
Department of Electrical and Electronics Engineering 

Course Structure (R-23) 

B.Tech.– II Year I Semester 

S.No. Category Subject code Title L T P C 

1 BS 23A100013 
Complex Variables & Numerical 

Methods 
3 0 0 3 

2 HSMC 23A100032 
Universal Human Values- 

Understanding Harmony 
2 1 0 3 

3 
Engineering 

Science 
23A102201 Electromagnetic Field Theory 3 0 0 3 

4 Professional Core 23A102202 T Electrical Circuit Analysis-II 3 0 0 3 

5 Professional Core 23A102203 T DC Machines & Transformers 3 0 0 3 

6 Professional Core 23A102202 P 
Electrical Circuit Analysis-II and 

Simulation Lab 
0 0 3 1.5 

7 Professional Core 23A102203 P DC Machines & Transformers Lab 0 0 3 1.5 

8 

Skill 

Enhancement 

Course 

23A105105 Data Structures 0 1 2 2 

9 Audit Course 23A100033 Environmental Science 2 0 0 - 

Total 15 2 10 20 

 

B.Tech.– II Year II Semester 

S.No.  Category  Subject code  Title  L  T  P  C  

1 
Management 

Elective- I  

23A100701a  Managerial Economics & Financial 

Analysis /  
2 0 0 2 

23A100701b  Business Environment /  

23A100701c  Organizational Behavior  

2 
Engineering 

Science 

23A104208  
Analog Circuits  3 0 0 3 

3 Professional Core  23A102204 Power Systems-I  3 0 0 3 

4 Professional Core  23A102205 T Induction and Synchronous Machines  3 0 0 3 

5 Professional Core  23A102206 T Control Systems 3 0 0 3 

6 Professional Core  
23A102205 P Induction and Synchronous Machines 

Lab  
0 0 3 1.5 

7 Professional Core  23A102206 P Control Systems Lab 0 0 3 1.5 

8 
Skill Enhancement 

course  
23A105205 Python Programming  0 1 2 2 

9 
Engineering 

Science  

23A103209  
Design Thinking  & Innovation 1 0 2 2 

    Total    15 1 10 21 



B.Tech.– III Year I Semester 

S.No.  Course code  Title  L  T  P  Credits  

1 23A102301T  Power Electronics  3 0 0 3 

2 23A104312T  Digital Circuits  3 0 0 3 

3 23A102302  Power Systems-II  3 0 0 3 

4 23A104320 Quantum Technologies and Applications 3 0 0 3 

5 

Professional Elective-I  

3 0 0 3 
23A104316  1.Signals and Systems  

23A102303  2.Electrical safety and Risk Management  

23A102304  3.Utilization of Electrical Energy 

 
Open Elective-I  3 0 0 3 

6 23A102301P  Power Electronics Lab  0 0 3 1.5 

7 23A104312P  Analog and Digital Circuits Lab  0 0 3 1.5 

8 
                                  Skill Enhancement course  

23A100034 Soft Skills  0 1 2 2 

9 23A104306P  Tinkering Lab  0 0 2 1 

10 23A102313 Evaluation of Community Service Internship  -  -  -  2 

Total  15 1 10 26 

 

B.Tech.– III Year II Semester 

S.No.  Category  Title  L  T  P  C  

1 23A102306T  
Electrical Measurements and 

Instrumentation  
3 0 0 3 

2 23A104314T  Microprocessors and Microcontrollers  3 0 0 3 

3 23A102307  Power System Analysis  3 0 0 3 

4 

                                  Professional Elective-II 

23A102308 1.AI&ML for Electrical Engineering  

3 0 0 3 23A102309 2.Programmable Logic Controllers  

23A102310 3.Switchgear and Protection 

5 

                                  Professional Elective-III  

23A104317 1.Communication systems  

3 0 0 3 
23A102310 2.Electric Drives  

23A102311 
3.Renewable and Distributed Energy 

Technologies 
6 

 
             Open Elective-II 3 0 0 3 

7 23A102306T  
Electrical Measurements and 
Instrumentation Lab 

0 0 3 1.5 

8 23A104314P  Microprocessors and Microcontrollers Lab  0 0 3 1.5 

9 

Skill Enhancement course  0 1 2 2 

23A102311P 
Applications of Soft Computing Tools in  
Electrical Engineering  

        

10 
                                  Audit Course  

23A100043 Technical Paper Writing & IPR  2 0 0 -  

Total  20 1 8 23 

Mandatory Industry Internship of 08 weeks duration during summery vacation  

 

 



B.Tech.– IV Year I Semester 

S.No.   Category   Title   L   T   P   C   

1  23A102401  Power System Operation and Control   3 0 0 3 

2 

                                Management Course- II Elective   

 23A100702a  
1.Business Ethics and Corporate 

Governance  
            

23A100702b  2.E-Business               

23A100702c  3.Management Science   2 0 0 2 

3 

        Professional Elective-IV   3 0 0 3 

 23A102402a  1. Digital Signal Processing               

 23A102402b  2. Electric Vehicle Technology               

 23A102402c  3. HVDC & FACTS               

4 

                                  Professional Elective-V   

 23A102403a  1. Modern Control Theory    

3 

 

 

0 

 

 

0 

 

 

3 

 

23A102403b  2. Switched Mode Power Conversion   

23A102403c  3. Electrical Distribution System   

5  Open Elective - III  3 0 0 3 

6  Open Elective-IV    3 0 0 3 

7  23A102404P  
Skill Enhancement Course:                   

Power Systems and Simulation Lab   
0 0 4 2 

8  23A10059  Audit Course : Gender Sensitization   2 0 0 -   

9  23A102405  
Internship Evaluation of Industry 

Internship   
-   -   -   2 

Total   19 0 4 17 

 

B.Tech.– IV Year II Semester 

S.No.  Category  Title  L  T  P  C  

1  23A102406   Internship and Project  -  -  24 12 
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II Year B.Tech. EEE – I Semester      
L T P C 
3 0 0 3 

 
 

 
 

 

COs Statements Blooms 
level 

CO1 Analyze limit, continuity and differentiation of functions of complex variables and  
3. Understand Cauchy-Riemann equations, analytic functions and various 
properties of analytic functions. 

L2, L3 

CO2 Understand Cauchy theorem, Cauchy integral formulas and apply these to evaluate 
complex contour integrals. Classify singularities and poles; find residues and 
evaluate complex integrals using the residue theorem. 

L3, L5 

CO3 Apply numerical methods to solve algebraic and transcendental equations  L3 
CO4 Derive interpolating polynomials using interpolation formulae L2, L3 
CO5 Solve differential and integral equations numerically L3, L5 

 
UNITI  Complex Variable – Differentiation  
Introduction to functions of complex variable-concept of Limit & continuity- Differentiation, 
Cauchy-Riemann equations, analytic functions harmonic functions, finding harmonic 
conjugate-construction of analytic function by Milne Thomson method. 
 
UNIT II Complex Variable – Integration 
Line integral-Contour integration, Cauchy’s integral theorem(Simple Case), Cauchy Integral 
formula, Power series expansions: Taylor’s series, zeros of analytic functions, singularities, 
Laurent’s series, Residues, Cauchy Residue theorem (without proof),  Evaluation of definite 
integral involving sine and cosine. 
UNIT III:  Solution of Algebraic & Transcendental Equations 
Introduction-Bisection Method-Iterative method, Regula-falsi method and Newton Raphson 
method System of Algebraic equations: Gauss Elimination, Jacoby and Gauss Siedal method. 
 
UNIT IV Interpolation  
Finite differences-Newton’s forward and backward interpolation formulae – Lagrange’s 
formulae. Curve fitting: Fitting of straight line, second-degree and Exponential curve by 
method of least squares. 
 
UNIT VSolution of Initial value problems to Ordinary differential equations 
Numerical solution of Ordinary Differential equations: Solution by Taylor’s series-Picard’s 
Method of successive Approximations-Euler’s and modified Euler’s methods-Runge-Kutta 
methods (second and fourth order).  
 
Textbooks: 

1. B.S.Grewal,HigherEngineeringMathematics, KhannaPublishers,2017, 44th Edition 
2. S S Sastry, Introductory Methods of Numerical Analysis, PHI Learning Private 

Limited. 

 COMPLEX VARIABLES AND NUMERICAL METHODS

Course Outcomes:



 
           

 

ReferenceBooks: 
1. ErwinKreyszig, AdvancedEngineeringMathematics, JohnWiley&Sons, 2018, 10th 

Edition. 
2. B.V.Ramana, Higher Engineering Mathematics, by Mc Graw Hill publishers 
3. R.K.JainandS.R.K.Iyengar, 

AdvancedEngineeringMathematics,AlphaScienceInternationalLtd.,2021  5th 
Edition(9th reprint). 

Online Learning Resources: 
1. https://onlinecourses.nptel.ac.in/noc17_ma14/preview  
2. https://onlinecourses.nptel.ac.in/noc20_ma50/preview 
3. http://nptel.ac.in/courses/111105090 
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II Year B.Tech. EEE – I Semester      
L T P C 
2 1 0 3 

 
  

 
 

 
 

 
 

 
 

 
 

  
  
  
 

 
  
  
  

 
 

 

 
 
UNIT I Introduction to Value Education (6 lectures and 3 tutorials for practice 
session) 

Lecture 1: Right Understanding, Relationship and Physical Facility (Holistic 
Development and the Role of Education) 
Lecture 2: Understanding Value Education 
Tutorial 1: Practice Session PS1 Sharing about Oneself 
Lecture 3: self-exploration as the Process for Value Education 
Lecture4: Continuous Happiness and Prosperity – the Basic Human 
Aspirations 
Tutorial 2: Practice Session PS2 Exploring Human Consciousness 
Lecture 5: Happiness and Prosperity – Current Scenario 
Lecture 6: Method to Fulfill the Basic Human Aspirations 

 UNIVERSAL HUMAN VALUES  –  UNDERSTANDING HARMONY AND
  ETHICAL HUMAN CONDUCT

Course  Objectives:
 To help the students appreciate the essential complementary  between  'VALUES' and 

'SKILLS' to ensure sustained happiness and prosperity which are the core aspirations
of all human beings.

 To  facilitate  the  development  of  a  Holistic  perspective  among  students  towards  life 
and  profession  as  well  as  towards  happiness  and  prosperity  based  on  a  correct 
understanding  of  the  Human  reality  and  the  rest  of  existence.  Such  holistic
perspective  forms  the  basis  of  Universal  Human  Values  and  movement  towards
value-based living in a natural way.

 To  highlight  plausible  implications  of  such  a  Holistic  understanding  in  terms  of 
ethical human conduct, trustful and mutually fulfilling human behaviour and mutually 
enriching interaction with Nature.

Course Outcomes:
 Define the terms like Natural Acceptance, Happiness and Prosperity (L1, L2)
 Identify one’s self, and one’s surroundings (family, society nature) (L1, L2)
 Apply  what  they  have  learnt  to  their  own  self  in  different  day-to-day  settings  in 

real life (L3)
 Relate human values with human relationship and human society. (L4)
 Justify the need for universal human values and harmonious existence (L5)
 Develop as socially and ecologically responsible engineers (L3, L6)

Course Topics
The course has 28 lectures and 14  tutorials in 5 modules. The lectures and tutorials are of 1-
hour  duration.  Tutorial  sessions  are  to  be  used  to  explore  and  practice  what  has  been
proposed during the lecture sessions.
The  Teacher’s  Manual  provides  the  outline  for  lectures  as  well  as  practice  sessions.  The
teacher  is  expected  to  present  the  issues  to  be  discussed  as  propositions  and  encourage  the
students to have a dialogue.



 
           

 

Tutorial 3: Practice Session PS3 Exploring Natural Acceptance 
 
UNIT II Harmony in the Human Being (6 lectures and 3 tutorials for practice session) 

Lecture 7: Understanding Human being as the Co-existence of the self and the 
body. 
Lecture 8: Distinguishing between the Needs of the self and the body 
Tutorial 4: Practice Session PS4 Exploring the difference of Needs of self and 
body. 
Lecture 9: The body as an Instrument of the self 
Lecture 10: Understanding Harmony in the self 
Tutorial 5: Practice Session PS5 Exploring Sources of Imagination in the self 
Lecture 11: Harmony of the self with the body 
Lecture 12: Programme to ensure self-regulation and Health 
Tutorial 6: Practice Session PS6 Exploring Harmony of self with the body 

 
UNIT III  Harmony in the Family and Society (6 lectures and 3 tutorials for practice 

session) 
Lecture 13: Harmony in the Family – the Basic Unit of Human Interaction 
Lecture 14: 'Trust' – the Foundational Value in Relationship 
Tutorial 7: Practice Session PS7 Exploring the Feeling of Trust 
Lecture 15: 'Respect' – as the Right Evaluation 
Tutorial 8: Practice Session PS8 Exploring the Feeling of Respect 
Lecture 16: Other Feelings, Justice in Human-to-Human Relationship 
Lecture 17: Understanding Harmony in the Society 
Lecture 18: Vision for the Universal Human Order 
Tutorial 9: Practice Session PS9 Exploring Systems to fulfil Human Goal 

 
UNIT IV Harmony in the Nature/Existence (4 lectures and 2 tutorials for practice 
session) 

Lecture 19: Understanding Harmony in the Nature 
Lecture 20: Interconnectedness, self-regulation and Mutual Fulfilment among 
the Four Orders of Nature 
Tutorial 10: Practice Session PS10 Exploring the Four Orders of Nature 
Lecture 21: Realizing Existence as Co-existence at All Levels 
Lecture 22: The Holistic Perception of Harmony in Existence 
Tutorial 11: Practice Session PS11 Exploring Co-existence in Existence. 

