converter � multiphase choppers � chopper control 

of DC motors. 

 

 

Unit 4: INVERTERS  

Classification of inverters � single phase, three phase (both 120 and 180 degree mode) 

inverters� series inverter � parallel inverter �voltage control of single phase, three 

phase inverters � current source inverters, harmonic reduction in inverters, Multilevel 

inverter, Inverter fed induction motor drive. 

 

Unit 5: AC TO AC CONVERTERS  

Single phase AC regulators � sequence control of AC regulators �three phase AC 

regulators � single phase to single phase cycloconverter � three phasecycloconverter � 

control circuit output voltage equation. 

 

Text Book(s): 

1. Muhammad H. Rashid., Power Electronics: Circuits, Devices and 

Applications, Prentice Hall of India, Pearson education, 4th edition, 2013  

2. P.S.Bimbhra, Power Electronics, Khanna Publishers,5th edition,2012. 

Reference(s): 

1. Singh, M.D., Power Electronics, Tata McGraw Hill publications, 2nd Edition, 

2008.  

2. Ramamoorthy ,M., An Introduction to thyristor and their application, 

Affiliated East west press (P) Ltd, 2nd Edition, 1991  

3. Ned Mohan.,et.al., Power Electronics: Converters, Applications and Design, 

John Wiley and sons, 3rd edition, 2003  
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Course Objective(s): 
The main objective of the course is to provide an understanding of the operation and 

characteristicsof the power electronic devices.On completion of the course 

the students will be able to demonstrate and analyze the performance of power 

Electronic circuits like rectifier, chopper, inverter and AC-AC converter. 

Course Outcome(s):  
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CO1: Apply the knowledge of power electronic devices and converters. 

CO2: Demonstrate the performance of Converters and power semiconductor devices. 

CO3: Analyze the performance of converters and power electronic devices. 

Mapping of Course Outcome(s): 
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CO1  � � �� � � � � � �� 5� � �� �� �� ��

CO2  � � � �� �� � � � S �� �� � � �� ��

CO3  � � � �� S � � � S �� �� � � �� ��

 

 

Course Topics: 

1. Characteristics of MOSFET, SCR and IGBT  

2. Single phase half and fully controlled converters  

3. Three phase half controlled converters  

4. Three phase fully controlled converters  

5. Simulation of DC-DC Converter  

6. Simulation of inverter  

7. Single phase IGBT based PWM inverters  

8. Step up and step down MOSFET based choppers.  

9. Resonant dc-dc converters.  

10. Single phase AC voltage controller  

11. Three phase AC voltage controller  

12. Single phase cyclo converters.  

13. Closed loop control of converter fed drive. 


�����������.,
��	
����

14. PWM Motor Control with forward, reverse and Break Operation 
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Course Objective(s): 

To develop basic knowledge in Electrical Transmission and Distribution 

To learn the substation operation and maintenance of Substations 

Course Outcome(s):  
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CO1: To Understand the various transmission and distribution systems. 

CO2: To develop the mathematical model of different types of transmission system 

CO3: To determine the performance of transmission lines under various conditions 

CO4: To understand the role of insulators and its characteristics. 

CO5: To understand the functioning of substations and to evaluate the performance of 

distribution systems 
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CO1  �� � � � � �� � � � � � � �� �� �

CO2  �� �� �� �� � � � � � � � � �� �� �
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CO5  �� �� � �� � �� �� � � � � � �� �� ��

Course Topics: 

Unit 1BASICS OF TRANSMISSION AND DISTRIBUTION 

Structure of electric power system � types of transmission systems � AC systems, DC 

systems � requirements of good distribution system � types of distribution system � 

Extra High Voltage AC (EHVAC) Transmission � need, advantages, limitations �

High Voltage Direct Current Transmission (HVDC) � classifications, advantages, 

limitations � comparison of EHVAC and HVDC transmission �Introduction to 

Flexible AC Transmission System (FACTS). 

 

Unit 2 TRANSMISSION LINE PARAMETERS 

Parameters of single and three phase transmission lines with single and double circuits 

� resistance, inductance and capacitance of solid, stranded and bundled conductors � 

symmetrical and unsymmetrical spacing and transposition � application of self and 

mutual GMD � skin and proximity effect � interference with neighboring 

communication circuits 

 

Unit 3 MODELLING AND PERFORMANCE OF TRANSMISSION LINES 

Classification of lines � short line, medium line and long line � equivalent circuits, 

attenuation constant, phase constant, surge impedance transmission efficiency and 

voltage regulation � real and reactive power flow in lines � power angle diagram �

surge impedance loading, load ability limits based on thermal loading, angle and 

voltage stability considerations � compensation in transmission lines, Ferranti effect 

and corona loss � sag and tension calculation , sag template , stringing chart � effect of 

atmospheric conditions on transmission lines � vibration of conductors and dampers. 

 

Unit 4 INSULATORS AND CABLES 

Properties of an insulator � insulator materials � types of insulators � insulator string � 

voltage distribution, string efficiency, methods of increasing string efficiency �testing 

of insulators � cables � comparison of underground and overhead cables� 

construction, types, insulating materials, dielectric stress, grading, thermal 

characteristics. 

 

Unit 5 SUBSTATION, GROUNDING SYSTEM AND DISTRIBUTION 

SYSTEM 
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Types of substations � bus-bar arrangements � substation bus schemes � single bus 

scheme, double bus with double breaker, double bus with single breaker, main and 

transfer bus, ring bus, breaker � half with two main buses, double bus-bar with bypass 

isolators, resistance of grounding systems � resistance of driven rods, resistance of 

grounding point electrode, grounding grids � design principles of substation grounding 

system � neutral grounding. Radial and ring-main distributors � interconnectors � AC 

distribution �AC distributor with concentrated load � three-phase, four-wire 

distribution system � sub-mains � stepped and tapered mains, Distribution Automation 
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EEE18R401 POWER SYSTEM PROTECTION  

EEE18R401 POWER SYSTEM PROTECTION  
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Course Objective(s): 

To learn various faults in power systems 

To learn about various protection schemes of electrical power Systems. 

Course Outcome(s):  
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CO1: To understand the requirement of protective relays and circuit breakers in power 

system. 

CO2: To explain the working of different type of circuit breakers. 

CO3: To analyze the functioning of various protective systems. 

CO4: To design the protective system for the given power system components. 

CO5: To Explain the working of static relays. 

Mapping of Course Outcome(s): 

"��*�

����

����

$� '� )� -� /� 1� 2� 3� 4� $7� $$� $'� $)� $-� $/�

CO1  �� � � � � � � � � � � � �� � �

CO2  �� � � � � � � � � � � � �� � �

CO3  �� �� �� �� � � � � � � � � �� � �

CO4  �� �� �� �� � � � � � � � � �� �� �

CO5  �� � � � � � � � � � � � �� � �

Course Topics: 

Unit 1: PROTECTIVE RELAYS  

Principles and need for protective schemes � nature and causes of faults � types of 

faults � essential qualities of protection � zones of protection � primary and back up 

protection � relay classification � principle types of electromagnetic relays � theory of 

induction disc relay � relay design � relay construction � general equation for 

electromagnetic relays � over current relays � directional relays � distance relays � 

differential relays 

 

Unit 2: CIRCUIT BREAKERS  

Physics of arc phenomena � maintenance of the arc � losses � arc interruption theories 

� circuit breaker rating � characteristics of restriking voltage � current chopping � 

types of circuit breakers � air break CB, Air blast CB, Oil CB, Vacuum CB,SF6 CB � 

basic steps for design of circuit breaker 
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Unit 3: POWER SYSTEM APPARATUS PROTECTION  

Over current, distance, pilot feeder, protection schemes � transformer protection � 

generator protection � motor protection � bus zone protection � auto reclosing �

methods of testing protective gear � current transformer tests � potential transformer 

tests. 

 

 

Unit 4: OVER VOLTAGE PROTECTION  

Causes of over voltages � lightning � switching � insulation failure and arcing grounds 

� methods of protection � ground wires, Peterson coils, surge absorbers and diverters 

� location of protective apparatus � insulation coordination � neutral earthing 

 

Unit 5: STATIC RELAYS  

Basis for static relay development � classification � components of static relays � 

elements of a static relay � over current relay � differential protection � static distance 

relay � microprocessor based relays � concepts of digital relaying. 

 

Text Book(s): 

1. Sunil S.Rao., Switchgear Protection and Power system, Khanna Publishers, 

New Delhi, 13th Edition, 1999.  

2. Ravindranath B., Chander, N., Power Systems Protection and Switch Gear, 

Wiley Eastern (P) Ltd., Second Edition, 2011. 

 

Reference(s): 

1. Badri Ram., Vishwakarma, D.N., Power system protection and switchgear, 

Tata Mc Graw Hill publishing company Ltd., Second Edition , 2011.  

2. Uppal, S.L., Electrical Power, Khanna Publishers, New Delhi, 2004.  

3. V.K. Metha, Principles of power system, chand (s) & Co. Hd Ltd. Revised 

Edition 
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Course Objective(s): 

To have an overview of power system. 

To model power-frequency dynamics and to design power-frequency controller. 

To model reactive power-voltage interaction and the control actions to be 

implemented for maintaining the voltage profile against varying system load. 

To study the economic operation of power system. 

To teach about application for real time operation and control of power systems. 

Course Outcome(s):  

���
������	
���������������
����
�����
�����		�!
��!	
���F�



B.Tech EEE Curriculum & Syllabus 2018 (CBCS) 

9��

�

CO1: To form Ybus and Zbus matrices for power system networks and to solve the 

power flow problem using numerical methods. 

CO2: To analyze the fault using Zbus matrix and To apply symmetrical component 

techniques for unsymmetrical fault analysis 

CO3: To develop the swing equation and analyze the stability of synchronous 

machine. 

CO4: To understand the methods to control voltage, frequency and power flow. 

CO5: To solve the economic dispatch problem using mathematical programming 

techniques. 