 
UNIT V Implications of the Holistic Understanding – a Look at Professional Ethics (6 

lectures and 3 tutorials for practice session) 
Lecture 23: Natural Acceptance of Human Values 
Lecture 24: Definitiveness of (Ethical) Human Conduct 
Tutorial 12: Practice Session PS12 Exploring Ethical Human Conduct 
Lecture 25: A Basis for Humanistic Education, Humanistic Constitution and 
Universal Human Order 
Lecture 26: Competence in Professional Ethics 
Tutorial 13: Practice Session PS13 Exploring Humanistic Models in Education 
Lecture 27: Holistic Technologies, Production Systems and Management 
Models-Typical Case Studies 
Lecture 28: Strategies for Transition towards Value-based Life and Profession 
Tutorial 14: Practice Session PS14 Exploring Steps of Transition towards 

B.Tech.  -  EEE  



 
           

 

Universal Human Order 
 
Practice Sessions for UNIT I – Introduction to Value Education 
PS1 Sharing about Oneself 
PS2 Exploring Human Consciousness 
PS3 Exploring Natural Acceptance 
 
Practice Sessions for UNIT II – Harmony in the Human Being 
PS4 Exploring the difference of Needs of self and body 
PS5 Exploring Sources of Imagination in the self 
PS6 Exploring Harmony of self with the body 
 
Practice Sessions for UNIT III – Harmony in the Family and Society 
PS7 Exploring the Feeling of Trust 
PS8 Exploring the Feeling of Respect 
PS9 Exploring Systems to fulfil Human Goal 
 
Practice Sessions for UNIT IV – Harmony in the Nature (Existence) 
PS10 Exploring the Four Orders of Nature 
PS11 Exploring Co-existence in Existence 
 
Practice Sessions for UNIT V – Implications of the Holistic Understanding – a Look at 
Professional Ethics 
PS12 Exploring Ethical Human Conduct 
PS13 Exploring Humanistic Models in Education 
PS14 Exploring Steps of Transition towards Universal Human Order 
 
READINGS: 
Textbook and Teachers Manual 
a. The Textbook 
R R Gaur, R Asthana, G P Bagaria, A Foundation Course in Human Values and Professional 
Ethics, 2nd Revised Edition, Excel Books, New Delhi, 2019. ISBN 978-93-87034-47-1 
b. The Teacher’s Manual 
R R Gaur, R Asthana, G P Bagaria,Teachers’ Manual for A Foundation Course in Human 
Values and Professional Ethics,  2nd Revised Edition, Excel Books, New Delhi, 2019. ISBN 
978-93-87034-53-2 
 
Reference Books 
1. JeevanVidya: EkParichaya, A Nagaraj, JeevanVidyaPrakashan, Amarkantak, 1999. 
2. Human Values, A.N. Tripathi, New Age Intl. Publishers, New Delhi, 2004. 
3. The Story of Stuff (Book). 
4. The Story of My Experiments with Truth - by Mohandas Karamchand Gandhi 
5. Small is Beautiful - E. F Schumacher. 
6. Slow is Beautiful - Cecile Andrews 
7. Economy of Permanence - J C Kumarappa 
8. Bharat Mein Angreji Raj – PanditSunderlal 
9. Rediscovering India - by Dharampal 
10. Hind Swaraj or Indian Home Rule - by Mohandas K. Gandhi 
11. India Wins Freedom - Maulana Abdul Kalam Azad 
12. Vivekananda - Romain Rolland (English) 

B.Tech.  -  EEE  



 
           

 

13. Gandhi - Romain Rolland (English) 
 
Mode of Conduct: 
Lecture hours are to be used for interactive discussion, placing the proposals about the topics 
at hand and motivating students to reflect, explore and verify them. 
Tutorial hours are to be used for practice sessions. 
While analyzing and discussing the topic, the faculty mentor’s role is in pointing to essential 
elements to help in sorting them out from the surface elements. In other words, help the 
students explore the important or critical elements. 
In the discussions, particularly during practice sessions (tutorials), the mentor encourages the 
student to connect with one’s own self and do self-observation, self-reflection and self-
exploration. 
 
Scenarios may be used to initiate discussion. The student is encouraged to take up ”ordinary” 
situations rather than” extra-ordinary” situations. Such observations and their analyses are 
shared and discussed with other students and faculty mentor, in a group sitting. 
 
Tutorials (experiments or practical) are important for the course. The difference is that the 
laboratory is everyday life, and practical are how you behave and work in real life. 
Depending on the nature of topics, worksheets, home assignment and/or activity are included. 
The practice sessions (tutorials) would also provide support to a student in performing actions 
commensurate to his/her beliefs. It is intended that this would lead to development of 
commitment, namely behaving and working based on basic human values. 
It is recommended that this content be placed before the student as it is, in the form of a basic 
foundation course, without including anything else or excluding any part of this content. 
Additional content may be offered in separate, higher courses. This course is to be taught by 
faculty from every teaching department, not exclusively by any one department. 
Teacher preparation with a minimum exposure to at least one 8-day Faculty Development 
Program on Universal Human Values is deemed essential. 
 
Online Resources: 

1. https://fdp-si.aicte-india.org/UHV-
II%20Class%20Notes%20&%20Handouts/UHV%20Handout%201-
Introduction%20to%20Value%20Education.pdf 

2. https://fdp-si.aicte-india.org/UHV-
II%20Class%20Notes%20&%20Handouts/UHV%20Handout%202-
Harmony%20in%20the%20Human%20Being.pdf 

3. https://fdp-si.aicte-india.org/UHV-
II%20Class%20Notes%20&%20Handouts/UHV%20Handout%203-
Harmony%20in%20the%20Family.pdf 

4. https://fdp-si.aicte-india.org/UHV%201%20Teaching%20Material/D3-
S2%20Respect%20July%2023.pdf 

5. https://fdp-si.aicte-india.org/UHV-
II%20Class%20Notes%20&%20Handouts/UHV%20Handout%205-
Harmony%20in%20the%20Nature%20and%20Existence.pdf 

6. https://fdp-si.aicte-india.org/download/FDPTeachingMaterial/3-days%20FDP-
SI%20UHV%20Teaching%20Material/Day%203%20Handouts/UHV%203D%20D3-
S2A%20Und%20Nature-Existence.pdf 
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7. https://fdp-si.aicte-
india.org/UHV%20II%20Teaching%20Material/UHV%20II%20Lecture%2023-
25%20Ethics%20v1.pdf 

8. https://www.studocu.com/in/document/kiet-group-of-institutions/universal-human-
values/chapter-5-holistic-understanding-of-harmony-on-professional-ethics/62490385 

9. https://onlinecourses.swayam2.ac.in/aic22_ge23/preview 
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II Year B.Tech. EEE – I Semester      
L T P C 
3 0 0 3 

 
 

 

 
CO Statements Blooms 

Level 
CO1 Remember the concepts of vector algebra, vector calculus, various fundamental 

laws, self and mutual inductance 
L1 

CO2 Understand the concepts of electrostatics, conductors, dielectrics, capacitance, 
magneto statics, magnetic fields, time varying fields, self and mutual inductances 

L2 

CO3 Apply vector calculus, Coulomb’s law, Gauss’s law, Ohm’s law in point form, Biot-
Savart’s law, Ampere’s circuital law, Maxwell’s third equation, self and mutual 
inductances, Faraday’s laws, Maxwell’s fourth equation, Poynting theorem to solve 
various numerical problems 

L3 

CO4 Analyze vector calculus, electrostatic fields, behavior of conductor in electric filed, 
Biot-Savart’s law and its applications 

L4 

CO5 Analyze magnetic force, moving charges in a magnetic field, self-inductance of 
different cables, mutual inductance between different wires and time varying fields 

L4 

 
UNIT I  
Vector Analysis: 
Vector Algebra: Scalars and Vectors, Unit vector, Vector addition and subtraction, Position 
and distance vectors, Vector multiplication, Components of a vector. 
Coordinate Systems: Rectangular, Cylindrical and Spherical coordinate systems. 
Vector Calculus: Differential length, Area and Volume.Del operator, Gradient of a scalar, 
Divergence of a vector and Divergence theorem (definition only). Curl of a vector and 
Stoke’s theorem (definition only), Laplacian of a scalar 
Electrostatics:  
Coulomb’s law and Electric field intensity (EFI) – EFI due to Continuous charge 
distributions (line and surface charge), Electric flux density, Gauss’s law (Maxwell’s first 
equation,      ∇. Dሬሬ⃗ = ρ୴), Applications of Gauss’s law, Electric Potential, Work done in 
moving a point charge in an electrostatic field (second Maxwell’s equation for static electric 
fields,∇× Eሬሬ⃗ = 0),  Potential gradient, Laplace’s and Poison’s equations. 
 
 
UNIT II 
Conductors – Dielectrics and Capacitance:  
Behaviour of conductor in Electric field, Electric dipole and dipole moment – Potential and 
EFI due to an electric dipole, Torque on an Electric dipole placed in an electric field, Current 
density-conduction and convection current densities, Ohm’s law in point form, Behaviour of 
conductors in an electric field, Polarization, dielectric constant and strength, Continuity 
equation and relaxation time, Boundary conditions between conductor to dielectric, dielectric 
to dielectric and conductor to free space, Capacitance of parallel plate, coaxial and spherical 
capacitors, Energy stored and density in a static electric field, Coupled and decoupled 
capacitors. 
 

 ELECTROMAGNETIC FIELD THEORY

Course Outcomes:



 
           

 

UNIT  III  
Magneto statics, Ampere’s Law and Force in magnetic fields:  
Biot-Savart’s law and its applications viz. Straight current carrying filament, circular, square, 
rectangle and solenoid current carrying wire – Magnetic flux density and Maxwell’s second 
Equation (∇. Bሬሬ⃗ = 0), Ampere’s circuital law and its applications viz. MFI due to an infinite 
sheet, long filament, solenoid, toroidal current carrying conductor, point form of Ampere’s 
circuital law, Maxwell’s third equation (∇ × Hሬሬ⃗ = J⃗). 
Magnetic force, moving charges in a magnetic field – Lorentz force equation, force on a 
current element in a magnetic field, force on a straight and a long current carrying conductor 
in a magnetic field, force between two straight long and parallel current carrying conductors, 
Magnetic dipole, Magnetic torque, and moment. 
 
UNIT IV  
Self and mutual inductance:  
Self and mutual inductance – determination of self-inductance of a solenoid, toroid, coaxial 
cable and mutual inductance between a straight long wire and a square loop wire in the same 
plane – Energy stored and energy density in a magnetic field. 
 
UNIT V  
Time Varying Fields:  
Faraday’s laws of electromagnetic induction, Maxwell’s fourth equationቀ∇× Eሬሬ⃗ = − ப୆ሬሬ⃗

ப୲
ቁ, 

integral and point forms of Maxwell’s equations, statically and dynamically induced EMF, 
Displacement current, Modification of Maxwell’s equations for time varying fields, Poynting 
theorem and Poynting vector. 
 
Textbooks: 

1. “Elements of Electromagnetics” by Matthew N O Sadiku, Oxford Publications,                             
7th edition, 2018.  

2. “Engineering Electromagnetics” by William H. Hayt& John. A. Buck Mc. Graw-Hill,                
7th Editon.2006.  
 

Reference Books: 
1. “Introduction to Electro Dynamics” by D J Griffiths, Prentice-Hall of India Pvt. Ltd, 

2nd edition. 
2. “Electromagnetic Field Theory” by Yaduvir Singh, Pearson India, 1st edition, 2011.  
3. “Fundamentals of Engineering Electromagnetics” by Sunil Bhooshan, Oxford 

University Press, 2012. 
4. Schaum's Outline of Electromagneticsby Joseph A. Edminister, MahamoodNavi,                           

4th Edition,2014. 
 

Web Resources: 
1. https://archive.nptel.ac.in/courses/108/106/108106073/ 
2. https://nptel.ac.in/courses/117103065 
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II Year B.Tech. EEE – I Semester      
L T P C 
3 0 0 3 

 
 

 
 

CO Statements Blooms 
Level 

CO1 Remember the concepts of Laplace transforms, formulation of various circuit 
topologies (R, L and C components) and basic filters 

L1 

CO2 Understand three phase balanced and unbalanced circuits, different circuit 
configurations and it’s mathematical modeling, network parameters and various 
filters 

L2 

CO3 Apply Laplace transforms to solve various electrical network topologies and filter 
design concepts 

L3 

CO4 Analyze three phase circuits, transient response of various network topologies, 
electric circuits with periodic excitations and filter characteristics 

L4 

CO5 Design suitable electrical circuits and various filters for different applications L5 
 
 
UNIT I  
Analysis of three phase balanced circuits: 
Phase sequence, star and delta connection of sources and loads, relation between line 
andphase quantities, analysis of balanced three phase circuits, measurement of active and 
reactive power. 
Analysis of three phase unbalanced circuits: 
Loop method, Star-Delta transformation technique, two-wattmeter method for measurement 
of three phase power. 
 
UNIT II 
Laplace transforms – Definition and Laplace transforms of standard functions– Shifting 
theorem – Transforms of derivatives and integrals,Inverse Laplace transforms and 
applications. 
Transient Analysis: Transient response of R-L, R-C and R-L-C circuits (Series and parallel 
combinations) for D.C. and sinusoidal excitations – Initial conditions - Solution using 
differential equation approach and Laplace transform approach. 
  
UNIT  III  
Network Parameters: Impedance parameters, Admittance parameters, Hybrid parameters, 
Transmission (ABCD) parameters, conversion of Parameters from one form to other, 
Conditions for Reciprocity and Symmetry, Interconnection of Two Port networks in Series, 
Parallel and Cascaded configurations- problems. 
 
UNIT IV  
Analysis of Electric Circuits with Periodic Excitation: Fourier series and evaluation of 
Fourier coefficients, Trigonometric and complex Fourier series for periodic waveforms, 
Application to Electrical Systems – Effective value and average value of non-sinusoidal 
periodic waveforms, power factor, effect of harmonics 
 

J

 ELECTRICAL CIRCUIT ANALYSIS-II

Course Outcomes:



 
           

 

UNIT V  
Filters: Classification of filters-Low pass, High pass, Band pass and Band Elimination filters, 
Constant-k filters -Low pass and High Pass, Design of Filters. 
 
Textbooks: 

1. Engineering Circuit Analysis, William Hayt and Jack E. Kemmerly, 8th Edition 
McGraw-Hill, 2013 

2. Fundamentals of Electric Circuits, Charles K. Alexander, Mathew N. O. Sadiku, 3rd 
Edition, Tata McGraw-Hill, 2019 
 

Reference Books: 
1. Network Analysis, M. E. Van Valkenburg, 3rd Edition, PHI, 2019. 
2. Network Theory, N. C. Jagan and C. Lakshminarayana, 1st Edition, B. S. Publications, 

2012. 
3. Circuits and Networks Analysis and Synthesis, A. Sudhakar, Shyam Mohan S. Palli, 

5th Edition, Tata McGraw-Hill, 2017. 
4. Engineering Network Analysis and Filter Design (Including Synthesis of One Port 

Networks)-  Durgesh C. KulshreshthaGopal G. Bhise, Prem R. Chadha ,Umesh 
Publications 2012. 

5. Circuit Theory: Analysis and Synthesis, A. Chakrabarti, DhanpatRai& Co., 2018, 7th 
Revised Edition. 
 

Web Resources: 
1. https://archive.nptel.ac.in/courses/117/106/117106108/ 
2. https://archive.nptel.ac.in/courses/108/105/108105159/ 
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CO Statements Blooms 

Level 
CO1 Understand the process of voltage build-up in DC generators and characteristics. L2 
CO2 Understand the process of torque production, starting and speed control of DC 

motors and illustrate their characteristics. 
L2 

CO3 Obtain the equivalent circuit of single-phase transformer, auto transformer and 
determine its efficiency & regulation. 

L3 

CO4 Apply various testing methods for transformers and speed control of DC motors L3 
CO5 Analyze various configurations of three-phase transformers. L4 

 
UNIT I  
DC Generators: 
Construction and principle of operation of DC machines – EMF equation for generator – 
Excitation techniques– characteristics of DC generators –applications of DC Generators, 
Back-emf and torque equations of DC motor – Armature reaction and commutation, 
Applications. 
 
UNIT II 
Starting, Speed Control and Testing of DC Machines: 
Characteristicsof DC motors – losses andefficiency – applications of DC motors. Necessity of 
a starter – starting by 3-point and 4-point starters – speed control by armature voltage and 
field current control – testing of DC machines – brake test, Swinburne’s test –Hopkinson’s 
test–Field Test. 
  
UNIT  III  
Single-phase Transformers: 
Introduction to single-phase Transformers (Construction and principle of operation)–emf 
equation – operation on no-load and on load –lagging, leading and unity power factors loads 
–phasor diagrams– equivalent circuit –regulation – losses and efficiency – effect of variation 
of frequency and supply voltage on losses – all day efficiency, Applications. 
 
UNIT IV 
Testing of Transformers: 
Open Circuit and Short Circuit tests – Sumpner’s test – separation of losses–– Parallel 
operation with equal and unequal voltage ratios– auto transformer – equivalent circuit – 
comparison with two winding transformers. 
 
UNIT V  
Three-Phase Transformers: 
Polyphase connections- Y/Y, Y/Δ, Δ/Y, Δ/Δ, open Δ and Vector groups – third harmonics in 
phase voltages– Parallel operation–three winding transformers- transients in switching –off 
load and on load tap changers–Scott connection. 
 

 DC MACHINES & TRANSFORMERS

Course Outcomes:



 
           

 

Textbooks: 
1. Electrical Machinery by Dr. P S Bimbhra, 7th edition, Khanna Publishers, New 

Delhi,1995. 
2. Performance and analysis of AC machines by M.G. Say, CBS, 2002. 

 

Reference Books: 
1. Electrical Machines by D. P.Kothari, I .J .Nagarth, McGraw Hill Publications, 5th 

edition 
2. Electrical Machinery Fundamentals by Stephen J Chapman McGraw Hill education 

2011. 
3. Generalized Theory of Electrical Machines by Dr. P S Bimbhra, 7th Edition, Khanna 

Publishers, 2021. 
4. Theory & Performance of Electrical Machines by J.B.Gupta, S.K.Kataria& 

Sons,2007. 
5. Electric Machinery by Fitzgerald, A.E.,Kingsley, Jr.,C.,&Umans, S. D, 7th edition, 

McGraw-Hill Education, 2014. 
 

Web Resources: 
1. nptel.ac.in/courses/108/105/108105112 
2. nptel.ac.in/courses/108/105/108105155 
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CO Statements Blooms 
Level 

CO1 Understand the power calculations in three phase circuits. L2 
CO2 Analyze the time response of given network. L4 
CO3 Determination of two port network parameters. L4 
CO4 Simulate and analyze electrical circuits using software tools L4 
CO5 Apply various theorems to solve different electrical networks using simulation tools L3 

 
 
List of Experiments: 
 
Any 10 of the following experiments are to be conducted: 
 

1. Measurement of Active Power and Reactive Power for balanced loads. 
2. Measurement of Active Power and Reactive Power for unbalanced loads. 
3. Determination of Z and Y parameters.  
4. Determination of ABCD and hybrid parameters 
5. Verification of Kirchhoff’s current law and voltage law using simulation tools. 
6. Verification of mesh and nodal analysis using simulation tools. 
7. Verification of super position and maximum power transfer theorems using 

simulation tools. 
8. Verification of Reciprocity and Compensation theorems using simulation tools. 
9. Verification of Thevenin’s and Norton’s theorems using simulation tools.  
10. Verification of series and parallel resonance using simulation tools.  
11. Simulation and analysis of transient response of RL, RC and RLC circuits. 
12. Verification of self-inductance and mutual inductance by using simulation tools. 

  

 ELECTRICAL CIRCUIT ANALYSIS-II AND SIMULATION LAB

Course  Outcomes:



 
           

 

II Year B.Tech. EEE – I Semester      
L T P C 
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CO Statements Blooms 

Level 
CO1 Demonstrate starting and speed control methods of DC Machines. L2 
CO2 Apply theoretical concepts to determine the performance characteristics of DC 

Machines. 
L3 

CO3 Analyze the parallel operation of single phase transformers L4 
CO4 Determine the performance parameters of single-phase transformer. L3 
CO5 Analyze the performance analysis of transformers using various tests L4 

 
List of Experiments: 
 

Any 10 of the following experiments are to be conducted: 
 

1. Speed control of DC shunt motor by Field Current and Armature Voltage Control. 
2. Brake test on DC shunt motor- Determination of performance curves. 
3. Swinburne’s test - Predetermination of efficiencies as DC Generator and Motor. 
4. Hopkinson’s teston DC shunt Machines. 
5. Load test on DC compound generator-Determination of characteristics. 
6. Load test on DC shunt generator-Determination of characteristics. 
7. Fields test on DC series machines-Determination of efficiency. 
8. Brake test on DC compound motor-Determination of performance curves. 
9. OC & SC tests on single phase transformer. 
10. Sumpner’s test on single phase transformer. 
11. Scott connection of transformers. 
12. Parallel operation of Single-phase Transformers. 
13. Separation of core losses of a single-phase transformer. 

 
Reference: 

1. https://ems-iitr.vlabs.ac.in/List%20of%20experiments.html 
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Course Outcomes:



 
B.Tech. - EEE          

 

II Year B.Tech. EEE – I Semester      
L T P C 
0 1 2 2 

 
 

 

Course Outcomes: 
CO Statements Blooms 

Level 
CO1 Understand the role of data structures in organizing and accessing data L2 
CO2 Design, implement and apply linked lists for dynamic data storage L3 
CO3 Develop applications using stacks and queues L5 
CO4 Design and implement algorithms for operations on binary trees and binary search 

trees 
L5 

CO5 Design novel solutions to small scale programming challenges involving data 
structures such as stacks, queues, Trees 

L5 

 
UNIT I  
Introduction to Data Structures:  Definition and importance of Data structures,    Abstract 
data types (ADTs) and its specifications,Arrays: Introduction, 1-D, 2-D Arrays, accessing 
elements of array, Row Major and Column Major storage of Arrays, Searching Techniques: 
Linear & Binary Search, Sorting Techniques: Bubble sort, Selection sort, Quick sort. 
 
Sample experiments: 

1. Program to find min & max element in an array. 
2. Program to implement matrix multiplication. 
3. Find an element in given list of sorted elements in an array using Binary search. 
4. Implement Selection and Quick sort techniques.  

 
UNIT II 
Linked Lists: Singly linked lists: representation and operations, doubly linked lists and 
circular linked lists, Comparing arrays and linked lists, Applications of linked lists. 
 
Sample experiments: 

1. Write a program to implement the following operations. 
a. Insert      b. Deletion  c. Traversal  

2. Write a program to store name, roll no, and marks of students in a class using circular 
double linked list. 

3. Write a program to perform addition of given two polynomial expressions using 
linked list. 

 
UNIT  III  
Stacks: Introduction to stacks: properties and operations, implementing stacks using arrays 
and linked lists, Applications of stacks in expression evaluation, backtracking, reversing list 
etc. 
 
Sample experiments: 

1. Implement stack operations using  
a. Arrays  b. Linked list 

DATA STRUCTURES
(Skill Enhancement Course)



 
           

 

2. Convert given infix expression into post fix expression using stacks. 
3. Evaluate given post fix expression using stack. 
4. Write a program to reverse given linked list using stack. 

 
UNIT IV  
Queues: Introduction to queues: properties and operations, Circular queues, implementing 
queues using arrays and linked lists,Applications of queues scheduling, etc. 
Deques: Introduction to deques (double-ended queues), Operations on deques and their 
applications. 
 
Sample experiments: 

1. Implement Queue operations using  
a. Arrays  b. Linked list 

2. Implement Circular Queue using 
a. Arrays  b. Linked list 

      3. Implement Dequeue using linked list. 
 
UNIT V  
Trees: Introduction to Trees, Binary trees and traversals, Binary Search Tree – Insertion, 
Deletion & Traversal 
 
Sample experiments: 

1. Implement binary tree traversals using linked list. 
2. Write program to create binary search tree for given list of integers. Perform in-order 

traversal of the tree. Implement insertion and deletion operations. 
 
Textbooks: 

1. Data Structures and algorithm analysis in C, Mark Allen Weiss, Pearson, 2nd Edition.  
2. Fundamentals of data structures in C, Ellis Horowitz, SartajSahni,  Susan Anderson-

Freed, Silicon Press, 2008 
 
Reference Books: 

1. Algorithms and Data Structures: The Basic Toolbox by Kurt Mehlhorn and Peter 
Sanders 

2. C Data Structures and Algorithms by Alfred V. Aho, Jeffrey D. Ullman, and John E. 
Hopcroft 

3. Problem Solving with Algorithms and Data Structures by Brad Miller and David 
Ranum 

4. Introduction to Algorithms by Thomas H. Cormen, Charles E. Leiserson, Ronald L. 
Rivest, and Clifford Stein 

5. Algorithms in C, Parts 1-5 (Bundle): Fundamentals, Data Structures, Sorting, 
Searching, and Graph Algorithms" by Robert Sedgewick 
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 ENVIRONMENTAL SCIENCE

Course Objectives:
 To make the students to get awareness on environment.
 To  understand  the  importance  of  protecting  natural  resources,  ecosystems  for  future 

generations and pollution causes due to the day to day activities of human life
 To save earth from the inventions by the engineers.

UNIT I
Multidisciplinary  Nature  of  Environmental  Studies:  –  Definition,  Scope  and  Importance  –  Need
for Public Awareness.

Natural  Resources  :  Renewable  and  non-renewable  resources  –  Natural  resources  and  associated
problems  –  Forest  resources  –  Use  and  over  –  exploitation,  deforestation,  case  studies  –  Timber
extraction  –  Mining, dams and other effects on forest and tribal people  –  Water resources  –  Use and
over utilization of surface and ground water  –  Floods, drought, conflicts over water, dams  –  benefits
and problems  –  Mineral resources: Use and exploitation, environmental effects of extracting and using
mineral  resources,  case  studies  –  Food  resources:  World  food  problems,  changes  caused  by
agriculture  and  overgrazing,  effects  of  modern  agriculture,  fertilizer-pesticide  problems,  water
logging, salinity, case studies.  –  Energy resources:

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

a. Forest ecosystem.
b. Grassland ecosystem
c. Desert ecosystem.
d. Aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries)

Biodiversity  and  its  Conservation  :  Introduction  0  Definition:  genetic,  species  and  ecosystem
diversity  –  Bio-geographical  classification  of  India  –  Value  of  biodiversity:  consumptive  use,
Productive use, social, ethical, aesthetic  and option values  –  Biodiversity at global, National and local
levels  –  India as a mega-diversity nation  –  Hot-sports of biodiversity  –  Threats to biodiversity: habitat
loss,  poaching  of  wildlife,  man-wildlife  conflicts  –  Endangered  and  endemic  species  of  India  –
Conservation of biodiversity: In-situ and Ex-situ conservation of biodiversity.

UNIT III
Environmental Pollution:  Definition, Cause, effects and control measures of :

a. Air Pollution.
b. Water pollution
c. Soil pollution
d. Marine pollution
e. Noise pollution
f. Thermal pollution
g. Nuclear hazards

Solid  Waste  Management:  Causes,  effects  and  control  measures  of  urban  and  industrial  wastes  –
Role  of  an  individual  in  prevention  of  pollution  –  Pollution  case  studies  –  Disaster  management:



 
           

 

floods, earthquake, cyclone and landslides. 
 
UNIT IV 
Social Issues and the Environment:  From Unsustainable to Sustainable development – Urban 
problems related to energy – Water conservation, rain water harvesting, watershed management – 
Resettlement and rehabilitation of people; its problems and concerns.  Case studies – Environmental 
ethics:  Issues and possible solutions – Climate change, global warming, acid rain, ozone layer 
depletion, nuclear accidents and holocaust.  Case Studies – Wasteland reclamation. – Consumerism 
and waste products. – Environment Protection Act. – Air (Prevention and Control of Pollution)  Act. – 
Water (Prevention and control of Pollution) Act – Wildlife Protection Act – Forest Conservation Act 
– Issues involved in enforcement of environmental legislation – Public awareness. 
 
UNIT V 
Human Population and the Environment: Population growth, variation among nations.  Population 
explosion – Family Welfare Programmes. – Environment and human health – Human Rights – Value 
Education – HIV/AIDS – Women and Child Welfare – Role of information Technology in 
Environment and human health – Case studies. 
Field Work: Visit to a local area to document environmental assets River/forest 
grassland/hill/mountain – Visit to a local polluted site-Urban/Rural/Industrial/Agricultural Study of 
common plants, insects, and birds – river, hill slopes, etc.. 
 
Textbooks: 

1. Textbook of Environmental Studies for Undergraduate Courses Erach Bharucha for 
University Grants Commission, Universities Press. 

2. Palaniswamy, “Environmental Studies”, Pearson education  
3. S.Azeem Unnisa, “Environmental Studies” Academic Publishing Company 
4. K.Raghavan Nambiar, “Text book of Environmental Studies for Undergraduate Courses as 

per UGC model syllabus”, Scitech Publications (India), Pvt. Ltd. 
 
References: 
 

1. Deeksha Dave and E.Sai Baba Reddy, “Textbook of Environmental Science”, Cengage 
Publications. 

2. M.Anji Reddy, “Text book of Environmental Sciences and Technology”, BS Publication. 
3. J.P.Sharma, Comprehensive Environmental studies,  Laxmi publications. 
4. J. Glynn Henry and Gary W. Heinke, “Environmental Sciences and Engineering”, Prentice 

hall of India Private limited 
5. G.R.Chatwal, “A Text Book of Environmental Studies” Himalaya Publishing House 
6. Gilbert M. Masters and Wendell P. Ela, “Introduction to Environmental Engineering and 

Science, Prentice hall of India Private limited.  
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 MANAGERIAL ECONOMICS AND FINANCIAL ANALYSIS

Course Objectives:
 To inculcate the basic knowledge of microeconomics  and financial accounting
 To  make  the  students  learn  how  demand  is  estimated  for  different  products,  input-

output relationship for optimizing production and cost
 To Know the Various types of market structure and pricing methods and strategy
 To give an overview on investment appraisal methods to promote the students to learn 

how to plan long-term investment decisions.
 To provide  fundamental skills on accounting and  to explain the process of preparing 

financial statements.

Course Outcomes:
 Define  the  concepts  related  to  Managerial  Economics,  financial  accounting  and 

management(L2)
 Understand the  fundamentals  of  Economics  viz.,  Demand,  Production,  cost,

revenue and markets (L2)
 Apply  the  Concept  of  Production  cost  and  revenues  for  effective  Business  decision

(L3)
 Analyze how to invest their capital and maximize returns (L4)
 Evaluate the capital budgeting techniques. (L5)
 Develop the accounting statements and evaluate the financial performance of business 

entity (L5)

UNIT  -  I  Managerial Economics
Introduction  –  Nature,  meaning,  significance,  functions,  and  advantages.  Demand-Concept,
Function, Law of Demand  -  Demand Elasticity-  Types  –  Measurement. Demand Forecasting-
Factors  governing  Forecasting,  Methods.  Managerial  Economics  and  Financial  Accounting
and Management.

UNIT  -  II  Production and Cost Analysis
Introduction  –  Nature,  meaning,  significance,  functions  and  advantages.  Production
Function–  Least-  cost  combination–  Short  run  and  long  run  Production  Function-  Isoquants
and Is costs, Cost & Break-Even  Analysis  -  Cost concepts and Cost behaviour-  Break-Even
Analysis (BEA)  -  Determination of Break-Even Point (Simple Problems).