 

 

Mapping of Course Outcome(s): 

"��*�

����

����

$� '� )� -� /� 1� 2� 3� 4� $7� $$� $'� $)� $-� $/�

CO1  �� � � � � � � � � � � � �� � �

CO2  �� �� � � �� � � � � � � � �� �� �

CO3  �� �� �� �� � �� � � � � � � �� �� �

CO4  �� �� �� �� � � � � � � � � �� �� �

CO5  �� � � � �� �� � � � � � �� �� �� �

Course Topics: 

Unit 1: Load Flow Analysis 

Bus Admittance and impedance matrix formation-Importance of power flow analysis� 

power flow problem � classification of buses � development of power flow model in 

Gauss-seidel power flow � numerical problems � computation of transmission line 

flows, losses and slack bus power � Newton-Raphson (N-R) method (polar form)� 

flowchart � numerical problems � development of Fast Decoupled Power Flow 

(FDPF) model, flowchart, numerical problems � comparison of the three methods of 

load flow. 

 

Unit 2 Fault Analysis 

Need for fault analysis � common approximations made in fault analysis � 

symmetrical short circuits � Thevenin�s equivalent circuit and its applications � short 

circuit capacity � circuit breaker selections � fault analysis using Z bus matrix- 

Unsymmetrical short circuits � short circuit analysis � symmetrical components 

method � derivation of fault current � LG, LL, LLG short circuits � development of 

interconnection of sequence networks for LG, LL and LLG faults. 

 

Unit 3 Stability Analysis 

Importance of stability analysis � classification of power system stability � single 

Machine Infinite Bus (SMIB) system � development of swing equation � synchronous 

machine representation by classical model � power � angle equation� equal area 

criterion � determination of critical clearing angle and time � algorithm for numerical 

solution of swing equation using modified Euler method � plotting of swing curves. 
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Unit 4 Economic Dispatch 

Incremental cost curve � co-ordination equations � without loss and with loss � 

solution by direct method and �-iteration method � hydrothermal coordination 

 

Unit 5 Real and Reactive Power Control 

Fundamentals of speed governing mechanism and modeling � speed-load 

characteristics � load sharing between two synchronous machines in parallel � concept 

of control area � LFC control of a single-area system � static and dynamic analysis of 

uncontrolled and controlled cases- multi-area systems � modelling of two-area system, 

static analysis and dynamic analysis of two area system-Excitation system � modeling, 

static and dynamic analysis � stability compensation; generation and absorption of 

reactive power  

 

 

List of Experiments: 
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Text Book(s): 

1. Olle. I. Elgerd., Electric Energy Systems Theory � An Introduction, Tata 

McGraw Hill Publishing Company Ltd, New Delhi, Revised edition, 2006.  

2. Allen.J.Wood and Bruce F.Wollenberg., Power Generation, Operation and 

Control, John Wiley and Sons, Inc., 2004. 
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Reference(s): 

1. Kothari ,D.P., and Nagrath., I.J., Modern Power System Analysis, Tata 

McGraw Hill Pulishing Company Limited, New Delhi, 3rd edition, 2005. 
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B) COMMUNITY SERVICE PROJECT 

EEE18R399 COMMUNITY SERVICE PROJECT 

ECE18R399 COMMUNITY SERVICE PROJECT 
L T P C 

0 0 3 3 
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Course Objective(s): 
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Course Outcome(s):  
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���F�

"�$� F� Acquire experience the worth of helping public and giving back to the society 

"�'� F� Develop Strong ties between students and society so as to give it a sustainable 

nature. 

"�)� F� Gain skill to equip themselves with diverse and rich leadership experience and  

Design the experiments and make power point presentation with results and 

challenges. 

Mapping of Course Outcome(s): 

 

"��*�
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$� '� )� -� /� 1� 2� 3� 4� $7� $$� $'� $)� $-� $/�

CO1  � � � �� � �� �� � �� � � � � �� ��

CO2  �� � � �� �� �� �� �� �� �� � �� �� �� ��

CO3  � � � �� �� �� �� �� �� �� � �� � �� ��

�

C) PROJECT WORK 

EEE18R499 PROJECT WORK 

EEE18R499 PROJECT WORK 

Credits 

L T P Total 

0 0 26 10 

Course Category: core Project  

 

Course Objective(s): 

The emphasis of this course is to enable bachelor engineering students to apply 

electrical and electronics principles to solve open-ended problems that will belongs to 

real time. 
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Strategy: 

The student works on the topic approved by the project coordinator and Head of the 

department under the guidance of a faculty member. Student�s progress is 

continuously monitoring by reviews conducted by the department as per the 

department rubrics. The students will be evaluated based on the report, publication and 

viva vice examination by examiner.  

 

Course Outcomes: 

After Successful completion of course, the students will be able, 

CO1 : Apply the engineering knowledge and identify the project based on practical 

applications in electrical and electronics engineering components. 

CO2 : Design hardware circuits / software for problems. 

CO3 : Implement and demonstrate the projects for real time applications or products 

developed in electrical and electronics applications. 

 

�

V ELECTIVE COURSES 

A) PROFESSIONAL ELECTIVE 
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EEE18R317 HIGH VOLTAGE ENGINEERING 

EEE18R317 HIGH VOLTAGE ENGINEERING 
L T P C 

3 0 0 3 
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Course Objective(s): 
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Course Outcome(s):  
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CO1: Analyze the various breakdown mechanisms in solids, liquids and gases. 

CO2: Understand the principle of generation of high voltage and high current. 
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CO3: Understand the principles of measurement of impulse voltages and overvoltage 

protection. 

CO4: Analyze the transformer winding behavior under transient and switching surge 

conditions. 

CO5: Test the various power system apparatus. 

Mapping of Course Outcome(s): 

"��*�
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$� '� )� -� /� 1� 2� 3� 4� $7� $$� $'� $)� $-� $/�

CO1  �� � � �� � � � � � � � � �� �� �

CO2  �� � � � � � � � � � � � �� � �

CO3  �� � �� �� � � � � � � � � �� �� �

CO4  �� � �� �� � � � � � � � � �� � �

CO5  �� � �� �� � � � � � � � � �� �� ��

Course Topics: 
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Unit3: MEASUREMENT OF HIGH VOLTAGES AND HIGH CURRENTS  
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Text Book(s): 

1. Naidu,M.S., Kamaraju,V., High Voltage Engineering, McGraw Hill Education 

(India) Private Limited, New Delhi, 2013. 

2. Wadhwa,C.L., High Voltage Engineering, New Age International (P) Limited, 

New Delhi, 2007. 

Reference(s): 

1. A. Haddad, D.F.Warne, Advances in High Voltage Engineering   Technology 

& Engineering, Institution of Engineering and Technology, 2004. 

2. Kuffel,E., ZaenglW.S., High Voltage Engineering Fundamentals , Pergamon 

press, Oxford, London, 2002. 

3. Subir Ray, An Introduction to High Voltage Engineering, PHI Learning Pvt. 

Ltd., 2004. 

4. Simmi P. Burman, Nikita Gupta, High Voltage Engineering, S.K. Kataria& 

Sons; 2013 

 

EEE18R318 ELECTRIC ENERGY GENERATION, UTILISATION AND 

CONSERVATION 
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EEE18R318 ELECTRIC ENERGY 

GENERATION, UTILISATION AND 

CONSERVATION 

L T P C 

3 0 0 3 
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Course Objective(s): 

To introduce the basic concepts of generation, utilization and conservation of 

electrical energy. 

Course Outcome(s):  
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CO1: Describe the basic principles & technologies of various renewable and non-

renewable energy resource based power generation. 

CO2: Apply the energy management and energy audit techniques for a given system 

and measure the cost analysis. 

CO3: Design the lighting, heating, and welding system for domestic, commercial and 

industrial application standards.  

CO4: Analyze the behavior& control of electric traction system. 

CO5: Describe the selection of electrical drives based on the industrial applications. 

Mapping of Course Outcome(s): 
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����

����

$� '� )� -� /� 1� 2� 3� 4� $7� $$� $'� $)� $-� $/�

CO1  �� �� � � � � � � � � � � S   

CO2  �� �� � � � � �� � � � � 5� �� � ��

CO3  �� �� �� � � �� � �� � � � �� �� �� ��

CO4  �� �� �� �� � � �� � � � � � �� �� ��

CO5  �� �� �� �� � �� � �� � � � � �� �� ��

Course Topics: 

Unit 1: GENERATION  
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Unit 4: ELECTRIC TRACTION  
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Unit 5: DRIVES AND THEIR INDUSTRIAL APPLICATIONS  
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Text Book(s): 

1. Wadhwa, C.L., Generation, Distribution and Utilization of Electrical Energy, 

New Academic Science, 2011 

2. Openshaw Taylor, E., Utilization of Electrical Energy, Orient Longman (P) 

Ltd, 2003.  
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1. Partab, H., Art and Science of Utilization of Electrical Energy, Dhanpat Rai 

and Co, New Delhi, 2004.  

2. Gupta, B.R., Generation of Electrical Energy, Eurasia Publishing House (P) 

Ltd, New Delhi, 2003.  

3. Gupta, J.B., Utilization of Electric Power and Electric Traction, S.K.Kataria 

and Sons, 2002.  

 

EEE18R304 SPECIAL ELECTRICAL MACHINES 
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MACHINES 
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Course Objective(s): 
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Course Outcome(s):  
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CO1: Understand the features of synchronous reluctance motor. 

CO2: Know the operational features of stepping motor. 

CO3: Know the control strategy of switched reluctance motor. 

CO4: Know the operational features of PMBLDC.  

CO5: Know the operational features of Permanent magnet synchronous machine. 

 

 

 

 

Mapping of Course Outcome(s): 

"��*�

����

����

$� '� )� -� /� 1� 2� 3� 4� $7� $$� $'� $)� $-� $/�

CO1  �� �� � � � � � � � � � � �� � �

CO2  �� �� � �� � � � � � � �� � �� �� �

CO3  �� �� � �� � � � � � � � � �� �� �

CO4  �� �� � � � � � � � � �� � �� � �

CO5  �� �� � � � � � � � � � � �� � �

Course Topics: 

Unit1:    SYNCHRONOUS RELUCTANCE MOTORS 9 Hours 
Construction � Types � Axial and radial air gap motors � Operating principle � Phasor 

diagram � Characteristics � Vernier motor � Applications. 

 

Unit2: STEPPING MOTORS 9 Hours 
Construction � Principle of operation � Variable reluctance stepper motor � Permanent 

magnet stepper motor - Hybrid motor � Single and multi stack configurations � 

Theory of torque predictions � Linear and non-linear analysis � Characteristics � 

Driver circuits � Open and closed loop controls of stepper motor - Applications. 