UNIT  -  III  Business Organizations and Markets
Introduction  –  Forms of Business Organizations-  Sole Proprietary  -  Partnership  -  Joint Stock
Companies  -  Public  Sector  Enterprises.  Types  of  Markets  -  Perfect  and  Imperfect
Competition  -  Features  of  Perfect  Competition  Monopoly-  Monopolistic  Competition–
Oligopoly-Price-Output Determination  -  Pricing Methods and Strategies

UNIT  -  IV  Capital Budgeting
Introduction  –  Nature,  meaning,  significance.  Types  of  Working  Capital,  Components,
Sources  of  Short-term  and  Long-term  Capital,  Estimating  Working  capital  requirements.



 
           

 

Capital Budgeting– Features, Proposals, Methods and Evaluation. Projects – Pay Back 
Method, Accounting Rate of Return (ARR) Net Present Value (NPV) Internal Rate Return 
(IRR) Method (sample problems) 
 
UNIT - V Financial Accounting and Analysis 
Introduction – Concepts and Conventions- Double-Entry Bookkeeping, Journal, Ledger, Trial 
Balance- Final Accounts (Trading Account, Profit and Loss Account and Balance Sheet with 
simple adjustments). Introduction to Financial Analysis - Analysis and Interpretation of 
Liquidity Ratios, Activity Ratios, and Capital structure Ratios and Profitability. 
 
Textbooks: 

1. Varshney & Maheswari: Managerial Economics, Sultan Chand. 
2. Aryasri: Business Economics and Financial Analysis, 4/e, MGH. 

 
Reference Books: 

1. Ahuja Hl Managerial economics Schand. 
2. S.A. Siddiqui and A.S. Siddiqui: Managerial Economics and Financial Analysis, New 

Age International. 
3. Joseph G. Nellis and David Parker: Principles of Business Economics, Pearson, 2/e, 

New Delhi. 
4. Domnick Salvatore: Managerial Economics in a Global Economy, Cengage. 

 
Online Learning Resources:  
https://www.slideshare.net/123ps/managerial-economics-ppt 
https://www.slideshare.net/rossanz/production-and-cost-45827016 
https://www.slideshare.net/darkyla/business-organizations-19917607 
https://www.slideshare.net/balarajbl/market-and-classification-of-market 
https://www.slideshare.net/ruchi101/capital-budgeting-ppt-59565396 
https://www.slideshare.net/ashu1983/financial-accounting 
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ORGANISATIONAL BEHAVIOUR

Course Objectives:
 To enable  student’s comprehension of organizational behavior
 To offer knowledge to students on self-motivation, leadership and management
 To facilitate them to become powerful leaders
 To Impart knowledge about group dynamics
 To make them understand the importance of  change and development

Course Outcomes:
 Define the Organizational Behaviour, its nature and scope. (L2)
 Understand the nature and concept of Organizational behaviour (L2)
 Apply theories of motivation to analyse the performance problems (L3)
 Analyse the different theories of leadership (L4)
 Evaluate group dynamics (L5)
 Develop as powerful leader (L5)

UNIT  -  I  Introduction to Organizational Behavior
Meaning,  definition,  nature,  scope  and  functions  -  Organizing  Process  –  Making  organizing
effective  -Understanding  Individual  Behaviour  –Attitude  -Perception  -  Learning  –
Personality.

UNIT  -  II  Motivation and Leading
Theories  of  Motivation-  Maslow’s  Hierarchy  of  Needs  -  Hertzberg’s  Two  Factor  Theory  -
Vroom’s  theory  of  expectancy  –  Mc  Cleland’s  theory  of  needs–Mc  Gregor’s  theory  X  and
theory Y–  Adam’s equity theory.

UNIT  -  III  Organizational Culture
Introduction  –  Meaning,  scope,  definition,  Nature  -  Organizational  Climate  -  Leadership  -
Traits  Theory–Managerial  Grid  -  Transactional  Vs  Transformational  Leadership  -  Qualities
of good Leader  -  Conflict Management  -Evaluating Leader.

UNIT  -  IV  Group Dynamics
Introduction  –  Meaning, scope, definition, Nature-  Types of groups  -  Determinants of group
behaviour  -  Group  process  –  Group  Development  -  Group  norms  -  Group  cohesiveness  -
Small  Groups  -  Group  decision  making  -  Team  building  -  Conflict  in  the  organization–
Conflict resolution

UNIT  -  V  Organizational Change and Development
Introduction  –Nature,  Meaning,  scope,  definition  and  functions-  Organizational  Culture  -
Changing  the  Culture  –  Change  Management  –  Work  Stress  Management  -  Organizational
management  –  Managerial implications of organization’s change and development

Textbooks:
1. Luthans, Fred, OrganisationalBehaviour, McGraw-Hill, 12 Th edition.



 
           

 

2. P Subba Ran, OrganisationalBehaviour, Himalya Publishing House. 
Reference Books: 

1. McShane, Organizational Behaviour, TMH 
2. Nelson, OrganisationalBehaviour, Thomson. 
3. Robbins, P. Stephen, Timothy A. Judge, OrganisationalBehaviour, Pearson. 
4. Aswathappa, OrganisationalBehaviour, Himalaya.  

 
Online Learning Resources: 
https://www.slideshare.net/Knight1040/organizational-culture 
9608857s://www.slideshare.net/AbhayRajpoot3/motivation-165556714 
https://www.slideshare.net/harshrastogi1/group-dynamics-159412405 
https://www.slideshare.net/vanyasingla1/organizational-change-development-26565951 
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BUSINESS ENVIRONMENT
Course Objectives:

 To make  the student to understand about the business environment
 To enable them in knowing the importance of fiscal and monitory policy
 To facilitate them in understanding the export policy of the country
 To Impart knowledge about the functioning and role of WTO
 To Encourage the student in knowing the structure of stock markets

Course Outcomes:
 Define Business Environment and its Importance. (L2)
 Understand various types of business environment. (L2)
 Apply the knowledge of Money markets in future investment  (L3)
 Analyse India’s Trade Policy  (L4)
 Evaluate fiscal and monitory policy (L5)
 Develop  a  personal  synthesis  and  approach  for  identifying  business  opportunities

(L5)

UNIT  -  I  Overview of Business Environment
Introduction  –  meaning  Nature,  Scope,  significance,  functions  and  advantages.  Types-
Internal  &External,  Micro  and  Macro.  Competitive  structure of  industries  -Environmental
analysis-  advantages & limitations of environmental analysis.
UNIT  -  II  Fiscal &  Monetary Policy
Introduction  –  Nature, meaning, significance, functions and advantages. Public Revenues  -
Public  Expenditure  -  Evaluation  of  recent  fiscal  policy  of  GOI.  Highlights  of  Budget-
Monetary Policy  -  Demand and Supply of Money  –RBI  -Objectives of monetary and credit
policy  -  Recent trends-  Role of Finance Commission.

UNIT  -  III  India’s Trade Policy
Introduction  –  Nature,  meaning,  significance,  functions  and  advantages.  Magnitude  and
direction  of  Indian  International  Trade  -  Bilateral  and  Multilateral  Trade  Agreements  -
EXIM  policy  and  role  of  EXIM  bank  -Balance  of  Payments–  Structure  &  Major
components  -  Causes for Disequilibrium in Balance of Payments  -  Correction measures.

UNIT  -  IV  World Trade Organization
Introduction  –  Nature, significance, functions and advantages. Organization and Structure  -
Role and functions of WTO in promoting world  trade  -  GATT  -Agreements in the Uruguay
Round  –TRIPS,  TRIMS  -  Disputes  Settlement  Mechanism  -  Dumping  and  Anti-dumping
Measures.

UNIT  -  V  Money Markets and Capital Markets
Introduction  –  Nature,  meaning,  significance,  functions  and  advantages.  Features  and
components  of  Indian  financial  systems  -  Objectives,  features  and  structure  of  money
markets and capital markets  -  Reforms and recent development  –  SEBI  –  Stock Exchanges
-  Investor protection and role of SEBI, Introduction to international finance.



 
           

 

Textbooks: 
1. Francis Cherunilam, International Business: Text and Cases, Prentice Hall of India. 
 2. K. Aswathappa, Essentials of Business Environment: Texts and Cases & Exercises 13th 
Revised Edition.HPH 
 
Reference Books: 
1.K. V. Sivayya, V. B. M Das, Indian Industrial Economy, Sultan Chand Publishers,  
New Delhi, India.  
2. Sundaram, Black, International Business Environment Text and Cases, Prentice Hall of  
India, New Delhi, India.  
3. Chari. S. N, International Business, Wiley India.  
4.E. Bhattacharya, International Business, Excel Publications, New Delhi.  
 
Online Learning Resources: 
https://www.slideshare.net/ShompaDhali/business-environment-53111245 
https://www.slideshare.net/rbalsells/fiscal-policy-ppt 
https://www.slideshare.net/aguness/monetary-policy-presentationppt 
https://www.slideshare.net/DaudRizwan/monetary-policy-of-india-69561982 
https://www.slideshare.net/ShikhaGupta31/indias-trade-policyppt 
https://www.slideshare.net/viking2690/wto-ppt-60260883 
https://www.slideshare.net/prateeknepal3/ppt-mo 
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Course Outcomes: 
CO Statements Blooms 

Level 
CO1 Understand the concepts of diode clipping and clamping circuits, different 

amplifier configurations, operation of oscillator circuits, operational amplifiers, 
timers, ADC and DAC 

L2 

CO2 Apply the above concepts for different circuit design L3 
CO3 Analyze various circuit characteristics by using Amplifiers, Transistors, 

Comparators, Wave form generators, ADC and DAC 
L4 

CO4 Analyze various circuit characteristics by using timers, Phase locked loops and 
operational amplifiers 

L4 

CO5 Evaluate different system configurations by using various amplifier, transistor and 
waveform generators 

L5 

 
UNIT I  
Diode clipping and clamping circuits: Diode clippers, clipping at two independent levels, 
Transfer characteristics of clippers, clamping circuit operation. 
DC biasing of BJTs: Load lines, Operating Point, Bias Stability, Collector-to-Base Bias, 
Self-Bias, Stabilization against Variations in VBE and β for the Self-Bias Circuit, Bias 
Compensation, Thermal Runaway, Thermal Stability. 
 
UNIT II 
Small Signals Modeling of BJT:Analysis of a Transistor Amplifier Circuit using h-
parameters, Simplified CE Hybrid Model, Analysis of CE, CC, CB Configuration using 
Approximate Model, Frequency Response of CE and CC amplifiers. 
 

Feedback Amplifiers: Classification of Amplifiers, the Feedback Concept, General 
Characteristics of Negative-Feedback Amplifiers, Effect of Negative Feedback upon Output 
and Input Resistances, Voltage-Series Feedback, Current-Series Feedback, Current-Shunt 
Feedback, Voltage-Shunt Feedback. 
 
UNIT  III  
Oscillator Circuits: Barkhausen Criterion of oscillation, Oscillator operation, R-C phase 
shift oscillator, Wien bridge Oscillator, Crystal Oscillator. 
Operational Amplifiers: Introduction, Basic information of Op-Amp, Ideal Operational 
Amplifier, Block Diagram Representation of Typical Op-Amp, OP-Amps Characteristics: 
Introduction, DC and AC characteristics, 741 op-amp & its features. 
 
UNIT IV  
OP-AMPS Applications: Introduction, Basic Op-Amp Applications, Instrumentation 
Amplifier, AC Amplifier, V to I and  I to V Converter, Sample and Hold Circuit, Log and 
Antilog Amplifier, Multiplier and Divider, Differentiator, integrator. 
Comparators and Waveform Generators:Introduction, Comparator, Square Wave 
Generator, Monostable Multivibrator, Triangular Wave Generator, Sine Wave Generators. 
 
 

 ANALOG CIRCUITS



 
           

 

UNIT V 
Timers and Phase Locked Loop: Introduction to 555 timer, functional diagram, Monostable 
and Astable operations and applications, Schmitt Trigger, PLL block schematic, principles 
and description of individual blocks, 565 PLL, Applications of VCO (566). 
Digital To Analog And Analog To Digital Converters: Introduction, basic DAC 
techniques, weighted resistor DAC, R-2R ladder DAC, inverted R-2R DAC, A-D Converters 
– parallel Comparator type ADC, counter type ADC, successive approximation ADC and 
dual slope ADC, DAC and ADC Specifications. 
 
 
Textbooks: 

1. Electronic Devices and Circuits- J. Millman, C.Halkias, Tata Mc-Graw Hill, 2nd 
Edition, 2010. 

2. Linear Integrated Circuits – D. Roy Choudhury, New Age International (p) Ltd, 2nd 
Edition, 2003. 
 

Reference Books: 
1. Electronic Devices and Circuit Theory – Robert L.Boylestad and Lowis Nashelsky, 

Pearson Edition, 2021. 
2. Electronic Devices and Circuits–G.K. Mithal, Khanna Publisher, 23rd Edition, 2017. 
3. Electronic Devices and Circuits – David Bell, Oxford, 5thEdition, 2008. 
4. Electronic Principles–Malvino, Albert Paul, and David J. Bates, McGraw-Hill/Higher 

Education, 2007. 
5. Operational Amplifiers and Linear Integrated Circuits– Gayakwad R.A, Prentice Hall 

India, 2002. 
6. Operational Amplifiers and Linear Integrated Circuits –Sanjay Sharma, Kataria & 

Sons, 2nd Edition, 2010. 
7. Design of Analog CMOS Integrated Circuits - Behzad Razavi 

 
Web Resources: 

1. https://nptel.ac.in/courses/122106025. 
2. https://nptel.ac.in/courses/108102112. 

  

B.Tech.  -  EEE



 
B.Tech. - EEE          

 

II Year B.Tech. EEE – II Semester      
L T P C 
3 0 0 3 

 
 

Course Outcomes: 
CO Statements Blooms 

Level 
CO1 Understand the different types of power plants, operation of power plants L2 
CO2 Understand the concepts of distribution systems, underground cables, economic 

aspects and tariff 
L2 

CO3 Understand various substations that are located in distribution systems L2 
CO4 Apply the above concepts to illustrate different power generation layouts L3 
CO5 Analyze various economic aspects related to power generation and distribution L4 

 
UNIT I  
Hydroelectric Power Stations: 
Selection of site, general layout of a hydroelectric power plant with brief description of major 
components and principle of operation  
Thermal Power Stations: 
Selection of site, general layout of a thermal power plant. Brief description of components: 
boilers, super heaters, economizers and electrostatic precipitators, steam turbines: impulse 
and reaction turbines, condensers, feed water circuit, cooling towers and chimney. 
 
UNIT II 
Nuclear Power Stations: 
Location of nuclear power plant, working principle, nuclear fission, nuclear fuels, nuclear 
chain reaction, nuclear reactor components: moderators, control rods, reflectors and coolants, 
types of nuclear reactorsand brief description of PWR, BWR and FBR. Radiation: radiation 
hazards and shielding, nuclear waste disposal. 
  
UNIT  III 
Substations: 
Air Insulated Substations – indoor & outdoor substations, substations layouts of 33/11 kV 
showing the location of all the substation equipment.Bus bar arrangements in the sub-
stations: simple arrangements like single bus bar, sectionalized single bus bar, double bus bar 
with one and two circuit breakers, main and transfer bus bar system with relevant diagrams. 
Gas Insulated Substations (GIS) – advantages of gas insulated substations, constructional 
aspects of GIS, comparison of air insulated substations and gas insulated substations. 
 
UNIT IV  
Distribution Systems: 

Classification of Distribution systems, A.C Distribution, Overhead versus Underground 
system,Connection schemes of Distribution system, Requirements of Distribution system, Design 
considerations in Distribution system. 
 
Underground Cables: 
Types of cables, construction, types of insulating materials, calculation of insulation resistance, 
stress in insulation and power factor of cable.Capacitance of single and 3-Core belted Cables. 

 POWER SYSTEMS-I



 
           

 

Grading of cables: capacitance grading and intersheath grading.  
 
UNIT V  

Economic Aspects & Tariff: 
 Economic Aspects – load curve, load duration and integrated load duration curves, 

discussion on economic aspects: connected load, maximum demand, demand factor, load 
factor, diversity factor, plant capacity factor and plant use factor, base and peak load plants. 
 
Tariff Methods– Costs of generation and their division into fixed, semi-fixed and running 
costs, desirable characteristics of a tariff method, tariff methods: simple rate, flat rate, block-
rate, two-part, three–part, and power factor tariff methods, Time of Day (ToD) tariff and 
Time of Use (ToU) tariff. 
 
Textbooks: 

1. S. N. Singh, Electric Power Generation, Transmission and Distribution, PHI Learning 
Pvt Ltd, New Delhi, 2nd Edition, 2010 

2. J. B. Gupta, Transmission and Distribution of Electrical Power, S. K. Kataria and 
sons,10th Edition, 2012 

Reference Books: 
1. I.J.Nagarath& D.P. Kothari, Power System Engineering, McGraw-Hill Education, 3rd 

Edition, 2019. 
2. C.L.Wadhwa,Generation, Distribution and Utilization of Electrical Energy, New Age 

International Publishers, 6th Edition, 2018. 
3. V. K. Mehta and Rohit Mehta, Principles of Power System, S. Chand, 4th Edition, 

2005. 
4. Turan Gonen, Electric Power Distribution System Engineering, McGraw-Hill, 1985. 
5. Handbook of switchgear, BHEL, McGraw-Hill Education, 2007. 

 
Web Resources: 

1. https://nptel.ac.in/courses/108102047 
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COs Statements Blooms 

Level 
CO1 Understand the construction, principle and operation of single phase and three 

phase induction motors 
L2 

CO2 Understand the construction, principle and operation of synchronous generator and 
synchronous motor 

L2 

CO3 Understand various applications of various alternating machines L2 
CO4 Apply the above concepts to solve various mathematical and complex problems L3 
CO5 Analyze the characteristics of induction motor, synchronous motor and 

synchronous generators 
L4 

 
 
UNIT I  
3-phase induction motors: 
Construction of Squirrel cage and Slipring induction motors– production of rotating magnetic 
field – principle of operation – rotor emf and rotor frequency – rotor current and power factor 
at standstill and during running conditions– rotor power input, rotor copper loss and 
mechanical power developed and their inter-relationship –equivalent circuit – phasor 
diagram, Applications. 
 
UNIT II 
Performance of 3-Phase induction motors: 
Torque equation – expressions for maximum torque and starting torque – torque-slip 
characteristics – double cage and deep bar rotors –No load, Brake test and Blocked rotor tests 
– circle diagram for predetermination of performance- methods of starting –starting current 
and torque calculations -speed control of induction motor with V/f control method, rotor 
resistance control and rotor emf injection technique –crawling and cogging – induction 
generator operation. 
  
UNIT  III  
Single Phase Motors: 
Single phase induction motors – constructional features – double revolving field theory, 
Cross field theory – equivalent circuit- starting methods: capacitor start capacitor run, 
capacitor start induction run, split phase & shaded pole, AC series motor, Applications. 
 
UNIT IV  
Synchronous Generator: 
Constructional features of non-salient and salient pole type alternators- armature windings – 
distributed and concentrated windings – distribution& pitch factors – E.M.F equation –
armature reaction – voltage regulation by synchronous impedance method – MMF method 
and Potier triangle method –two reaction analysis of salient pole machines -methods of 
synchronization- Slip test – Parallel operation of alternators. 
 
 

B.Tech.  -  EEE
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Course Outcomes:



 
           

 

UNIT V  
Synchronous Motor: 
Synchronous motor principle and theory of operation – Effect of excitation on current and 
power factor– synchronous condenser –expression for power developed –hunting and its 
suppression – methods of starting, Applications. 
 
Textbooks: 

1. Electrical Machinery, Dr. P.S. Bhimbra, Khanna Publishing, 2021,First Edition.  
2. Performance and analysis of AC machines by M.G. Say, CBS, 2002. 

 
Reference Books: 

1. Electrical machines, D.P. Kothari and I.J. Nagrath, McGraw Hill Education, 2017, 
Fifth Edition.  

2. Theory & Performance of Electrical Machines by J.B.Gupta, S.K.Kataria& Sons,2007. 
3. Electric Machinery, A.E.Fitzgerald, Charles kingsley, Stephen D.Umans, McGraw-

Hill, 2020, Seventh edition. 
 

Web Resources: 
1. https://nptel.ac.in/courses/108/105/108105131 
2. https://nptel.ac.in/courses/108106072 
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Course Outcomes: 
CO Statements Blooms 

Level 
CO1 Understand the concepts of various mathematical representations of control 

systems, Time response of first order and second order systems, stability, frequency 
response and fundamentals of modern control systems 

L2 

CO2 Apply Block diagram reduction, Signal flow graph, Routh criterion, Root locus, 
Bode, Polar, Nyquist concepts for solving various numerical problems 

L3 

CO3 Analyze time response characteristics, frequency response characteristics, stability 
analysis of various control systems 

L4 

CO4 Design various compensators and controllers for different control systems by using 
design procedures 

L5 

CO5 Create suitable control systems for various real time applications L5 
 
UNIT I  
CONTROL SYSTEMS CONCEPTS 
Open loop and closed loop control systems and their differences- Examples of control 
systems- Classification of control systems, Feedback characteristics, Effects of positive and 
negative feedback, Mathematical models – Differential equations of translational and 
rotational mechanical systems and electrical systems, Analogous Systems, Block diagram 
reduction methods – Signal flow graphs - Reduction using Mason’s gain formula. Principle of 
operation of DC and AC Servo motor, Transfer function of DC servo motor - AC servo 
motor, Synchros. 
 
UNIT II 
TIME RESPONSE ANALYSIS  
Step Response - Impulse Response - Time response of first order systems – Characteristic 
Equation of Feedback control systems, Transient response of second order systems - Time 
domain specifications – Steady state response - Steady state errors and error constants, P, PI, 
PID Controllers. 
  
UNIT  III  
STABILITY ANALYSIS IN TIME DOMAIN 
The concept of stability – Routh’s stability criterion – Stability and conditional stability – 
limitations of Routh’s stability. The Root locus concept - construction of root loci-effects of 
adding poles and zeros to G(s)H(s) on the root loci. 
 
UNIT IV  
FREQUENCY RESPONSE ANALYSIS 
Introduction, Frequency domain specifications-Bode diagrams-Determination of Frequency 
domain specifications and transfer function from the Bode Diagram-Stability Analysis from 
Bode Plots. Polar Plots-Nyquist Plots- Phase margin and Gain margin-Stability Analysis.   
Compensation techniques – Lag, Lead, Lag-Lead Compensator design in frequency Domain. 
 
 

CONTROL SYSTEMS



 
           

 

UNIT V  
STATE SPACE ANALYSIS OF CONTINUOUS SYSTEMS 
Concepts of state, state variables and state model, state models -  differential equations & 
Transfer function models - Block diagrams. Diagonalization, Transfer function from state 
model, Solving the Time invariant state Equations- State Transition Matrix and it’s 
Properties. System response through State Space models. The concepts of controllability and 
observability, Duality between controllability and observability. 
 
Textbooks: 

1. Modern Control Engineering by Katsuhiko Ogata, Prentice Hall of India Pvt. Ltd., 5th 
edition, 2010. 

2. Control Systems Engineering by I. J. Nagrath and M. Gopal, New Age International 
(P) Limited Publishers, 5th edition, 2007. 
 

Reference Books: 
1. Control Systems Principles & Design by M.Gopal, 4th Edition, Mc Graw Hill 

Education, 2012. 
2. Automatic Control Systems by B. C. Kuo and Farid Golnaraghi, John wiley and sons, 

8th edition, 2003. 

3. Feedback and Control Systems, Joseph J Distefano III, Allen R Stubberud & Ivan J 
Williams, 2nd  Edition, Schaum's outlines,  Mc Graw Hill Education, 2013. 

4. Control System Design by Graham C. Goodwin, Stefan F. Graebe and Mario E. 
Salgado, Pearson, 2000. 

5. Feedback Control of Dynamic Systems by Gene F. Franklin, J.D. Powell and Abbas 
Emami-Naeini, 6th Edition, Pearson, 2010. 
 

Web Resources: 
1. https://nptel.ac.in/courses/108102043 
2. https://nptel.ac.in/courses/108106098. 
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CO Statements Blooms 
Level 

CO1 Analyze various performance characteristics of 3-phase and 1-phase induction 
motors 

L4 

CO2 Evaluate the performance of 3-phase Induction Motor by obtaining the circle 
diagram and equivalent circuit of 3-phase Induction Motor and single phase 
induction motor 

L4 

CO3 Adapt the power factor improvement methods for single phase Induction Motor L3 
CO4 Pre-determine the regulation of 3-phase alternator L3 
CO5 Determine the synchronous machine reactance of 3-phase alternator L3 

 
List of Experiments: 
 
Any 10 experiments of the following are required to be conducted  

1. Brake test on three phase Induction Motor. 
2. Circle diagram of three phase induction motor. 
3. Speed control of three phase induction motor by V/f method. 
4. Equivalent circuit of single-phase induction motor. 
5. Power factor improvement of single-phase induction motor by using capacitors. 
6. Load test on single phase induction motor. 
7. Regulation of a three -phase alternator by synchronous impedance &MMF methods. 
8. Regulation of three-phase alternator by Potier triangle method. 
9. V and Inverted V curves of a three-phase synchronous motor. 
10. Determination of Xd, Xq& Regulation of a salient pole synchronous generator. 
11. Determination of efficiency of three phase alternator by loading with three phase 

induction motor. 
12. Parallel operation of three-phase alternator under no-load and load conditions. 
13. Determination of efficiency of a single-phase AC series Motor by conducting Brake 

test. 
 
Reference: 

1. https://em-coep.vlabs.ac.in/List%20of%20experiments.html 
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COs Statements Blooms 
Level 

CO1 Understand how to use feedback control system to determine transfer function of 
DC servo motor and any other given circuit with R, L and C components 

L2 

CO2 Model the systems and able to design the controllers and compensators. L3 
CO3 Get the knowledge about the effect of poles and zeros location on transient and 

steady state behavior of second order systems and implement through software tools 
L4 

CO4 Determine the performance and time domain specifications of first and second order 
systems. 

L4 

CO5 Understand the stability analysis L2 
 
 
List of Experiments: 
 
Any 10 of the Following Experiments are to be conducted. 
1. Time response of Second order system 
2. Characteristics of Synchros 
3. Programmable logic controller – Study and verification of truth tables of logic gates, 

simple Boolean expressions and application of speed control of motor. 
4. Effect of feedback on DC servo motor 
5. Transfer function of DC Machine 
6. Effect of P, PD, PI, PID Controller on a second order system 
7. Lag and lead compensation – Magnitude and phase plot 
8. Temperature controller using PID 
9. Characteristics of magnetic amplifiers 
10. Characteristics of  AC servo motor  
11. Linear system analysis (Time domain analysis, Error analysis) using MATLAB. 
12. Stability analysis (Bode, Root Locus, Nyquist) of Linear Time Invariant system using 

MATLAB 
13. State space model for classical transfer function using MATLAB – Verification. 
  

 CONTROL SYSTEMS LAB
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 PYTHON PROGRAMMING

Course  Objectives:
 Introduce core programming concepts of Python programming language.
 Demonstrate about Python data structures like Lists, Tuples, Sets and dictionaries
 Implement Functions, Modules and Regular Expressions in Python Programming and 

to create practical and contemporary applications using these

Course Outcomes:After completion of the course, students will be able to
 Showcase adept command of Python syntax, deftly utilizing variables, data types,

control structures, functions, modules, and  exception handling to engineer robust and 
efficient code solutions. (L4)

 Apply Python programming concepts to solve a variety of computational problems
(L3)

 Understand the principles of object-oriented programming (OOP) in Python,
including classes, objects, inheritance, polymorphism, and encapsulation, and apply
them to design and implement Python programs (L3)

 Proficient in using commonly used Python libraries and frameworks such as JSON,
XML, NumPy, pandas (L2)

 Exhibit competence in implementing and manipulating fundamental data structures 
such as lists, tuples, sets, dictionaries (L3)

UNTI-I:
History  of  Python  Programming  Language,  Thrust  Areas  of  Python,  Installing  Anaconda
Python Distribution, Installing and Using Jupyter Notebook.
Parts of Python Programming Language: Identifiers, Keywords, Statements and Expressions,
Variables,  Operators,  Precedence  and  Associativity,  Data  Types,  Indentation,  Comments,
Reading  Input,  Print  Output,  Type  Conversions,  the  type  ()  Function  and  Is  Operator,
Dynamic and Strongly Typed Language.
Control  Flow  Statements:  if  statement,  if-else  statement,  if...elif…else,  Nested  if  statement,
while  Loop,  for  Loop,  continue  and  break  Statements,  Catching  Exceptions  Using  try  and
except Statement.

Sample Experiments:
1. Write a program to find the largest element among three Numbers.
2. Write a Program to display all prime numbers within an interval
3. Write a program to swap two numbers without using a temporary variable.
4. Demonstrate the following Operators in Python with suitable examples.
i)  Arithmetic  Operators  ii)  Relational  Operators  iii)  Assignment  Operators  iv)  Logical

  Operators  v)  Bit  wise  Operators  vi)  Ternary  Operator  vii)  Membership  Operators
viii) Identity Operators

5. Write a program to add and multiply complex numbers
6. Write  a program to print multiplication table of a given number.

UNIT-II:



 
           

 

Functions: Built-In Functions, Commonly Used Modules, Function Definition and Calling 
the function, return Statement and void Function, Scope and Lifetime of Variables, Default 
Parameters, Keyword Arguments, *args and **kwargs, Command Line Arguments.  
Strings: Creating and Storing Strings, Basic String Operations, Accessing Characters in 
String by Index Number, String Slicing and Joining, String Methods, Formatting Strings. 
Lists: Creating Lists, Basic List Operations, Indexing and Slicing in Lists, Built-In Functions 
Used on Lists, List Methods, del Statement. 
 