 

Unit 3: SWITCHED RELUCTANCE MOTORS 9 Hours 
Construction � Principle of operation � Torque equation � characteristics � power 

converter circuits � Current controllers � Rotor position sensors � Control of switched 

reluctance motor - Microprocessor based control � Applications 

 

Unit 4: PERMANENT MAGNET BRUSHLESS DC MOTORS  9 Hours 

Construction - Principle of operation � Mechanical and Electronic commutations � 

Square wave and sine wave PMBLDC motors � Types of PMBLDC motor � Control 

of PMBLDC motor � Microprocessor based control � Applications. 
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Unit 5: PERMANENT MAGNET SYNCHRONOUS MOTORS 9 Hours 
Construction - Principle of operation � EMF and torque equations � Phasor diagram � 

Vector Control � Self control � Sensorless control � Microprocessor based control -   

Applications. 

 

Text Book(s): 

1. E.G. Janardanan, Special Electrical Machines, PHI, 2014. 

2. J.Gnanavadivel, Dr.S.Muralidharan,. J.Karthikeyan, Principles of Special Electrical 

Machines, Anuradha Publications. 

3. K. Venkataratnam, Special Electrical Machines, CRC Press, 2008. 

 

Reference(s): 
1. D. P. Kothari And I. J. Nagrath, Electric Machines, Tata McGraw Hill Education 

Pvt. Ltd., New Delhi, 4thEdition, 2010. 

2. Theodore Wildi, Electrical Machines Drives, Pearson Education, 2013. 

3. Kenjo, T., Stepping Motors and Their Microprocessor Controls, Clarendon Press 

London, 1984.  

4. Kenjo,T., Nagamori,S., Permanent Magnet and Brushless DC Motors, Clarendon 

Press, London, 1988.  

5. Miller, T.J.E., Brushless Permanent Magnet and Reluctance Motor Drives, 

Clarendon Press, Oxford, 1989.  

6. Aearnley P., Stepping Motors � A Guide to Motor Theory and Practice, Peter 

Perengrinus, London, 1982. 
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EEE18R426 ELECTRICAL AND HYBRID 

VEHICLES 
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Course Objective(s): 
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Course Outcome(s):  
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CO1: Understand the functional concepts of vehicles. 

CO2: Describe the performance of hybrid electric vehicles. 

CO3: Study of Electric trains. 

CO4: Understand the different possible ways of energy storage.  

CO5: Understand the various strategies in energy storage system. 

 

Mapping of Course Outcome(s): 
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CO1  �� �� � � � � � � � � � � �� � �

CO2  �� �� � � � � � � � � � � � � �
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Course Objective(s): 
To develop knowledge on principles of design of static and rotating electrical 

machines. Also students must able to understand the concept of magnetic circuits and 

fundamental concepts of design of main dimensions & cooling systems of static and 

rotating machine. 

Course Outcome(s):  
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CO1: Describe the concepts of magnetic circuit in static and rotating electrical 

machines  

CO2: Design the field poles, field winding, armature core and armature windings of 

DC machines  

CO3: Design the transformer core, windings and cooling tubes for core and shell type 

transformers. 

CO4: Design the stator core, squirrel cage rotor and slip ring rotor of three phase 

induction motor. 

CO5: Design the main dimensions of three phase salient pole and turbo alternators. 

Mapping of Course Outcome(s): 

"��*�

����

����

$� '� )� -� /� 1� 2� 3� 4� $7� $$� $'� $)� $-� $/�

CO1  �� �� � � � � � � � � � �� � �

CO2  �� �� �� � � � � � � � � �� � �

CO3  �� �� �� � � �� �� � � � � �� �� ��

CO4  �� �� �� � � �� � � � � � �� �� �

CO5  �� �� �� � � �� � � � � � �� �� �

 

Course Topics: 

Unit 1: MAGNETIC CIRCUITS AND ITS CALCULATIONS 12 Hours 

Concept of magnetic circuit � MMF calculation for various types of electrical 

machines � real and apparent flux density of rotating machines � leakage reactance 

calculation for rotating machines � thermal rating �continuous, short time and 

intermittent short time rating of electrical machines. 

 

Unit 2: DESIGN OF DC MACHINES 12 Hours 

Constructional details, output equation, main dimensions, choice of specific loadings, 

choice of number of poles � armature design � armature winding design- design of 

field poles and field coil, design of commutator and brushes. 

 

Unit 3: DESIGN OF TRANSFORMERS 12 Hours 

Constructional details of core and shell type transformers � output rating of single 

phase and three phase transformers � design of core, yoke and windings for core and 

shell type transformers� design of tank and cooling tubes of transformers. 

 

Unit 4: DESIGN OF THREE PHASE INDUCTION MOTORS 12 Hours 

Three phase Squirrel cage and slip ring motors � constructional details, output 

equation, main dimensions, choice of specific loadings � stator core and winding 

design, squirrel cage rotor design- design of rotor bar and end ring and slip ring rotor 

design-rotor winding design. 
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Unit 5: DESIGN OF SYNCHRONOUS MACHINES 12 Hours 

Alternators � constructional details of cylindrical pole and salient pole alternators, 

output equation, choice of specific loadings, main dimensions, short circuit ratio �

design of stator and rotor of cylindrical pole and salient pole machines, design of field 

coil. 

Text Book(s): 

1. Sawhney, A.K., A Course in Electrical Machine Design, DhanpatRai and Sons, 

New Delhi, 2006.  

2. Sen,S.K., Principles of Electrical Machine Design with Computer 

Programmes, Oxford and IBH Publishing Co.(P) Ltd., New Delhi, 2004.  

Reference(s): 

1. Agarwal, R.K., Principles of Electrical Machine Design, S.K.Kataria and Sons, 

Delhi, 2002.  

2. Mittle, V.N., and Mittle, A., Design of Electrical Machines, Standard 

Publications and Distributors, Delhi, 2002. 

3. Balbir Singh, Electrical Machine Design, Brite Students Publications. 
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Unit2:    BASIC CONCEPTS OF SWITCHING TRANSIENTS 9 Hours 
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Unit3:    TRANSFORMS OF SWITCHING TRANSIENTS 9 Hours 
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Unit4:    WAVE PROPAGATION 9 Hours 
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Unit5:    TRANSIENTS IN INTEGRATED POWER SYSTEM 9 Hours 
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1. Allan Green wood,� Electrical Transients in power systems�, Wiley Inter 

science, New York,3rd Edition, 2012. 
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1. PribindraChowdhuri, �Electromagnetic transients in power systems�, Pearson 

Education Limited, 2004  

2. Begamudre R.D., �Extra High Voltage AC Transmission Engineering�, Wiley 

Eastern Limited, 2003 

3. Mazen Abdel-Salam, Hussein Anis, �High Voltage Engineering�, Marcel 

Dekker, Inc, 2010. 

4. Wadhwa C.L., �Power Systems Engineering�, New Age International, Fourth 

Edition 2006. 

5. Harold A. Peterson, �Transients in Power Systems�, John Wiley and sons, 1966 
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Course Objective(s): 

• Introduction to static relay, static over current relay.  

• Brief description of static differential relay schemes single phase and three phase 

schemes.  

• Introduction to static differential protection of generator and transformer. 

• Different types of Circuit Breaker and their applications.  

• Introduction to digital over current, transformer differential and transmission line 

distance protection. 

Course Outcome(s):  
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CO1: To explain the working of numerical relay. 

CO2: To discuss the different types of protection methods for transmission lines. 

CO3: To explain the different types of faults and protection methods for synchronous 

generators. 

CO4: To discuss the different types of faults and protective schemes for power 

transformers. 

CO5: To understand the concept of relay coordination for distance and overcurrent 

relay 

 

Mapping of Course Outcome(s): 
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CO2  �� � � � �� � � � � � � � �� �� �

CO3  � � � � � � � � � � � � � � �

CO4  � � � � � � � � � � � � � � � � �

CO5  � � � � � � � � � � � � � � � � � � � �

 
Course Topics: 
Unit 1: NUMERICAL PROTECTION 9 Hours 
Introduction – block diagram of numerical relay– sampling theorem, correlation with a 
reference wave–least error squared (LES) technique–digital filtering, numerical over 
current protection. 
 
Unit 2: DIGITAL PROTECTION OF TRANSMISSION LINE 9 H ours 
Introduction–protection scheme of transmission line–distance relays, traveling wave 
relays– digital protection scheme based upon fundamental signal, hardware design, 
software design– digital protection of EHV/UHV transmission line based upon 
travelling wave phenomenon, new relaying scheme using amplitude comparison. 
 
Unit 3: DIGITAL PROTECTION OF SYNCHRONOUS GENERATOR  AND 
POWER TRANSFORMER  9 Hours 
Introduction–faults in synchronous generator, protection schemes for synchronous 
generator, digital protection of synchronous generator. – Faults in a transformer, 
schemes used for transformer protection–digital protection of transformer. 
 
Unit 4: DISTANCE AND OVER CURRENT RELAY SETTING AND  CO-
ORDINATION 9 Hours 
Directional instantaneous IDMT over current relay, directional multizone distance 
relay– distance relay setting–co-ordination of distance relays, co-ordination of over 
current relays, computer graphics display–man-machine interface subsystem, 
integrated operation of national power system, application of computer graphics. 
 
Unit 5: PC APPLICATIONS IN SHORT CIRCUIT STUDIES FO R 
DESIGNING RELAYING SCHEME 9 Hours 
Types of faults– assumptions, development of algorithm for S.C. studies–PC based 
integrated software for S.C. studies, transformation to component quantities, S.C. 
studies of multiphase systems. Ultra high speed protective relays for high voltage long 
transmission line. 
Text Book(s): 
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1. Digital Protection, L. P. Singh, New Age International PvtLimited Publishers, 
New Delhi, 2nd Edition.  

2. Digital Relay / Numerical relays – T.S.M. Rao, Tata Mc Graw Hill, New 
Delhi. 2005 

 
Reference(s): 

1. Fundamentals of Power System Protection, Paithankar&Bhide Prentice Hall of 
India Pvt. Ltd., New Delhi. 2004 

2. Protective Relaying for Power System II, Stanley Horowitz IEEE press , New 
York Transmission Network Protection, Paithankar (Marcel & Dekker, New 
York). 
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Course Outcome(s):  
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CO1: To gain the knowledge about the renewable energy scenario in India and its 
features 

CO2: To understand the concept of Photovoltaic cell and its performance 
characteristics 

CO3: To understand the concept of Photovoltaic system designfor standalone and grid 
connectedsystem. 