Sample Experiments: 
7. Write a program to define a function with multiple return values.  
8. Write a program to define a function using default arguments. 
9. Write a program to find the length of the string without using any library functions. 
10. Write a program to check if the substring is present in a given string or not.  
11. Write a program to perform the given operations on a list:  

i. additionii. insertioniii. slicing  
12. Write a program to perform any 5 built-in functions by taking any list. 
 
UNIT-III: 
Dictionaries: Creating Dictionary, Accessing and Modifying key:value Pairs in Dictionaries, 
Built-In Functions Used on Dictionaries, Dictionary Methods, del Statement. 
Tuples and Sets: Creating Tuples, Basic Tuple Operations, tuple() Function, Indexing and 
Slicing in Tuples, Built-In Functions Used on Tuples, Relation between Tuples and Lists, 
Relation between Tuples and Dictionaries, Using zip() Function, Sets, Set Methods, 
Frozenset. 
 
Sample Experiments: 

13. Write a program to create tuples (name, age, address, college) for at least two members 
and concatenate the tuples and print the concatenated tuples.  

14. Write a program to count the number of vowels in a string (No control flow allowed). 
15. Write a program to check if a given key exists in a dictionary or not.  
16. Write a program to add a new key-value pair to an existing dictionary. 
17. Write a program to sum all the items in a given dictionary.  

 
UNIT-IV: 
Files: Types of Files, Creating and Reading Text Data, File Methods to Read and Write Data, 
Reading and Writing Binary Files, Pickle Module, Reading and Writing CSV Files, Python 
os and os.path Modules. 
Object-Oriented Programming: Classes and Objects, Creating Classes in Python, Creating 
Objects in Python, Constructor Method, Classes with Multiple Objects, Class Attributes Vs 
Data Attributes, Encapsulation, Inheritance,  Polymorphism. 
 
Sample Experiments: 

18. Write a program to sort words in a file and put them in another file. The output file 
should have only lower-case words, so any upper-case words from source must be 
lowered. 

19. Python program to print each line of a file in reverse order.  
20. Python program to compute the number of characters, words and lines in a file. 
21. Write a program to create, display, append, insert and reverse the order of the items 

in the array. 
22. Write a program to add, transpose and multiply two matrices.  
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23. Write a Python program to create a class that represents a shape. Include methods to 
calculate its area and perimeter. Implement subclasses for different shapes like circle, 
triangle, and square. 

 
UNIT-V: 
Introduction to Data Science: Functional Programming, JSON and XML in Python, NumPy 
with Python, Pandas. 
 
Sample Experiments: 
24. Python program to check whether a JSON string contains complex object or not. 
25. Python Program to demonstrate NumPy arrays creation using array () function. 
26. Python program to demonstrate use of ndim, shape, size, dtype.  
27. Python program to demonstrate basic slicing, integer and Boolean indexing.  
28. Python program to find min, max, sum, cumulative sum of array 
29. Create a dictionary with at least five keys and each key represent value as a list where this 

list contains at least ten values and convert this dictionary as a pandas data frame and 
explore the data through the data frame as follows: 

a) Apply head () function to the pandas data frame 
b) Perform various data selection operations on Data Frame  

30. Select any two columns from the above data frame, and observe the change in one 
attribute with respect to other attribute with scatter and plot operations in matplotlib 

 
Reference Books: 

1. Gowri shankar S, Veena A., Introduction to Python Programming, CRC Press.  
2. Python Programming, S Sridhar, J Indumathi, V M Hariharan, 2nd Edition, Pearson, 

2024 
3. Introduction to Programming Using Python, Y. Daniel Liang, Pearson. 

 
Online Learning Resources/Virtual Labs: 

1. https://www.coursera.org/learn/python-for-applied-data-science-ai 
2. https://www.coursera.org/learn/python?specialization=python#syllabus 
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DESIGN THINKING & INNOVATION

Course Objectives:
The objective of this course  is to familiarize students with design  thinking process  as  a tool
for  breakthrough  innovation. It aims to equip students with design thinking  skills and  ignite
the minds to create innovative ideas, develop solutions for real-time problems.

Course Outcomes:
 Define the concepts related to design thinking.  (L1,  L2)
 Explain the fundamentals of Design Thinking and innovation (L1, L2)
 Apply the design thinking techniques for solving problems in various sectors.  (L3)
 Analyse to work in a multidisciplinary environment  (L4)
 Evaluate the value of creativity  (L5)
 Formulate specific problem statements of real time issues  (L3, L6)

UNIT I  Introduction to Design Thinking
Introduction to elements and principles of Design, basics of design-dot, line, shape,  form as
fundamental design components. Principles of  design. Introduction to design thinking, history
of Design Thinking, New materials in Industry.

UNIT II  Design Thinking Process
Design thinking process (empathize, analyze, idea & prototype), implementing the process in
driving  inventions,  design  thinking  in  social  innovations.  Tools  of  design  thinking  -  person,
costumer, journey map, brainstorming, product development

Activity:  Every student presents their idea in three minutes, Every student can present design
process  in  the  form  of  flow  diagram  or  flow  chart  etc.  Every  student  should  explain  about
product development.

UNIT III  Innovation
Art  of  innovation,  Difference  between  innovation  and  creativity,  role  of  creativity  and
innovation  in  organizations-  Creativity  to  Innovation-  Teams  for  innovation-  Measuring  the
impact and value of creativity.

Activity:  Debate  on  innovation  and  creativity,  Flow  and  planning  from  idea  to  innovation,
Debate on value-based innovation.

UNIT IV  Product Design
Problem formation, introduction to product design, Product  strategies, Product value, Product
planning, product specifications-  Innovation towards product design-  Case studies

Activity:  Importance  of  modelling,  how  to  set  specifications,  Explaining  their  own  product
design.

UNIT V  Design Thinking in Business Processes



 
           

 

Design Thinking applied in Business & Strategic Innovation, Design Thinking principles that 
redefine business – Business challenges: Growth, Predictability, Change, Maintaining 
Relevance, Extreme competition, Standardization. Design thinking to meet corporate needs- 
Design thinking for Startups- Defining and testing Business Models and Business Cases- 
Developing & testing prototypes. 
 
Activity: How to market our own product, About maintenance, Reliability and plan for 
startup.  
 
Textbooks:  

1. Tim Brown,Change by design,  Harper Bollins (2009)  
2. Idris Mootee, Design Thinking for Strategic Innovation, 2013, John Wiley & Sons. 

 
Reference Books:  

1. David Lee, Design Thinking in the Classroom, Ulysses press  
2. Shrutin N Shetty, Design the Future, Norton Press  
3. William Lidwell,Universal Principles of Design-  Kritinaholden, Jill Butter.  
4. Chesbrough.H, The Era of Open Innovation – 2013 

 
Online Learning Resources: 
https://nptel.ac.in/courses/110/106/110106124/ 
https://nptel.ac.in/courses/109/104/109104109/ 
https://swayam.gov.in/nd1_noc19_mg60/preview 
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COMMUNITY SERVICE PROJECT 
……Experiential learning through community engagement 

Introduction 
 Community Service Project is an experiential learning strategy that integrates 

meaningful community service with instruction, participation, learning and 
community development. 

 Community Service Project involves students in community development and service 
activities and applies the experience to personal and academic development. 

 Community Service Project is meant to link the community with the college for 
mutual benefit. The community will benefit with the focused contribution of the 
college students for the village/ local development. The college finds an opportunity 
to develop social sensibility and responsibility among students and emerge as a 
socially responsible institution. 

 
Objective 
Community Service Project should be an integral part of the curriculum, as an alternative to 
the 2 months of Summer Internships / Apprenticeships / On the Job Training, whenever there 
is an exigency when students cannot pursue their summer internships.  The specific 
objectives are; 

 To sensitize the students to the living conditions of the people who are around them, 
 To help students to realize the stark realities of society. 
 To bring about an attitudinal change in the students and help them to develop societal 

consciousness, sensibility, responsibility and accountability 
 To make students aware of their inner strength and help them to find new /out of box 

solutions to social problems. 
 To make students socially responsible citizens who are sensitive to the needs of the 

disadvantaged sections. 
 To help students to initiate developmental activities in the community in coordination 

with public and government authorities. 
 To develop a holistic life perspective among the students by making them study 

culture, traditions, habits, lifestyles, resource utilization, wastages and its 
management, social problems, public administration system and the roles and 
responsibilities of different persons across different social systems. 

 
   Implementation of Community Service Project 

 Every student should put in 6 weeks for the Community Service Project during the 
summer vacation. 

 Each class/section should be assigned with a mentor. 
 Specific Departments could concentrate on their major areas of concern.  For 

example, Dept. of Computer Science can take up activities related to Computer 
Literacy to different sections of people like - youth, women, housewives, etc 

 A logbook must be maintained by each of the students, where the activities 
undertaken/involved to be recorded. 

 The logbook has to be countersigned by the concerned mentor/faculty in charge. 
 An evaluation to be done based on the active participation of the student and grade 

could be awarded by the mentor/faculty member. 
 The final evaluation to be reflected in the grade memo of the student. 



 
           

 

 The Community Service Project should be different from the regular programs of 
NSS/NCC/Green Corps/Red Ribbon Club, etc. 

 Minor project reports should be submitted by each student. An internal Viva shall also 
be conducted by a committee constituted by the principal of the college.  

 Award of marks shall be made as per the guidelines of Internship/apprentice/ on the 
job training. 

 
Procedure 

 A group of students or even a single student could be assigned for a particular 
habitation or village or municipal ward, as far as possible, in the near vicinity of their 
place of stay, to enable them to commute from their residence and return back by 
evening or so.   

 The Community Service Project is a twofold one –  
o First, the student/s could conduct a survey of the habitation, if necessary, in 

terms of their own domain or subject area. Or it can even be a general survey, 
incorporating all the different areas.  A common survey format could be 
designed.  This should not be viewed as a duplication of work by the Village 
or Ward volunteers, rather, it could be another primary source of data. 

o Secondly, the student/s could take up a social activity, concerning their 
domain or subject area.  The different areas, could be like –  
 Agriculture  
 Health 
 Marketing and Cooperation  
 Animal Husbandry  
 Horticulture  
 Fisheries  
 Sericulture  
 Revenue and Survey  
 Natural Disaster Management  
 Irrigation  
 Law & Order  
 Excise and Prohibition  
 Mines and Geology  
 Energy 
 Internet 
 Free Electricity 
 Drinking Water 

 
EXPECTED OUTCOMES 

BENEFITS OF COMMUNITY SERVICE PROJECT TO STUDENTS 
Learning Outcomes 

 Positive impact on students’ academic learning 
 Improves students’ ability to apply what they have learned in “the real world” 
 Positive impact on academic outcomes such as demonstrated complexity of 

understanding, problem analysis, problem-solving, critical thinking, and cognitive 
development. 

 Improved ability to understand complexity and ambiguity 
 
Personal Outcomes 
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 Greater sense of personal efficacy, personal identity, spiritual growth, and moral 
development 

 Greater interpersonal development, particularly the ability to work well with others, 
and build leadership and communication skills. 

Social Outcomes 
 Reduced stereotypes and greater inter-cultural understanding 
 Improved social responsibility and citizenship skills 
 Greater involvement in community service after graduation 

Career Development 
 Connections with professionals and community members for learning and career 

opportunities 
 Greater academic learning, leadership skills, and personal efficacy can lead to greater 

opportunity. 
Relationship with the Institution 

 Stronger relationships with faculty 
 Greater satisfaction with college 
 Improved graduation rates 

 
BENEFITS OF COMMUNITY SERVICE PROJECT TO FACULTY MEMBERS 

 Satisfaction with the quality of student learning 
 New avenues for research and publication via new relationships between faculty and 

community 
 Providing networking opportunities with engaged faculty in other disciplines or 

institutions 
 A stronger commitment to one’s research. 

 
BENEFITS OF COMMUNITY SERVICE PROJECT TO COLLEGES AND 
UNIVERSITIES 

 Improved institutional commitment.  
 Improved student retention 
 Enhanced community relations 

 
BENEFITS OF COMMUNITY SERVICE PROJECT TO COMMUNITY 

 Satisfaction with student participation 
 Valuable human resources needed to achieve community goals. 
 New energy, enthusiasm and perspectives applied to community work. 
 Enhanced community-university relations. 

 
 

SUGGESTIVE LIST OF PROGRAMMES UNDER COMMUNITY SERVICE 
PROJECT 

The following the recommended list of projects for Engineering students. The lists are not 
exhaustive and open for additions, deletions, and modifications. Colleges are expected to 
focus on specific local issues for this kind of project. The students are expected to carry out 
these projects with involvement, commitment, responsibility, and accountability. The 
mentors of a group of students should take the responsibility of motivating, facilitating, and 
guiding the students. They have to interact with local leadership and people and appraise the 
objectives and benefits of this kind of project. The project reports shall be placed in the 
college website for reference. Systematic, Factual, methodical and honest reporting should be 
ensured. 
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For Engineering Students 
1. Water facilities and drinking water availability 
2. Health and hygiene 
3. Stress levels and coping mechanisms 
4. Health intervention programmes 
5. Horticulture 
6. Herbal plants 
7. Botanical survey 
8. Zoological survey 
9. Marine products 
10. Aqua culture 
11. Inland fisheries 
12. Animals and species 
13. Nutrition 
14. Traditional health care methods 
15. Food habits 
16. Air pollution 
17. Water pollution 
18. Plantation 
19. Soil protection 
20. Renewable energy 
21. Plant diseases  
22. Yoga awareness and practice 
23. Health care awareness programmes and their impact 
24. Use of chemicals on fruits and vegetables 
25. Organic farming 
26. Crop rotation 
27. Floury culture 
28. Access to safe drinking water 
29. Geographical survey 
30.  Geological survey 
31. Sericulture 
32. Study of species 
33. Food adulteration 
34. Incidence of Diabetes and other chronic diseases 
35. Human genetics 
36. Blood groups and blood levels 
37. Internet Usage in Villages 
38. Android Phone usage by different people 
39. Utilisation of free electricity to farmers and related issues 
40. Gender ration in schooling lvel- observation. 

 
Complimenting the community service project the students may be involved to take up 
some awareness campaigns on social issues/special groups. The suggested list of 
programs 
 
Programs for School Children 

1.  Reading Skill Program (Reading Competition)  
2. Preparation of Study Materials for the next class. 
3. Personality / Leadership Development 
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4. Career Guidance for X class students 
5. Screening Documentary and other educational films 
6. Awareness Program on Good Touch and Bad Touch (Sexual abuse) 
7. Awareness Program on Socially relevant themes. 