CO4: To understand the concept of WECS and its types and performance 
characteristics. 

CO5: To understand the concept of fuel cell and hybrid renewable energy system. 
Mapping of Course Outcome(s): 
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Text Book(s): 
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1. Chetan Singh Solanki, “Solar Photovoltaics: Fundamentals, Technologies and 
Applications”, PHI Learning Private Limited, 2012.  

2. Twidell, J.W. and Weir, A., “Renewable Energy Sources”, EFN Spon Ltd., 
2005.  

3. B.H.Khan, “Non-Conventional energy resources”, McGraw-Hill 
Education,2nd Edition,2009.  

4. Sukhatme S P, Nayak J K, “Solar Energy: Principles of Solar Thermal 
Collection and Storage”, McGraw Hill, 2008.  

Reference(s):  
1. Kothari D. P &Singal K. C &Ranjan, Rakesh, “Renewable Energy Sources and 

Emerging Technologies”, PHI Learning Private Limited, New Delhi, 2013. 
2. Tasneem Abbasi & Abbasi Sa, “Renewable Energy Sources”, PHI Learning 

Private Limited, New Delhi, 2013.  
3. Gilbert M. Masters, “Renewable and Efficient Electric Power Systems”, 

Second Edition, John Wiley & Sons, 2013.  
4. Rashid .M. H “power electronics Hand book”, Academic press, 2001 
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EEE18R330 ELECTRICAL  SYSTEM DESIGN 
Credits 

L T P Total 
3 0 0 3 
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Course Objective(s): 
Knowledge of electrical engineering drawing, IE rules, different types of electrical 
Installation their design considerations equips the students with the capability to 
design and prepare working of different Installation projects. 
Course Outcome(s):  
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CO1: To understand the basic of wiring accessories and types of wiring systems 
CO2: To gain the knowledge about Estimating and Costing of electrical wiring 
CO3: To gain the knowledge for estimating and constructing the domestic wiring. 
CO4: To understand the cost of equipments and estimation of wiring used in industry 
CO5: To do the plan for overhead underground lines. 
Mapping of Course Outcome(s): 
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Course Topics: 
Unit 1:    WIRING MATERIALS AND ACCESSORIES 9 Hours  
Need of electrical symbols - List of symbols for electrical equipments and accessories 
used in electrical works – IE rules - General specifications and different types of wires 
– Cables – Switches - Distribution board - Switch board – Boxes - Batten and its 
accessories - Conduit and its accessories - Lamp holders - Socket out lets - Plug 
ceiling roses - Fuse and energy meter used in domestic and power wiring installations- 
Type of wiring diagrams - Wiring diagrams (multiple and single line representation) 
 
Unit 2:    ESTIMATING AND COSTING PRINCIPLES 9 Hour s 
Purpose of estimating and costing - Essentials of estimating and costing-market survey 
- Price list and net prices - Preparation of list of materials - Calculation of material and 
labour cost – Contingencies - Overhead charges - Profit and total cost.  
 
Unit 3:   ESTIMATION OF DOMESTIC WIRING CIRCUITS 9 Hours 
Description of various domestic wiring systems - calculation of No. of points (light, 
fan, socket outlet) - Calculation of total load including domestic power - 
Determination of no. of circuits - Size of wires and cables - Switches and main switch 
- Distribution board and switch board - Batten conduit and other wiring accessories - 
Need of earthing as per IE rules.  
 
Unit 4:   ESTIMATION OF POWER WIRING 9 Hours 
IE rules for power wiring - Calculation of current for single and three phase motors - 
Determination of sizes of cables, conductors distribution board, main switches and 
starters for power circuits - Cost of equipments and accessories and schedule of 
materials - Estimation and cost of material and work for motors upto 20 H.P., pump 
sets and small workshops.  
 
Unit 5:    ESTIMATION OF OVERHEAD AND UNDERGROUND 
DISTRIBUTION LINES 9 Hours 
IE rules for overhead and underground lines - Main components of overhead lines-line 
supports - Cross-arm – Clamps - Conductors and stay sets - Lightening arrestors - 
Danger plates -Ant climbing devices - Bird guards - Jumpers - Concreting of poles - 
Earthing of transmission line - Formation of lines - Specification of materials for O.H. 
lines - Cost of material and work for overhead and underground lines upto 11 KV.  
Textbook(s):   

1. Uppal S.L, “Electrical Wiring - Estimating and Costing”, Khanna Publishers, 
Sixth edition 2011.  

2. Giridharan M.K., “Electrical Systems Design”, I.K. International Publishing 
House, New Delhi, 2011.  

Reference(s): 
1. Gupta J.B., “A Course in Electrical Installation Estimating and Costing”, S. K. 

Kataria& Sons, Ninth Edition, 2012. 
2. Raina K.B., Bhattacharya S.K., “Electrical Design Estimating and Costing” 

New Age International Pvt. Ltd., 2005. 
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EEE18R331 ELECTRICAL HAZRDS AND PROTECTION 

 

EEE18R331 ELECTRICAL HAZRDS AND 
PROTECTION 
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Mapping of Course Outcome(s): 
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Course Outcome(s):  
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"�$&  To have knowledge of energy conservation practices. 
"�'&  To appreciate conservation measures in electrical systems. 
"�)&  To realize energy consumption and energy saving potentials. 
"�-&  To have knowledge on electrical conservation in major utilities. 
"�/&  To understand the techniques of conservation methods. 
Mapping of Course Outcome(s): 

"��*�
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"�-   �� � �� �� � � � � � � � � �� � �
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Course Topics: 
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Text Book(s): 
1. Energy Manager Training Manual (4 Volumes) available at 

www.energymanager training.com, a website administered by Bureau of 



B.Tech EEE Curriculum & Syllabus 2018 (CBCS) 

D/�
�

Energy Efficiency (BEE), a statutory body under Ministry of Power, 
Government of India, 2004. 

 
 
Reference(s): 

1. Witte. L.C., P.S. Schmidt, D.R. Brown, “Industrial Energy Management and 
Utilisation” Hemisphere Publ, Washington, 1988. 

2. Callaghn, P.W. “Design and Management for Energy Conservation”, Pergamon 
Press, Oxford, 1981. 

3. Dryden. I.G.C., “The Efficient Use of Energy” Butterworths, London, 1982 
4. Turner.W.C., “Energy Management Hand book”, Wiley, New York, 1982. 
5.  Murphy. W.R. and G. Mc KAY, “Energy Management”, Butterworths, London 

1987. 
6. Energy Management and good lighting practice: Fuel Efficiency Booklet 12 / 

EEO 
 
 

STREAM-II (POWER ELECTRONICS) 
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Course Objective(s): 
1. Investigate the building blocks of a basic op-amp, determine op-amp parameters 

and design basic amplifier circuit applications using op-amps 
2. Discuss, investigate and design various types of capacitor coupled op-amp 

circuits. 
3. Explain the stability issues of op-amp circuits assess op-amp frequency 

response and design circuits to realize frequency compensation. 
4. Discuss and design various op-amp applications such as voltage /current 

sources, instrumentation amplifier, precision rectifier, limiting circuits etc. 
5. Explain the operation and design of signal generating circuits, V to I and I to V 

converters, oscillator circuits using op-amp. 
Course Outcome(s):  
���
������	
���������������
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�����		�!
�� !	
���F�

CO1: Understand the IC fabrication techniques 
CO2: Develop the various circuits using OP Amp for the given application 
CO3: Design and analyze the characteristics of integrated circuit. 
CO4: Design and analyze the performance of filter and timer circuits. 
CO5: Understand the basic concept of signal converters and regulators. 
Mapping of Course Outcome(s): 

"��*� ��� �
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EEE18R319ELECTRICAL  DRIVES 
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Course Objective(s): 
To describe the characteristics of Electric Drive systems and their role in various 
applications and also learn solid state speed control methods of DC and AC motor 
drives using power electronics. 
Course Outcome(s):  
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���������������
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�� !	
���F�

CO1: To understand steady state operation and transient dynamics of a motor load 
system. 

CO2: To study and analyze the operation of the converter/chopper fed dc drive, both 
qualitatively and quantitatively. 

CO3: To study and understand the operation and performance of AC motor drives. 
CO4: To analyze and design the current controllers for a closed loop solid state DC 

motor drive 
CO5: To analyze and design the speed controllers for a closed loop solid state DC 

motor drive 
Mapping of Course Outcome(s): 

"��*�
����

��� �

$� ' � ) � - � / � 1� 2� 3� 4� $7� $$� $' � $) � $- � $/ �

CO1  S � � � � � � � � � � � S � �

CO2  S �� L � � � � � � � � � S � �

CO3  S S � � � � � � � � � � � S � �

CO4  S � � � � � � � � � � � � � S � �

CO5  S M  M � � � � � � � � S � � �

 
Course Topics: 
Unit 1:    DRIVE CHARACTERISTICS 9 Hours 
Electric drive – Equations governing motor load dynamics –  steady state stability –  
multi quadrant Dynamics: acceleration, deceleration, starting & stopping – typical 
load torque characteristics Selection of motor. 
 
Unit 2:    CONVERTER / CHOPPER FED DC MOTOR DRIVE      9 Hours 
Steady state analysis of the single and three phase converter fed separately excited DC 
motor drive–continuous and discontinuous conduction– Time ratio and current limit 
control –  4 quadrant operation of converter / chopper fed drive. 
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Unit 3:    INDUCTION MOTOR DRIVES      9 Hours 
Stator voltage control–energy efficient drive–v/f control–constant air gap flux–field 
weakening mode– voltage / current fed inverter – closed loop control. 
 
Unit 4:    SYNCHRONOUS MOTOR DRIVES        9 Hours 
V/f control and self-control of synchronous motor: Margin angle control and power 
factor control –Permanent magnet synchronous motor. 
 
Unit 5:    DESIGN OF CONTROLLERS FOR DRIVES        9 Hours 
Transfer function for DC motor / load and converter – closed loop control with 
Current and speed feedback–armature  voltage  control  and  field  weakening  mode  
–  Design  of  controllers;  current controller and speed controller. 
Text Book(s): 

1. Dubey G.K., “Fundamentals of Electrical Drives”, Narosa Publishing House, 
Second Edition ,2016 

2. BimalK.Bose. Modern Power Electronics and AC Drives, Pearson Education, 
2016. 

3. Krishnan R., “ Electric Motor & Drives: Modelling, Analysis and Control”, 
Pearson Education, 2015  

 
Reference(s): 

1. John Hindmarsh and Alasdain Renfrew, “Electrical Machines and Drives 
System,” Elsevier 2012. 

2. ShaahinFelizadeh, “Electric Machines and Drives”, CRC Press(Taylor and 
Francis Group), 2013.  

3. S.K.Pillai, A First course on Electrical Drives, New Age International 
Publishers, Third Edition, 2013.  

4. S. Sivanagaraju, M. Balasubba Reddy, A. Mallikarjuna Prasad “Power 
semiconductor drives” PHI, 5th printing, 2013. 

5. N.K.De., P.K.SEN”Electric drives” PHI, 2012. 
6. Vedam Subramanyam, “Thyristor control of Electrical Drives”, Tata McGraw 

Hill, Eighteenth Reprint 2008. 
�

���$3�)7/���5���F0
!��B�

EEE18R305 POWER QUALITY 
L T P C 

3 0 0 3 

��
9�
>�����
&���$3�)7$�
"����
�"��
����&� ��+����	
���$
� � �
0�
��
�

Course Objective(s): 
To study the production of voltages sags, over voltages and harmonics and methods of 
control. To study the various methods of power quality monitoring  
Course Outcome(s):  
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CO1: To understand the concepts of voltage imbalance, transients and variation. 
CO2: To understand the concepts of sags and interruptions 
CO3: To know the concepts of harmonics 
CO4: To understand the sources, mitigation and effects of harmonics 
CO5: To know the concepts of power quality issues  
 
Mapping of Course Outcome(s): 

"��*�
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CO1  �� � �� � � � �� � � � � � �� � ��

CO2  � � � � � � � � � � � � � � � � � � �

CO3  � � � � � � � � � � � � � � � � � �

CO4  � � � � � � � � � � � � � � � � � � � � � �

CO5  � � � � � � � � � � � � � � � � �

 
 
 
Course Topics: 
Unit1: INTRODUCTION    9 Hours 
Terms and definitions: Transients, short duration and long duration voltage variations, 
Voltage imbalance, waveform distortion, Voltage fluctuations, Power frequency 
variation, Power acceptability curves – Computer Business Equipment Manufacturers 
Associations (CBEMA) curve.  
 
 
Unit2: VOLTAGE SAGS AND INTERRUPTIONS   9 Hours 
Sources of sags and interruptions –Estimation of sag magnitude in radial systems: 
Influence of fault distance, Transformer, area of cross section of Conductor-
Estimation of Motor Starting Sags-Voltage Tolerance Ranges for different equipment- 
Area of Vulnerability Equipment-sensitivity on voltage sag on different equipment- 
Mitigation of voltage sag at End User Level: Active series compensators - Custom 
power devices.  
 
Unit3: HARMONICS   9 Hours 
Harmonics and its types-Harmonics versus Transients-   Harmonic indices: THD, 
TDD and Related Problems- Power Systems Quantities under Non-sinusoidal 
Condition: Sinusoidal Voltage Source Supplying Non-linear Load Current Non-
sinusoidal Voltage Source Supplying Non-linear Loads-Distortion Power-True Power  
 
Unit4:  SOURCES, EFFECTS AND MITIGATION OF HARMONIC S  9 Hours 
Harmonic sources from commercial and industrial loads – Effect of Harmonics on 
Transformer, AC motors, Capacitor banks, Protective Devices, Energy and demand 
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Metering-Devices for controlling Harmonic Distortion: In-line Reactor, Zigzag 
Transformers, Passive filters, Active Filters-Harmonic Standards on Harmonics  
 
Unit5: POWER QUALITY BENCH MARKING AND MONITORING 9  Hours 
Benchmarking Process-RMS Voltage Variation Indices: SARFI, SMARFI, STARFI-
Power Quality Contracts-Power Quality Insurance-Monitoring considerations  
 
Text Book(s): 

1. Roger.C.Dugan, Mark.F.McGranagham, Surya Santoso, H.WayneBeaty, 
“Electrical Power Systems   Quality”, McGraw Hill Publishing Company Ltd, 
New Delhi, Third Edition, 2013.  

2. Math H.J.Bollen, “Understanding Power Quality Problems-Voltage Sag & 
Interruptions”, (New York: IEEE   press, 2000).  

3. Arindam Ghosh, “Power Quality Enhancement Using Custom Power 
Devices”, Springer International   Edition, 2002 

Reference(s): 
1. C.Sankaran, “Power Quality”, CRC press, 2002.  
2. J.Arrilaga, N.R.Watson, S.Chen, “ Power System Quality Assessment”, John 

Wiley & Sons, 2000  
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Course Objective(s): 
To understand the concept, planning of DC power transmission and comparison with 
AC power transmission. To analyze HVDC converters, harmonics and design of 
filters. To study about compounding and regulation. To learn about HVDC cables and 
simulation tools 
Course Outcome(s):  
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���������������
����
�����
�����		�!
�� !	
���F�

CO1: To know the concepts of high voltage dc power transmission 
CO2: To analyze the characteristics of HVDC converters 
CO3: To understand the control characteristics of HVDC system 
CO4: To understand the concepts of harmonics and filters 
CO5: To apply the modeling and simulation in HVDC system 
Mapping of Course Outcome(s): 
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����

��� �

$� '� )� -� /� 1� 2� 3� 4� $7� $$� $'� $) � $- � $/ �

CO1  �� � � � � � � � � � � � M   



B.Tech EEE Curriculum & Syllabus 2018 (CBCS) 

�3��
�

CO2  � � � � � � � � � � � � � � � � � � � �

CO3  � � � � � � � � � � � � � � �

CO4  �� �� �� �� � � � �� � � � � �� 5� ��

CO5  �� �� �� �� � � � �� � � � � �� �� ��

Course Topics: 
Unit 1: INTRODUCTION TO HVDC SYSTEM   9 Hours 
Introduction of DC Power transmission technology – Comparison of AC and DC 
transmission – Application of DC transmission – Description of DC transmission 
system –Ground Electrodes for HVDC systems-Planning for HVDC transmission – 
Modern trends in DC transmission.  
 
Unit 2:    ANALYSIS OF HVDC CONVERTERS  9 Hours 
Pulse number – Choice of converter configuration –Analysis of Graetz bridge circuit 
with and without overlap – Converter bridge characteristics – Characteristics of a 
twelve pulse converter – Detailed analysis of Line commutated converters.  
 
Unit 3:    HVDC SYSTEM CONTROL  9 Hours 
 Principles of DC link control– Converter Control Characteristics(CIA,CEA and CC 
control) –Power Reversal in a DC link- VDCOL-Control Hierarchy -  Firing Angle 
control: IPC & EPC – Tap Changer Control -  Starting and Stopping of HVDC link.  
 
 
Unit 4: HARMONICS AND FILTERS   9 Hours 
Introduction – Generation of harmonics – Characteristics and Non-Characteristics 
harmonics – Definition of Wave Distortion or Ripple - Harmonics Filters – Types – 
Effect of Network Impedance on Filtering - Design of AC filters – Types of AC filters 
– Single Tuned Passive filters – Minimum Cost Tuned Filters – Design of High Pass 
Damped Filter- Design of DC filters – PLC/RI noise filters. 
 
Unit 5:    MODELLING AND SIMULATION OF HVDC SYSTEMS   9 Hours 
Simulation: Introduction to system simulation – Philosophy and tools – HVDC 
Simulator– Parity Simulator – Digital Dynamic Simulation - Modeling of HVDC 
systems for digital dynamic simulation -  Graph Theoretic Analysis – Transient 
Simulation of DC and AC networks.  
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EEE18R409 FLEXIBLE  AC TRANSMISSION  SYSTEMS 
�

EEE18R409 FLEXIBLE AC TRANSMISSION 
SYSTEMS 

L T P C 
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Course Objective(s): 
To understand the concept of flexible AC transmission and the associated problems. 
To review the static devices for series and shunt control. 
To study the operation of controllers for enhancing the transmission capability. 
To provide knowledge on FACTS controllers  
Course Outcome(s):  
���
������	
���������������
����
�����
�����		�!
�� !	
���F�

CO1: To know the basic concepts of FACTS controllers 
CO2: To analyze the various compensation of static shunt compensators 
CO3: To analyze the various compensation of static series compensators 
CO4: To understand the various concepts of converter based compensators 
CO5: To analyze the installation and coordination of FACTS controller 
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CO1  � � � � � � � � � � � � � M   

CO2  � � � � � � � � � � � � � � � � � � � �

CO3  � � � � � � � � � � � � � � �

CO4  �� �� �� �� � � � �� � � � � �� 5� ��

CO5  � � � � � � � � � � � � � � � � � � � � � � �

 
Course Topics: 
Unit 1: GENERAL SYSTEM CONSIDERATION AND BASICS OF FACTS    
CONCEPTS  9 Hours 
Active & Reactive Power flow between Two synchronous sources in AC Systems - 
Constraints of maximum transmission line loading – Relative importance of 
controllable parameters. Compensation - Uncompensated line, shunt compensation. 
Series compensation, Effect of compensation on power transfer capacity. Definition 
and types of FACTS controllers - Benefits of FACTS Technology  
 
Unit 2: VARIABLE IMPEDANCE BASED STATIC SHUNT  
COMPENSATORS  9 Hours 
Objectives of shunt compensation – Variable Impedance type static VAR generators: 
Operation, control and characteristics of TCR, TSR, TSC, FC-TCR and TSC-TCR- 
Functional control scheme for the FC-TCR and TSCTCR type static VAR generator  
 
Unit 3:  VARIABLE IMPEDANCE BASED STATIC SERIES  
COMPENSATION   9 Hours 
Objectives of series compensation– Need for Variable-Series Compensation-Variable 
impedance type series compensator: Operation, control, characteristics and control 
schemes of TSSC and TCSC  
 
Unit 4: CONVERTER BASED COMPENSATORS STATCOM:  9 Hours 
Operation and VI Characteristics-Control Scheme for STATCOM- Comparison 
between SVC and STATCOM- SSSC – Capability, control range and VA rating-
Control Scheme for SSSC- Features of SSSC-UPFC: Basic operating principle- IPFC : 
Basic operating principle  
Unit 5: INSTALLATION OF FACTS CONTROLLERS & CO-ORDI NATION 
ASPECTS  9 Hours 
Introduction , planning aspects, operational aspects and results of Slatt’s TCSC, 
Sullivan’s STATCOM Introduction to Co-ordination of FACTS controllers-Controller 
Interactions-Different interaction between FACTS controllers: Steady state 
interactions, electro mechanical interaction, Small signal interaction, SSR interaction, 
High frequency interaction  
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1. N.G. Hingorani& L. Gyugyi, “Understanding FACTS: Concepts and 
Technology of Flexible AC Transmission Systems” IEEE Press, 2001.  