Programs for Women Empowerment 
1. Government Guidelines and Policy Guidelines 
2. Women’s Rights 
3. Domestic Violence 
4. Prevention and Control of Cancer 
5. Promotion of Social Entrepreneurship 

General Camps 
1. General Medical camps 
2. Eye Camps 
3. Dental Camps 
4. Importance of protected drinking water 
5. ODF awareness camp 
6. Swatch Bharath 
7. AIDS awareness camp 
8. Anti Plastic Awareness 
9. Programs on Environment 
10. Health and Hygiene 
11. Hand wash programmes 
12. Commemoration and Celebration of important days 

Programs for Youth Empowerment 
1. Leadership  
2. Anti-alcoholism and Drug addiction 
3. Anti-tobacco 
4. Awareness on Competitive Examinations 
5. Personality Development 

Common Programs 
1. Awareness on RTI 
2. Health intervention programmes 
3. Yoga 
4. Tree plantation 
5. Programs in consonance with the Govt. Departments like –  

i. Agriculture  
ii. Health 

iii. Marketing and Cooperation  
iv. Animal Husbandry  
v. Horticulture  

vi. Fisheries  
vii. Sericulture  

viii. Revenue and Survey  
ix. Natural Disaster Management  
x. Irrigation  

xi. Law & Order  
xii. Excise and Prohibition  

xiii. Mines and Geology  
xiv. Energy 
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Role of Students: 
 Students may not have the expertise to conduct all the programmes on their own.  The 

students then can play a facilitator role. 
 For conducting special camps like Health related, they will be coordinating with the 

Governmental agencies. 
 As and when required the College faculty themselves act as Resource Persons. 
 Students can work in close association with Non-Governmental Organizations like 

Lions Club, Rotary Club, etc or with any NGO actively working in that habitation.   
 And also, with the Governmental Departments.  If the program is rolled out, the 

District Administration could be roped in for the successful deployment of the 
program. 

 An in-house training and induction program could be arranged for the faculty and 
participating students, to expose them to the methodology of Service Learning. 

 
Timeline for the Community Service Project Activity 

Duration: 8 weeks 
1. Preliminary Survey (One Week) 

 A preliminary survey including the socio-economic conditions of the allotted 
habitation to be conducted.   

 A survey form based on the type of habitation to be prepared before visiting the 
habitation with the help of social sciences faculty.  (However, a template could be 
designed for different habitations, rural/urban. 

 The Governmental agencies, like revenue administration, corporation and municipal 
authorities and village secreteriats could be aligned for the survey.  
 

2.  Community Awareness Campaigns (One Week) 
 Based on the survey and the specific requirements of the habitation, different 

awareness campaigns and programmesto be conducted, spread over two weeks of 
time.  The list of activities suggested could be taken into consideration. 
 

3.  Community Immersion Programme (Three Weeks) 
Along with the Community Awareness Programmes, the student batch can also 
work with any one of the below-listed governmental agencies and work in tandem 
with them.  This community involvement programme will involve the students in 
exposing themselves to experiential learning about the community and its dynamics. 
Programs could be in consonance with the Govt. Departments. 
 

4.  Community Exit Report (One Week) 
 During the last week of the Community Service Project, a detailed report of the 

outcome of the 8 weeks’ works to be drafted and a copy shall be submitted to the 
local administration.  This report will be a basis for the next batch of students visiting 
that habitation.  The same report submitted to the teacher-mentor will be evaluated by 
the mentor and suitable marks are awarded for onward submission to the University. 
Throughout the Community Service Project, a daily logbook need to be maintained by 
the students batch, which should be countersigned by the governmental agency 
representative and the teacher-mentor, who is required to periodically visit the 
students and guide them. 
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III Year B.Tech. EEE – I Semester 

 

Subject Code POWER ELECTRONICS 

(Professional Core) 

L T P C 

 3 0 0 3 

 

 

Course Outcomes: 

CO1: Understand the I-V Characteristics and Gate Drive Requirements of Power Devices Including 

Diodes, Thyristors, MOSFETs, and IGBTs. -L2 

CO2: Design Single-Phase and Three-Phase Rectifiers with Different Load Conditions and Evaluate 

Power Factor and Source Inductance Effects. -L5 

CO3: Apply Duty Ratio Control and Analyze Steady-State Waveforms of Buck, Boost, and Buck-

Boost Converters. L3 

CO4: Analyze the Operation of Inverters, AC Voltage Controllers, and Cyclo Converters with Various 

Load Conditions and Commutation Techniques. L4 

CO5: Explore advanced power electronic devices like GaN and SiC, understanding their applications 

in modern power systems. L3 

 

UNIT I 

Power Switching Devices:  

Diode, Thyristor, MOSFET, IGBT: I-V Characteristics; Firing circuit for thyristor; Voltage and current 

commutation of a thyristor; Gate drive circuits for MOSFET, IGBT and GTO. Introduction to Galium Nitride 

and Silicon Carbide Devices. 

 

UNIT II 

Rectifiers: 

Single-phase half-wave and full-wave rectifiers, Single-phase full-bridge thyristor rectifier with R-load and 

highly inductive load; Three-phase full-bridge thyristor rectifier with R-load and highly inductive load; Input 

current wave shape, power factor and effect of source inductance; Analysis of rectifiers with filter capacitance, 

Dual Converter -Numerical problems.  

 

UNIT III  

DC-DC Converters: 
Elementary chopper with an active switch and diode, concepts of duty ratio, control strategies and average 

output voltage: Power circuit, analysis and waveforms at steady state, duty ratio control and average output 

voltage of Buck, Boost and Buck- Boost Converters.  

 

UNIT IV  

Inverters: 

Single phase Voltage Source inverters – operating principle - steady state analysis, Simple forced 

commutation circuits for bridge inverters – Voltage control techniques for inverters and Pulse width 

modulation techniques, single phase current source inverter with ideal switches, basic series inverter, single 

phase parallel inverter – basic principle of operation only, Three phase bridge inverters (VSI) – 180 degree 

mode – 120 degree mode of operation - Numerical problems.  

UNIT V 
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AC Voltage Controllers & Cyclo Converters: 

AC voltage controllers – Principle of phase control – Principle of integral cycle control - Single phase two 

SCRs in anti-parallel – With R and RL loads – modes of operation of Triac – Triac with R and RL loads – 

RMS load voltage, current and power factor - wave forms – Numerical problems. Cyclo converters - Midpoint 

and Bridge connections - Single phase to single phase step-up and step-down cyclo converters with Resistive 

and inductive load, Principle of operation, Waveforms, output voltage equation.  

 

Text Books: 

1. M. H. Rashid, ―Power Electronics: Circuits, Devices and Applications‖, 2nd edition, Prentice Hall of 

India, 1998. 

2. P.S. Bimbhra, ―Power Electronics‖, 4th Edition, Khanna Publishers, 2010. 

3. M. D. Singh & K. B. Kanchandhani, ―Power Electronics‖, Tata Mc Graw Hill Publishing Company, 

1998. 

Reference Books: 

1. Ned Mohan, ―Power Electronics‖, Wiley, 2011.  

2. Robert W. Erickson and Dragan Maksimovic, ―Fundamentals of Power Electronics‖ 2nd Edition, 

Kluwer Academic Publishers, 2004.  

3. Vedam Subramanyam, ―Power Electronics‖, New Age International (P) Limited, 1996.  

4. V. R. Murthy, ―Power Electronics‖, 1st Edition, Oxford University Press, 2005. 

5. P. C. Sen, ―Power Electronics‖, Tata Mc Graw-Hill Education, 1987. 

6. J. M. D. Murphy ―Power Electronic Control of Alternating Current Motors‖. 
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III Year B.Tech. EEE – I Semester 

 

Subject Code DIGITAL CIRCUITS 

 (Professional Core) 

L T P C 

 3 0 0 3 

 

Course Objectives: 

1. To Learn Boolean algebra, logic simplification techniques, and combinational circuit design. 

2. To analyze combinational circuits like adders, subtractors, and code converters. 

3. To explore combinational logic circuits and their applications in digital design. 

4. To understand sequential logic circuits, including latches, flip-flops, counters, and shift registers. 

5. To gain knowledge about programmable logic devices and digital IC‘s. 

Course Outcomes: 

At the end of this course, the students will be able to 

1. Learn Boolean algebra, logic simplification techniques, and combinational circuit design. L1 

2. Analyze combinational circuits like adders, subtractors, and code converters. L2 

3. Explore combinational logic circuits and their applications in digital design. L3 

4. Understand sequential logic circuits, including latches, flip-flops, counters, and shift registers.L1 

5. Gain knowledge about programmable logic devices and digital IC‘s. L3 

UNIT-I 

Logic Simplification and Combinational Logic Design: Review of Boolean Algebra and De Morgan‘s 

Theorem, SOP & POS forms, Canonical forms, Introduction to Logic Gates, Ex-OR, Ex-NOR operations, 

Minimization of Switching Functions: Karnaugh map method, Logic function realization: AND-OR, OR-

AND and NAND/NOR realizations. 

UNIT-II 

Introduction to Combinational Design 1: Binary Adders, Subtractors and BCD adder, Code converters - 

Binary to Gray, Gray to Binary, BCD to excess3, BCD to Seven Segment display. 

UNIT-III 

Combinational Logic Design 2: Decoders, Encoders, Priority Encoder, Multiplexers, Demultiplexers, 

Comparators, Implementations of Logic Functions using Decoders and Multiplexers. 

UNIT-IV 

Sequential Logic Design: Latches, Flip-flops, S-R, D, T, JK and Master-Slave JK FF, Edge triggered FF, set 

up and hold times, Ripple counters, Shift registers. 

UNIT-V 

Programmable Logic Devices: ROM, Programmable Logic Devices (PLA and PAL). 

Digital IC’s: Decoder (74x138), Priority Encoder (74x148), multiplexer (74x151) and de-multiplexer 

(74x155), comparator (74x85). 

TEXT BOOKS: 

1. Digital Design, M.Morris Mano & Michel D. Ciletti, 5th Edition, Pearson Education, 1999.  

2. Switching theory and Finite Automata Theory, Zvi Kohavi and Nirah K.Jha, 2nd Edition, Tata 

McGraw Hill, 2005. 
 

REFERENCE BOOKS: 

1. Fundamentals of Logic Design, Charles H Roth,Jr., 5th Edition, Brooks/cole Cengage Learning, 2004. 

III Year B.Tech. EEE – I Semester 
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Subject Code POWER SYSTEMS-II 

 (Professional Core) 

L T P C 

 3 0 0 3 

 

Course Objectives: 

To study about line parameters and constants 

To study the performance of transmission lines 

To know about overhead line insulators, corona, sag and tension in transmission lines 

To study about symmetrical components and different types of faults in power system. 

To understand the concept of voltage control, compensation methods 

 

Course Outcomes: 
 

CO Statements Blooms 

Level 

CO1 Analyse the transmission lines and obtain the transmission line 

parameters and constants. 

L4 

CO2 Analyse transmission line performance L4 

CO3 Design transmission lines to meet the day to day power requirements. L5 

CO4 Understand and apply Per Unit System for Fault Calculations L2 

CO5 Apply load compensation techniques to control reactive power. L3 

 

UNIT I 

Transmission Line Parameters: 

Types of Conductors - Calculation of Resistance for Solid Conductors, Bundle Conductors, Skin 

effect, Proximity effect, Concept of GMR & GMD- Transposition of Power lines- Calculation of 

inductance for single phase and three phase, Single and Double circuit lines, Symmetrical and 

asymmetrical conductor configurations with and without transposition. Calculation of Capacitance 

for 2 wire and 3 wire systems, effect of ground on Capacitance, Capacitance calculations for 

symmetrical and asymmetrical single and three phase, single and double circuit lines, Numerical 

Problems 

 

UNIT II 

Performance Of Transmission Lines:  

Classification of Transmission Lines-Short, medium and long line and their models representation - 

Nominal-T, Nominal-π and A, B, C, D Constants for symmetrical networks, Numerical Problems 

and solutions for estimating regulation and efficiency of all types of lines. Ferranti effect and 

Charging Current 

 

UNIT III 

Overhead Line Insulators:  
Types of Insulators, String efficiency and Methods for improvement, – Voltage Distribution, 

Calculation of String efficiency, Capacitance Grading and Static Shielding., Numerical Problems. 

 

Sag and Tension: Sag and Tension Calculations with equal and unequal heights of towers, Effect of 
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wind and ice on weight of conductor, Stringing chart, Sag template and its applications Numerical 

Problems. 

Corona: Corona- factors affecting corona, critical voltages and Power loss due to Corona. Radio 

Interference 

 

UNIT IV 

Short Circuit Analysis: 

Per-Unit System, Per-Unit equivalent reactance network of a three phase power system. Short circuit 

current and MVA calculations, fault levels, application of Series Reactors. Numerical problems 

Symmetrical Components and Fault Analysis: Symmetrical component theory, symmetrical 

component transformation.  Positive, negative and zero sequence components of voltages, currents 

and impedances 

Positive, negative and zero sequence networks LG, LL, LLG faults with and without fault impedance 

and LLL fault. Numerical Problems 

 

UNIT V 

Voltage Control and Power Factor Improvement: 

 Methods of voltage control, shunt and series capacitors / Inductors, tap changing transformers, 

synchronous phase modifiers, power factor improvement methods. 

Compensation in Power Systems: Concepts of Load compensation Load ability characteristics of 

overhead lines – Uncompensated transmission line – Symmetrical line – Radial line with 

asynchronous load – Compensation of lines. 

 

Text Books: 

1. C.L. Wadhwa, ―Electrical Power Systems‖, New Age International Pub. Co, Third Edition, 

     2001. 

2. D.P. Kothari and I.J. Nagrath, ―Modern Power System Analysis‖, Tata Mc Graw Hill Pub.     

   Co.,New Delhi, Fourth edition, 2011. 

3. B.R.Gupta,―Power System Analysis and Design‖, S.ChandPublishing.1998. 

 

Reference Books: 

1.  A. Chakrabarti, M.L. Soni, P.V. Gupta, U.S. Bhatnagar, ―A Text book on Power System 

    Engineering‖, Dhanpat Rai Publishing Company (P) Ltd, 2008. 

2. John J. Grainger & W.D. Stevenson, ―Power System Analysis‖, Mc Graw Hill          

 International,1994. 

3.  Hadi Sadat, ―Power System Analysis‖, Tata Mc Graw Hill Pub. Co. 2002. 

4.  W.D. Stevenson, ―Elements of Power system Analysis‖, McGraw Hill International Student 

Edition. 

 

  Online Learning Resource: 

  1.  https://onlinecourses.nptel.ac.in/noc22_ee17/preview 
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III Year B.Tech. EEE – I Semester 

 

Subject Code SIGNALS AND SYSTEMS 

(Professional Elective -I) 

L T P C 

 3 0 0 3 

 

Course Objectives: 

1. To understand the basic properties of signal & systems and LTI systems.   

2. To learn Fourier series representation of periodic signals.  

3. To study  representation of  signals in continuous and discrete time  Fourier transform  

4. To analyze the sampling theorem and characterize signals & systems in time & frequency 

domain.  

5. To apply Laplace transform and Z transform to study about the stability of systems. 

Course Outcomes: 

At the end of this course, the students will be able to 

1. Explain the basic properties of signal & systems and LTI systems.  L2 

2. Apply Fourier series to represent periodic signals.  L3 

3. Represent signals in continuous and discrete time Fourier transform. L2 

4. Analyze the sampling theorem and characterize signals & systems in time & frequency 

domain.  L3 

5. Analyse the stability of systems by applying Laplace transform and Z transform . L3 

 

UNIT I 

Signals and Systems : Continuous and Discrete Time Signals, Transformations of the Independent 

Variable, Elementary Signals-Unit Impulse, Unit Step Functions, Ramp Signal, Rectangular 

function,  Signum Function, Sinc & Sa Function, Exponential and Sinusoidal Signals, Classification 

of Signals & Systems, Continuous and Discrete Time Systems, Basic System Properties, Linear Time 

Invariant (LTI) Systems, Discrete-Time LTI Systems, Convolution Sum, Continuous Time LTI 

Systems, Convolution Integral, Properties of LTI Systems, Causal LTI Systems described by 

Differential and Difference Equations, Singularity Functions. 