2. R. Mohan Mathur, Rajiv K. Varma, “Thyristor-Based FACTS Controllers for 
Electrical Transmission Systems”, IEEE press and John Wiley & Sons, 2002 

Reference(s): 
1. John A.T., “Flexible AC Transmission System”, Institution of Electrical and 

Electronic Engineers (IEEE), 1999  
2. Padiyar K.R., “FACTS Controllers in Power Transmission and Distribution”, 

New Age International, First Edition, Reprint 2013. 
3. Enrique Acha, Claudio R.Fuerte, Esquivel, HygoAmbriz, Perez & Cesar 

Angeles – Camacho, “FACTS – Modeling and Simulators in Power 
Networks”,Johnwiley& sons, 2004. 
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Course Objective(s): 
To gain the rudiments in the materials, sensors and the fabrication of Micro Electro 
Mechanical Systems (MEMS).To gain the basic principles of system issues and to 
know about the optical and RF MEMS. 
 
Course Outcome(s):  
���
������	
���������������
����
�����
�����		�!
�� !	
���F�

CO1: To understand the concepts of Microsystems 
CO2: To know the basic fundamentals of sensors in MEMS 
CO3: To understand the operation of actuators in MEMS 
CO4: To understand the concepts of circuit and system issues 
CO5: To study the basics of optical and RF MEMS 
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CO1  � � � � � � � � � � � � � � 5� � �

CO2  5� � �� 5� � � � � � � � � 5� �� �

CO3  5� � � 5� � � � � � � � � 5� 5� �

CO4  � � 5� 5� � � � � 5� � � � � 5� 5� 5�

CO5  5� � 5� � � � � � � � � � 5� � �

 
Course Topics: 
Unit 1:    INTRODUCTION TO MEMS  9 Hours 
MEMS and Microsystems, Miniaturization, Typical products, Micro Sensors, Micro 
actuation, MEMS with micro actuators, MEMS materials, Micro Fabrication. 
 
Unit 2:    SENSORS   9 Hours  
Electrostatic sensors – Parallel plate capacitors – Applications – Interdigitated Finger 
capacitor – Comb drive devices – Micro Grippers – Micro Motors – Thermal Sensing 
and Actuation – Thermal expansion – Thermal couples – Thermal resistors – Thermal 
Bimorph – Applications  
 
Unit 3:    ACTUATORS  9 Hours 
Magnetic Actuators – Micro magnetic components – Case studies of MEMS in 
magnetic actuators- Actuation using Shape Memory Alloys.  Piezo resistive sensors & 
materials – Stress analysis of mechanical elements – Applications to Inertia, Pressure, 
Tactile and Flow sensors – Piezoelectric sensors and actuators – piezoelectric effects – 
piezoelectric materials – Applications to Inertia , Acoustic, Tactile and Flow sensors. 
 
Unit 4:    CIRCUIT AND SYSTEM ISSUES   9 Hours 
Electronic interfaces, Feedback systems, Noise, Circuit and system issues, Case 
studies –Capacitive accelerometer, Piezo-electric pressure sensor, Thermal sensors, 
radiation sensors, mechanical sensors, biochemical sensors.  
 
Unit 5:    INTRODUCTION TO OPTICAL AND RF MEMS   9 Hours 
Optical MEMS, Lenses and mirrors, Actuators for active optical MEMS, Digital 
Micro mirror devices, RF MEMS –Capacitive RF MEMS switch, Performance issues.  
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EEE18R329 AUTO ELECTRICAL AND ELECTRONICS SYSTEMS 
�

EEE18R329 AUTO ELECTRICAL AND 
ELECTRONICS SYSTEMS 
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EEE18R306CONTROL SYSTEM DESIGN 
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Course Objective(s): 
To impart knowledge on performance specification, limitations and structure of 
controllers 
To impart knowledge on design of controllers using root-locus and frequency domain 
techniques 
To introduce the techniques of extending the theory on continuous systems to discrete 
time systems 
To introduce design in discrete state space systems 
To introduce the linear quadratic regulator and estimation in the presence of noise  
Course Outcome(s):  
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CO1: Understand the fundamental control system design specifications 
CO2: Analyze the lead, lag, lead-lag compensators in frequency domain 
CO3: Use system observability and controllability concepts 
CO4: Design classical controllers based on Bode plots and root locus techniques 
CO5: Design the Kalman filter and use it in diverse engineering disciplines 
 
 
 
 
 
Mapping of Course Outcome(s): 
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Course Topics: 
Unit 1:INTRODUCTION TO DESIGN                                                         9Hours  
System performance and specification – P,PI, PD and PID controllers – characteristics 
– design – tuning – manual and automatic – robust control system design. 
 
Unit 2: FREQUENCY DOMAIN DESIGN 9 Hours 
Realization of compensators – design of lead, lag, lead-lag compensators – design 
using Bode plots – polar plots – Nichol� s chart – MIMIO design – feedback 
compensation 
 
Unit 3: STATE VARIABLE DESIGN 9 Hours  
Design by state feedback – output feedback – MIMO pole assignment technique –
design of state and output regulators – design of reduced and full order observer – 
parameter optimization – H�  control.  
 
Unit 4: STATE ESTIMATION TECHNIQUES 9 Hours  
Introduction – state observers, asymmetric observers, frequency domain interpretation 
– linear quadratic regulator (LQR) – statistical descriptions of noise, Kalman filter, 
stability margins. 
 
Unit 5: CASE STUDIES 9 Hours 
Inverted pendulum – robo arm control – RADAR tracking control – satellite attitude 
control – process control.  
 
Textbook(s): 
1. Friedland.B., Control System Design, Tata McGraw Hill 2016.  
2. Anderson, B.D.O., Moore, J.B., Optimal Control – LQ Methods, Prentice Hall 

of India, New Delhi, 2011.  
3. Doyle, J.C., Francis, B.A., Tannenbaum, A.R., Feedback Control Theory, 

Maxwell Macmilan International, 2012.  
4. Benjamin C. Kuo “Digital control systems”, Oxford University Press, 2014 
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1. Gopal, M., Control system Principles and Design, Tata McGraw Hill, New 
Delhi, 2014.  

2. Goodwin, G.C., et al., Control system Design, Pearson education, 2013.  
3. M. Gopal “Modern control system Theory” New Age International, 2015. 
4. Arthur G. O. Mutambara, “Design and Analysis of Control Systems”, CRC 

Press, Indian reprint 2011. 
5. G. F. Franklin, J. D. Powell and A. E. Naeini “Feedback Control of Dynamic 

Systems”, PHI (Pearson), 2012. 
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6. Graham C. Goodwin, Stefan F. Graebe and Mario E. Salgado “Control 
systemDesign”, PHI (Pearson), 2013. 

7. Loan D. Landau, Gianluca Zito,” Digital Control Systems, Design, 
Identification and Implementation”, Springer, 2016. 
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Course Objective(s): 
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Course Outcome(s):  
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CO1: Understand and apply the concept of stability in active network 
CO2: Analyze the frequency domain of RLC network 
CO3: Analyze the two port network 
CO4: Apply the concept of foster and cauer forms of realization in network synthesis 
CO5: Design the various classifications of filter 
��,,�������"����
������	
?�@&�
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CO1  � � � � � � � � � � � � � � � 5� � � � �

CO2  � � � � � � � � � � � � � � � � � � � � � �

CO3  � � � � � � � � � � � � � � � � � � � � �

CO4  � � � � � � � � � � � � � � � � � � � � � �

CO5  �� �� �� �� � � � � � � � � �� �� �

 
Course Topics: 
0����$&������0"�����������5����
�
!B���� � � ���4�<��� � �

Network elements – one port and two port networks – driving point immittance – 
transfer function – necessary conditions for driving point function and transfer 
function – poles and zeros – significance of poles and zeros – restriction and the 
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location of pole and zeros – time domain behavior from pole zero plot – stability 
criterion for active network – solved problems.  
 
Unit 2:FREQUENCY DOMAIN ANALYSIS 9 Hours 
Admittance-Loci of RLC network-Frequency- RLC networks-Frequency response 
from pole –zero –Bode plots.  
 
 
Unit 3: TWO–PORT NETWORKSTWO–PORT NETWORKS 9 Hours 
Two port network – open circuit impedance (Z)parameters – short circuit 
admittance(Y) parameters – transmission (ABCD) parameters – inverse transmission 
(A’B’C’D’)parameters – hybrid (h) parameters – inverse hybrid(g)parameters – inter 
relationship of different parameters – inter connection of two port networks– T and 
representation – terminated two port networks – lattice networks – image parameters.  
 
Unit 4: NETWORK SYNTHESIS 9 Hours 
Network reliability – Hurwitz polynomials – positive real functions – properties of 
RC, RL & LC networks – Foster and Cauer forms of realization (Synthesis of RL and 
RC Network) – transmission zeroes – synthesis of transfer functions.  
 
Unit 5: FILTERS DEISGN 9 Hours 
Filters-Classification of filters –Characteristics of ideal filters –Image impedance – 
constant K low pass, high pass and band pass filter-M derived low pass, high pass and 
band pass filter 
 
Text Book(s): 
1. Franklin F. Kuo., Network Analysis and Synthesis,Wiley India Pvt Ltd, 2nd 

Edition 2010.  
2. Louis Weinberg., Network Analysis and Synthesis, Tata McGraw Hill Book 

Company Inc., Revised Version, 1975.  
3. Vanvalkenburg., Network Analysis, Pearson India; 3 edition (2015) 
4. S.P Ghosh , A.K Chakrabarthy, Network analysis and synthesis, McGraw Hill 

Education (28 August 2009) 
5. Ravish R. Singh, Network Analysis and Synthesis , McGraw Hill Education (1 

July 2013) 
Reference(s): 
1. SomeshwarC.Gupta., et. al., Circuit Analysis with computer applications to 

problem– sovling, Wiley–Eastern Ltd., 2001.  
2. Vasudev K. Aartre, Network Theory and Filter Design,New Age International 

Private Limited (1 January 2014).  
3. Electrical networks , Ravi R Singh , Tata McGraw-Hill, 2009. 
4. K.M. Soni, Network Analysis and Synthesis, S K Kataria and Sons, 2013 
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CO1:  Acquire in-depth knowledge about the smart grids, which supports the clean 
energy technology of this era. 

CO2: Understand the various communication technologies available for Smart Grid 
Systems. 

CO3: Acquire in-depth knowledge about Advanced Metering infrastructures and 
associated communication networks 

CO4: Understand the Concepts of Phasor measurement Unit and Wide Area 
Monitoring System. 

CO5: Acquire in-depth knowledge regarding the grid integration of renewable 
energy system 
�
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Text Book(s): 

�% N��
�� ������� Q������ C���F� A�����
���	�� ��� �
����� �� �� ���	
���R�� N����
;�	

�-������"����"������
����3��%��

�% N������ �����
��
�� =���� N
������� )�������5�
����
�� N ���#����� ;���
����������
��Q������ C���F� 0
����	��
���� ���	������� �R�� N���� ;�	

� �����
������3��%�

Reference(s): 

�% A
�
�����6%����������� Q������ C���F� "��
�������� 2
�
 ��!	
�� &�����!��
�� -�
������
�����
��
R������
����6�
�����3���

�

EEE18R303 SIGNALS AND SYSTEM 

EEE18R303 SIGNALS AND SYSTEM 
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L T P Total 
3 0 0 3 
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Course Objective(s): 
1. Students can understand continuous-time and discrete-time linear systems 
2. Students can apply Fourier analysis to important problems in communication and 

signal processing 
 
Course Outcome(s):  
���
������	
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����
�����
�����		�!
�� !	
���F�

CO1: Explain the functional concepts of signals and systems 
CO2: Analyze the concepts of continuous and discrete time invariant systems 
CO3: Study of the Fourier and Laplace applications in various signals and systems 
CO4: Application of Z-Transforms. 
CO5: Understand the sampling theorem and its implications. 
 
Mapping of Course Outcome(s): 
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Course Topics: 
Unit 1: INTRODUCTION  9 Hours 
Definitions of signals and a system, classification of signals, Continuous time signals 
(CT signals) - Discrete time signals (DT signals) - Step, Ramp, Pulse, Impulse, 
Sinusoidal, Exponential elementary signals viewed as interconnections of operations, 
basic operations on signals, properties of systems :linearity: additivity and 
homogeneity, shift-invariance, causality, stability, reliability. 
 
Unit 2: ANALYSIS OF CONTINUOUS AND DISCRETE-TIME LT I SYSTEMS  
 9 Hours 
Impulse response and step response, convolution, input-output behavior with a 
periodic convergent input, cascade interconnections. Characterization of causality and 
stability of LTI systems. System representation through differential equations and 
difference equations. State-space Representation of systems. State-Space Analysis, 
Multi-input, multi-output representation. State Transition Matrix and its Role. Periodic 
inputs to an LTI system, the notion of a frequency response and its relation to the 
impulse 
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EEE18R323 DIGITAL  SIGNAL  PROCESSING 

EEE18R323 DIGITAL SIGNAL PROCESSING 
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L T P Total 
3 0 0 3 
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Course Objective(s): 
To understand the basic concepts and techniques for processing signals on a computer.  
To get familiarized in methods of DSP, including digital filter design, transform-
domain processing and Signal Processors. 
Course Outcome(s):  
���
������	
���������������
����
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�����		�!
�� !	
���F�

CO1: Characterize discrete-time signals critically and visualize them in time domain 
CO2: Design the IIR filters 
CO3: Design the FIR filters  
CO4: Understand the meaning and implications of the number systems and signals 

scaling 
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CO5: Understand sampling rate and its significance and problems related to 
computational complexity. 

Mapping of Course Outcome(s): 
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CO5  � � � � � � � � � � � � � � � � �

Course Topics: 
Unit 1: INTRODUCTION 9 Hours 
Basic elements of a digital signal processing system – advantages of digital over 
analog signal processing, applications of DSP, FFT algorithms – radix-2 FFT 
algorithms – decimation in time– decimation in frequency algorithms – applications of 
FFT algorithms. 
 
Unit 2: IIR FILTERS 9 Hours 
Design of Butterworth filters, Chebyshev Type I and Type II filters, IIR filter design 
using bilinear transformation, impulse invariant transformation – frequency 
transformation in analog and digital domain 
 
Unit 3: FIR FILTERS 9 Hours 
Design of linear phase FIR filters using rectangular, hamming, Kaiser Windows – 
design of linear phase FIR filters using frequency sampling techniques. 
 
Unit 4: FINITE WORD LENGTH EFFECTS 9 Hours 
Number representations – fixed point and floating point numbers, quantization of 
fixed and floating point numbers, coefficient quantization, over flow error – truncation 
error – co-efficient quantization error, limit cycle oscillation – signal scaling. 
 
Unit 5: MULTIRATE DSP 9 Hours 
Decimation by a factor D, interpolation by a factor I, filter design and implementation 
for sampling rate conversion, multistage implementation of sampling rate conversion 
– sampling rate conversion by an arbitrary factor – applications of multi-rate signal 
processing. 
 
Text Book(s): 
1.John G Proakis., DimtrisManolakis, G., Digital Signal Processing Principles, 
Algorithms and Application, Prentice Hall of India, 3rd Edition, 2000 
2. Alan V Oppenheim, Alan S. Willsky with Hamid Nawab, “Signals & Systems”, 
Pearson Education, 2nd Edition, 2000 
Reference(s): 
1.S. Salivahana, A.Vallavaraj, Gnanapriya, “Digital Signal Processing”, McGraw-Hill, 2nd Edition, 2000
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2. Simon Haykin and Barry Van Veen, “Signals & Systems”, John Wiley and Sons, 
2nd Edition, 2002 
3. S.K.Mitra., Digital Signal Processing - A Computer based approach, Tata McGraw 
Hill, 3rd Edition, 2004 
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Credits 

L T P Total 
3 0 0 3 

��
9�
>�����
&�
�$3�$7$�
"����
�"��
����&� ��+����	
���$
� ,�
0�
��
�

Course Objective(s): 
To expose the concepts of feed forward neural networks. 
To provide adequate knowledge about feedback neural networks. 
To teach about the concept of fuzziness involved in various systems.  
To expose the ideas about genetic algorithm 
To provide adequate knowledge about of FLC and NN toolbox. 
Course Outcome(s):  
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���F�

CO1: To understand the basic concepts of soft computing techniques 
CO2: To solve real world problems using neural network 
CO3: To analyze the functioning of recurrent neural network 
CO4: To apply genetic algorithm to solve the optimization problem 
CO5: To develop fuzzy logic controller and ANN for the given system 
Mapping of Course Outcome(s): 
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Introduction to soft computing -soft computing vs.  hard  computing-various  types  of  
soft computing techniques-applications of soft computing-Neuron-Nerve structure and 
synapse- Artificial Neuron and its model-activation functions-Neural network 
architecture-single layer and multilayer feed forward networks-McCullochPitts neuron 
model-perceptron model -Adaline and  Madaline-multilayer  perception  model-back  
propagation  learning  algorithm-  Implement back propagation learning algorithm 
using Matlab Toolbox. 
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Introduction to crisp sets and fuzzy sets-basic fuzzy set operation and approximate 
reasoning. Introduction to fuzzy logic modeling and control-Fuzzification-inferencing 
and defuzzification- Fuzzy knowledge and rule bases-Fuzzy modeling and control 
schemes for nonlinear systems. Self-organizing fuzzy logic control-Fuzzy logic 
control for nonlinear time delay system- Development of Neuro fuzzy system using 
MATLAB tool box. 
 
Unit 4: GENETIC ALGORITHM  9Hours 
Basic concept of Genetic algorithm and detail algorithmic steps-adjustment of free 
Parameters-Solution of typical control problems using genetic algorithm-Concept on 
some other search techniques like tabu search and ant colony search techniques for 
solving optimization problems- Implementation of optimization problem using 
MATLAB Toolbox. 

�

0����/&
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����� �� � � � � � 4�<�����

GA application to power system optimization problem-Case studies: Identification and 
control of linear and nonlinear dynamic systems using Matlab-Neural Network 
toolbox. Stability analysis of Neural Network interconnection systems-Implementation 
of fuzzy logic controller using Matlab fuzzy logic toolbox-Stability analysis of fuzzy 
control systems. 
 
Text Book(s): 

1. S.N. Sivanandam,  S.N. Deepa, “Principles of Soft Computing” 2nd Edition, 
Wiley, 2011. 
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2. Fakhreddine O. Karray and Clarence De Silva, “Soft Computing & Intelligent 
System: Theory, Tools and Applications”, First edition, Pearson Education, 
2009.  