 

UNIT II 

Fourier series representation of periodic signals: Response of LTI Systems to Complex 

Exponentials. Fourier Series Representation of Continuous Time Periodic Signals, Trigonometric, 

Polar, Exponential fourier Series & related problems, Convergence of the Fourier Series, Properties 

of Continuous Time Fourier Series, Fourier Series Representation of Discrete Time Periodic Signals, 

Properties of Discrete Time Fourier Series, Fourier Series and LTI Systems,  
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UNIT III 

The Continuous-Time Fourier Transform: Representation of aperiodic Signals, Continuous Time 

Fourier Transform, Fourier Transform for Periodic Signals, Properties of the Continuous Time 

Fourier Transform, Systems characterized by Linear constant coefficient differential equations, 

Discrete Time Fourier Transform - Representation of Aperiodic Signals, Discrete Time Fourier 

Transform, Frequency Response, Systems Characterized by Linear Constant-Coefficient Difference 

Equations. 

   

UNIT IV 

Time & Frequency Characterization of Signals and Systems : The Magnitude Phase 

Representation of the Fourier Transform, Magnitude Phase Representation of the Frequency 

Response of LTI Systems, Time-Domain Properties of Ideal Frequency Selective Filters, Time  

Domain and Frequency Domain Aspects of Non-ideal Filters, Examples of Continuous time filters 

and Discrete time filters described by differential equations,  First-Order and Second-Order 

Continuous and Discrete-Time Systems, Examples of Time and Frequency Domain Analysis of 

Systems, 

Sampling: Representation of a Continuous Time Signal by Its Samples, Sampling Theorem, 

Reconstruction of a Signal from Its Samples Using Interpolation, Effect of under sampling: Aliasing, 

Discrete Time Processing of Continuous-Time Signals.  

 

UNIT V 

Laplace and z-Transforms : The Laplace Transform, Region of Convergence for Laplace 

Transforms, Inverse Laplace Transform, Geometric Evaluation of the Fourier Transform from the 

Pole-Zero Plot, Properties of the Laplace Transform, Some Laplace Transform Pairs, Analysis and 

Characterization of LTI Systems Using the Laplace Transform, System Function Algebra and Block 

Diagram Representations, Unilateral Laplace Transform, Z-Transform - Region of Convergence for 

the z-Transform, Inverse z-Transform, Geometric Evaluation of the Fourier Transform from the 

Pole-Zero Plot, Properties of the z-Transform, Some Common z-Transform Pairs, Analysis and 

Characterization of LTI Systems Using z-Transforms, System Function Algebra and Block Diagram 

Representations, Unilateral z-Transforms. 

TEXT BOOKS: 

1. Signals and Systems, Alan V. Oppenheim, Alan S. Willsky, & S. Hamid, 2
nd

 Edition, Pearson 

Higher Education, 1997. 

2. Principles of Linear Systems and Signals, B.P. Lathi, 2
nd

 Edition, Oxford University Press, 

2011. 

REFERENCE BOOKS: 

1. Signals & Systems, Simon Haykin and B. Van Veen, 2
nd

 Edition, John Wiley, 2003. 

2. Signals and systems, Narayana Iyer and K Satya Prasad, 1
st
 Edition, CENGAGE Learning, 

2011. 
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3. Signals, Systems and Transforms, C. L. Philips, J. M. Parr and Eve A. Riskin, 4
th

 Edition, 

Pearson education, 2008. 
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III Year B.Tech. EEE – I Semester 

 

Subject Code 
ELECTRICAL SAFETY and RISK  MANAGEMENT 

(Professional Elective-I) 

L T P C 

 3 0 0 3 

COURSE OUTCOMES: 

At the end of the course the student shall be able to 
 

CO1: Explain the objectives and precautions of Electrical Safety, effects of Shocks and their 

Prevention. L2 

CO2: Summarize the Safety aspects during Installation of Plant and Equipment. L3 

CO3: Describe the electrical safety in residential, commercial and agricultural installations. L3 

CO4: Describe the various Electrical Safety in Hazardous Areas, Equipment Earthing and 

System Neutral Earthing. L3 

CO5: State the electrical systems safety management and IE rules. 

 

UNIT-I 

Introduction to Electrical Safety, Shocks and Their Prevention: 

Terms and definitions, objectives of safety and security measures, Hazards associated with electric 

current and voltage, who is exposed, principles of electrical safety, Approaches to prevent 

Accidents, scope of subject electrical safety. Primary and secondary electrical shocks, possibilities 

of getting electrical shock and its severity, medical analysis of electric shocks and its effects, shocks 

due to flash/ Spark over‘s, prevention of shocks, safety precautions against contact shocks, flash 

shocks, burns, residential buildings and shops. 

UNIT-II 

Safety During Installation of Plant and Equipment:  
Introduction, preliminary preparations, preconditions for start of installation work, during, risks 

during installation of electrical plant and equipment, safety aspects during installation, field quality 

and safety during erection, personal protective equipment for erection personnel, installation of a 

large oil immersed power transformer, installation of outdoor switchyard equipment, safety during 

installation of electrical rotating machines, drying out and insulation resistance measurement of 

rotating machines. 
  

UNIT-III 

Electrical Saf e ty  In  Res ident ia l , Co mm erc ia l  and  Agricultural Installations:  

Wiring and fitting – Domestic appliances – water tap giving shock – shock from wet wall – fan 

firing shock – multi-storied building – Temporary installations – Agricultural pump installation – 

Do‘s and Don‘ts for safety in the use of domestic electrical appliances. 

UNIT-IV 

Electrical Safety in Hazardous Areas: Hazardous zones – class 0,1 and 2 – spark, flashovers and 

corona discharge and functional requirements – Specifications of electrical plants, equipments for 

hazardous locations – Classification of equipment enclosure for various hazardous gases and 

vapours – classification of equipment/enclosure for hazardous locations. 
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Equipment Earthing and System Neutral Earthing: Introduction, Distinction between system 

grounding and Equipment Grounding, Equipment Earthing, Functional Requirement of earthing 

system, description of a earthing system, , neutral grounding( System Grounding), Types of 

Grounding, Methods of Earthing Generators Neutrals. 

 

UNIT-V 

Safety Management of Electrical Systems: 

 Principles of Safety Management, Management Safety Policy, Safety organization, safety auditing, 

Motivation to managers, supervisors, employees. 

Review of IE Rules and Acts and Their Significance: Objective and scope – ground clearances 

and section clearances – standards on electrical safety - safe limits of current, voltage –Rules 

regarding first aid and fire fighting facility. 

The Electricity Act, 2003, (Part1, 2, 3,4 & 5) 

 

TEXT BOOKS: 

1. S. Rao, Prof. H.L. Saluja, ―Electrical safety, fire safety Engineering and safety management‖, 

Khanna Publishers. New Delhi, 1988.(units-I to V) 

2. www.apeasternpower.com/downloads/elecact2003.pdf (Part of unit-V) 

 

REFERENCE: 

1. Pradeep Chaturvedi, “Energy management policy, planning and utilization”, Concept 

Publishing company, New Delhi, 1997. 

http://www.apeasternpower.com/downloads/elecact2003.pdf
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III Year B.Tech. EEE – I Semester 

 

Subject Code 
UTILIZATION OF ELECTRICAL ENERGY 

(Professional Elective-I) 

L T P C 

 3 0 0 3 

 

COURSE DESCRIPTION: The course deals with different types and characteristics of electric 

drives; types of electric heating and welding; Fundamentals   and various   methods of 

Illumination; electric traction; electrolysis, Extraction, and refining of metals. 

COURSE OUTCOMES:  After successful completion of the course, students will be able to: 

CO1.     Apply the appropriate electric drives for various industrial applications. -L4 

CO2.     Understand the different types of heating and welding techniques. -L2 

CO3.     Design an illumination system for the proper lighting system. -L5 

CO4.     Understand the basic principle and different braking techniques of electric traction. -L2 

CO5.     Understand the basic principle and applications of the electrolytic process.-L1 

 

UNIT I  

Electric Drives: 

Type of electric drives – rating and choice of motor - starting and running characteristics – 

particular applications of electric drives - types of industrial loads - Continuous - intermittent and 

variable loads. 

  

UNIT II 

Electric Heating & Welding:  

Introduction: Advantages and methods of electric heating - resistance heating - induction heating 

and dielectric heating. 

Electric welding: Classification- resistance and arc welding - electric welding equipment - 

comparison between AC and DC Welding. 

 

UNIT III 

Illumination:  

Introduction - terms used in illumination - laws of illumination - sources of light. Discharge  lamps 

– mercury vapor and sodium vapor lamps–comparison between tungsten filament lamps and 

fluorescent tubes–compact fluorescent lamp–LED-Basic principles of light control-Types  and 

design of good lighting system and practice - flood lighting. 

 

 

 

 

http://www.indiastudychannel.com/resources/31730-Syllabus-JNTU-IV-Year-B-Tech-EEE-II-Semester-for-UTILIZATION-OF-ELECTRICAL-ENERGY.aspx#%23
http://www.indiastudychannel.com/resources/31730-Syllabus-JNTU-IV-Year-B-Tech-EEE-II-Semester-for-UTILIZATION-OF-ELECTRICAL-ENERGY.aspx#%23
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UNIT IV 

Electric Traction:  

Traction systems: System of electric traction and track electrification - Review of existing electric 

traction systems in India - Special features of traction motor - Speed-time curves for different 

services - methods of electric braking - plugging - rheostatic braking - regenerative braking. 

Introduction to  Magnetic Levitation vehicles. 

 

UNIT V 

Electrolytic Process:  

Introduction - Basic principles - Faradays laws of electrolysis - Energy efficiency – 

Electrodeposition  -Factors governing deposition Processes - Deposition of Alloys – Extraction 

and refining of metals. Fuel Cells. 

 

Text Books: 

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

International Publishers, 

2. J. B. Gupta, Utilization of Electrical Power and Electric Traction, S. K. Kataria and sons, 

2002 

3. G. C. Garg (2005), Utilization of Electrical Power & Electric traction, 8th edition, Khanna 

publishers, New Delhi. 

4. N. V. Suryanarayana, Utilization of Electrical Power including Electric drives and Electric 

traction, New Age International (P) Limited, Publishers, 1996. 

 

REFERENCE BOOKS: 

1. Partab (2007), Art & Science of Utilization of electrical Energy, 2nd edition, Dhanpat Rai 

& Sons, New Delhi. 

2. Alan. V. Oppenheim, Ronald. W. Schafer, John R Buck, Discrete Time Signal Processing, 

PrenticeHall,2ndedition,2006.E.OpenshawTaylor,UtilizationofElectricEnergy,Orient 

Longman,1971. 

 

Online Learning Resources: 

1. https://nptel.ac.in/courses/108105060 

2. https://nptel.ac.in/courses/112105221 

3. https://vssut.ac.in/lecture_notes/lecture1426861925.pdf 

4. https://vpmpee.wordpress.com/uee-3340903/ 

 

 

 

https://nptel.ac.in/courses/108105060
https://nptel.ac.in/courses/112105221
https://vssut.ac.in/lecture_notes/lecture1426861925.pdf
https://vpmpee.wordpress.com/uee-3340903/
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III Year B.Tech. EEE – I Semester 

 

Subject Code 
ELECTRICAL SAFETY PRACTICES AND STANDARDS 

(Open Elective-I) 

L T P C 

 3 0 0 3 

 

Course Outcomes: 

CO1: Understanding the Fundamentals of Electrical Safety -L2 

CO2: Identifying and Applying Safety Components -L3 

CO3: Analyzing Grounding Practices and Electrical Bonding 

CO4: Applying Safety Practices in Electrical Installations and Environments- L4 

CO5: Evaluating Electrical Safety Standards and Regulatory Compliance -L5 

 

UNIT I   

Introduction To Electrical Safety:  

Fundamentals of Electrical safety-Electric Shock- physiological effects of electric current - 

Safety requirements –Hazards of electricity- Arc - Blast- Causes for electrical failure.  

 

UNIT II   

Safety Components:  

Introduction to conductors and insulators- voltage classification -safety against over voltages- 

safety against static electricity-Electrical safety equipment‘s - Fire extinguishers for electrical 

safety.  

 

UNIT III  

Grounding:  

General requirements for grounding and bonding- Definitions- System grounding-Equipment 

grounding - The Earth - Earthing practices- Determining safe approach distance-Determining 

arc hazard category.  

 

UNIT IV 

Safety Practices:  

General first aid- Safety in handling hand held electrical appliances tools- Electrical safety 

in train stations-swimming pools, external lighting installations, medical locations-Case 

studies.  
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UNIT V  

Standards For Electrical Safety:  

Electricity Acts- Rules & regulations- Electrical standards-NFPA 70 E-OSHA standards-IEEE 

standards-National Electrical Code 2005 – National Electric Safety code NESC-Statutory 

requirements from electrical inspectorate  

 

TEXT BOOKS: 

1. Massimo A.G.Mitolo, ―Electrical Safety of Low-Voltage Systems‖, McGraw Hill, USA, 2009. 

2. Mohamed El-Sharkawi, ―Electric Safety - Practice and Standards‖, CRC Press, USA, 2014 

 

REFERENCES: 

1. Kenneth G.Mastrullo, Ray A. Jones, ―The Electrical Safety Program Book‖, Jones and 

Bartlett Publishers, London, 2
nd

 Edition, 2011. 

2. Palmer Hickman, ―Electrical Safety-Related Work Practices‖, Jones & Bartlett Publishers, 

London, 2009. 

3. Fordham Cooper, W., ―Electrical Safety Engineering‖, Butterworth and Company, London, 

1986. 

4. John Cadick, Mary Capelli-Schellpfeffer, Dennis K. Neitzel, ―Electrical Safety Hand 

book, McGraw-Hill, New York, USA, 4
th

 edition, 2012. 
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III Year B.Tech. EEE – I Semester 

 

Subject Code 
POWER ELECTRONICS LAB 

(Professional Core) 

L T P C 

 0 0 3 1.5 

 

COURSE OBJECTIVES: 

1. This course is intended to acquire practical knowledge about the operation of various 

power converters. 

2. To understand the basics of triggering circuits required for various power 

converters. 
 

 

COURSE OUTCOMES: 

CO1: Analyze the Characteristics of Power Semiconductor Devices (SCR, MOSFET, IGBT) 

and their Role in Power Converters. L4 

CO2: Design and Implement Gate Firing Circuits for SCR-based Power Converters. L4 

CO3: Evaluate the Performance of Single-phase and Three-phase Power Converters with R 

and RL Loads. L5 

CO4: Apply Different Commutation Techniques to Analyze