�
�
�
��
?�@&�

1. Laurene V. Fausett, Fundamentals of Neural Networks: Architectures, 
Algorithms And Applications, Pearson Education. 2004 

2. Timothy J. Ross, “Fuzzy Logic with Engineering Applications” Wiley India., 
2010. 
 

EEE18R415 PLC AND INDUSTRIAL AUTOMATION  
�

EEE18R415 PLC AND INDUSTRIAL 
AUTOMATION 

Credits 
L T P Total 
3 0 0 3 
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Course Outcome(s):  
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CO1: To understand the architecture of industrial automation 
CO2: To understand the concepts PLC design 
CO3: To analyze the various techniques using timers and counters 
CO4: To understand the local variables and functional blocks 
CO5: To apply and design the various application for industry 
Mapping of Course Outcome(s): 
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EEE18R416 INTRODUCTION TO IOT 
Credits 

L T P Total 
3 0 0 3 
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Course Objective(s): 
The topics of the course impart knowledge on the concept of IoT, outline the global 
context of M2M and IoT, to provide an overview of IoT architecture, to learn to 
program Arduino microcontroller for IoT, to cover real-world implementation 
examples of IoT. 
Course Outcome(s):  
���
������	
���������������
����
�����
�����		�!
�� !	
���F�

CO1: To identify the components of IoT devices and communication technologies. 
CO2: To discriminate between M2M and IoT technologies. 
CO3: To realize the significance of various IoT architectures. 
CO4: To develop portable IOT applications using appropriate microcontroller. 
CO5: Develop IoT applications for real-world situations. 
��,,�������"����
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CO5  �� � �� �� �� � � � �� � � �� �� �� ��

 
Course Topics: 
Unit1:    INTRODUCTION TO IoT 9 Hours 
Definition and characteristics of IoT - Physical and logical design of IoT - IoT 
Enabling Technologies - IoT Levels & Deployment Templates - IoT Design 
Methodology - Components of Internet of Thing devices: Control UNITs – Sensors – 
Communication modules – Power Sources. Communication Technologies: RFID – 
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Bluetooth – ZigBee – Wi-Fi – RFlinks – Mobile Internet – Wired Communication. 
Safety – privacy – trust - security model  
 
Unit2:    M2M AND IoT 9 Hours 
Machine-to-Machine (M2M) communication – IoT – M2M towards IoT – Main 
characteristics of M2M and IoT – Global value chains – Ecosystem – M2M and IoT 
value chains – Main design principles and needed capabilities - An IoT architecture 
outline - Standardizations around M2M and IoT.  
 
Unit3:   IoT ARCHITECTURE 9 Hours 
European Telecommunications Standards Institute (ETSI) M2M – International 
Telecommunication Union-Telecommunication (ITU-T) IoT model – Internet 
Engineering Task Force (IETF) IoT model – Open Geospatial Consortium (OGC) 
architecture – IoT domain model – IoT information model – IoT functional model – 
Communication model. 
 
Unit4:   IoT PROGRAMMING 9 Hours 
Basics of sensors and actuators – Examples and working principles of sensors and 
actuators –Arduino/Equivalent Microcontroller platform – Programming for IOT – 
Reading from Sensors. Communication: Connecting microcontroller with Bluetooth 
and USB – Connection with the Internet using Ethernet.  
 
 
Unit5:   IoT APPLICATIONS  9 Hours 
Asset Management: Introduction - Expected benefits - e-Maintenance in the M2M Era 
- Hazardous goods management in the M2M Era. Industrial Automation: Service-
oriented architecture-based device integration - SOCRADES: realizing the enterprise 
integrated Web of Things - IMC-AESOP: from the Web of Things to the Cloud of 
Things. Smart Grid: Smart metering - Smart house - Smart energy city. Smart cities: 
Need – Definition – Examples - Roles, actors, engagement - Transport and logistics-an 
IoT perspective. 
 
 
Text Book(s): 
1. ArshdeepBahga and Vijay Madisetti, “Internet of Things: A Hands-On Approach”, 
VPT Publisher, 2014. 
2. CharalamposDoukas, “Building Internet of Things with the Arduino”, Create space, 
April 2002. 
3.Jan Holler, VlasiosTsiatsis, Catherine Mulligan, Stamatis Karnouskos, Stefan 
Avesand and David Boyle, “From Machine-to-Machine to the Internet of Things 
Introduction to a New Age of Intelligence”, Academic Press, 2014. 
 
Reference(s): 
1. Jean-Philippe Vasseur and Adam Dunkels “Interconnecting Smart Objects with IP: 
The Next Internet”, Morgan Kaufmann Publishers, 2010. 
 

EEE18R405 INTELLIGENT BUILDING ENERGY MANAGEMENT 
SYSTEMS 

EEE18R405 INTELLIGENT BUILDING Credits 
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Reference(s): 
1. Lal Jayamaha, “Energy-Efficient Building Systems: Green Strategies for 

Operation and Maintenance: Green Strategies for Operation and Maintenance”, 
McGraw Hill Professional, 2006. 

 
EEE18R407 EMBEDDED COMPUTING SYSTEM DESIGN 

EEE18R407 EMBEDDED COMPUTING 
SYSTEM DESIGN 

Credits 
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EEE18R315 ELECTRICAL  WIRING  ESTIMATION  AND COSTING 

EEE18R315 ELECTRICAL  WIRING  
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Course Objective(s): 
Knowledge of electrical engineering drawing, IE rules, different types of electrical Installation 
their design considerations equips the students with the capability to design and prepare 
working of different Installation projects. 

 
Course Outcome(s):  
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CO6: To understand the basic of wiring accessories and types of wiring systems 
CO7: To gain the knowledge about Estimating and Costing of electrical wiring 
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CO8: To gain the knowledge for estimating and constructing the domestic wiring. 
CO9: To understand the cost of equipments and estimation of wiring used in industry 
CO10: To do the plan for overhead underground lines. 

 
Course Topics: 
Unit 1:    WIRING MATERIALS AND ACCESSORIES 9 Hours  
Need of electrical symbols - List of symbols for electrical equipments and accessories 
used in electrical works – IE rules - General specifications and different types of wires 
– Cables – Switches - Distribution board - Switch board – Boxes - Batten and its 
accessories - Conduit and its accessories - Lamp holders - Socket out lets - Plug 
ceiling roses - Fuse and energy meter used in domestic and power wiring installations- 
Type of wiring diagrams - Wiring diagrams (multiple and single line representation) 
 
Unit 2:    PRINCIPLES OF ESTIMATING AND COSTING  9 Hours 
Purpose of estimating and costing - Essentials of estimating and costing-market survey 
- Price list and net prices - Preparation of list of materials - Calculation of material and 
labour cost – Contingencies - Overhead charges - Profit and total cost.  
 
Unit 3:   ESTIMATION OF DOMESTIC WIRING CIRCUITS:  9 Hours 
Description of various domestic wiring systems - calculation of No. of points (light, 
fan, socket outlet) - Calculation of total load including domestic power - 
Determination of no. of circuits - Size of wires and cables - Switches and main switch 
- Distribution board and switch board - Batten conduit and other wiring accessories - 
Need of earthing as per IE rules.  
 
Unit 4:   ESTIMATION OF POWER WIRING 9 Hours 
IE rules for power wiring - Calculation of current for single and three phase motors - 
Determination of sizes of cables, conductors distribution board, main switches and 
starters for power circuits - Cost of equipments and accessories and schedule of 
materials - Estimation and cost of material and work for motors upto 20 H.P., 
pumpsets and small workshops.  
 
Unit 5:    ESTIMATION OF OVERHEAD AND UNDERGROUND 
DISTRIBUTION LINES 9 Hours 
IE rules for overhead and underground lines - Main components of overhead lines-line 
supports - Cross-arm – Clamps - Conductors and stay sets - Lightening arrestors - 
Danger plates -Ant climbing devices - Bird guards - Jumpers - Concreting of poles - 
Earthing of transmission line - Formation of lines - Specification of materials for O.H. 
lines - Cost of material and work for overhead and underground lines upto 11 KV.  
 
Textbook(s):   
1. Uppal S.L, “Electrical Wiring - Estimating and Costing”, Khanna Publishers, Sixth 
edition 2011.  
2. Giridharan M.K., “Electrical Systems Design”, I.K. International Publishing House, 
New Delhi, 2011.  
Reference(s): 
1. Gupta J.B., “A Course in Electrical Installation Estimating and Costing”, S. K. 
Kataria& Sons, Ninth Edition, 2012. 
2. Raina K.B., Bhattacharya S.K., “Electrical Design Estimating and Costing” New 
Age International Pvt. Ltd., 2005. 
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Course Objective(s): 

To understand the working of different types of power generation systems and to 
realize the necessity of operation of different types of power stations. 

Course Outcome(s):  
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GA application to power system optimization problem-Case studies: Identification and 
control of linear and nonlinear dynamic systems using Matlab-Neural Network 
toolbox. Stability analysis of Neural Network interconnection systems-Implementation 
of fuzzy logic controller using Matlab fuzzy logic toolbox-Stability analysis of fuzzy 
control systems. 
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 Reference(s): 

1. P C Sen, Power Electronics, TMH, 2008. 
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Ants’  ForagingBehavior  –  Stigmergy  –  Double  Bridge Experiment  –  Real  Ants  
to Artificial  Ants  –  Behavioral  Differences  –  Properties  of  Artificial  Ants  –  
ACO Algorithms  –  Ant  System  -  MAX�MIN  Ant  System  –  Ant  Colony  
System  (ACS)  – Advances of ACO. 
Text Book(s): 
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2. Mosonyi, Water Power Development Vol-I, New Chand & Bros.,  

Reference(s): 

1. Hydropower structures Volume III-By R S Varshney 
2. Hydro Power Engineering By Dr Darde P N ,Vayu Education, Delhi 
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To apply the knowledge of electrochemistry to understand the working 

mechanism of batteries and sensors. 

4:�� To understand the process involved in refining of petroleum, cracking of crude 

oil and manufacturing of fuel gases and to analyze the flue gas. 

4:� � To understand the process of adsorption and colloidal state of materials. 

4:� � To understand the formulation of protective coatings and to know the process 

of manufacturing and cleansing action of soaps. 

4:. � To know the constituents, composition and manufacturing process of cement, 

glass and ceramics.  
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HSS18R001MANAGEMENT CONCEPTS AND TECHNIQUES 

HSS18R001Management Concepts and 
Techniques 

Credits 
L T P Total 
3 0 0 3 
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Course Outcome(s):  
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CO1: To Explain the historical backdrop and fundamentals of Management thoughts 
vital for understanding the conceptual frame work of Management as a 
discipline. 

CO2: To Discuss about the various concepts of planning, Decision making and 
controlling to help solving managerial problems 

CO3: To Understanding concepts of Ethics, Delegation, Coordination and Team work 
CO4: To Study and understand the management concepts and styles in Global context 
CO5: To develop an understanding about emerging concepts in management thought 

and philosophy 
Mapping of Course Outcome(s): 

"��*�
����

��� �

$� ' � ) � - � / � 1� 2� 3� 4� $7� $$� $' � $) � $- � $/ �

CO1  � � � � � � � � � � � � 5� � � �
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Course Topics: 
Unit 1: DEVELOPMENT OF MANAGEMENT THOUGHTS 9 Hours 
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Unit 2:ESSENTIALS OF PLANNING 9 Hours 




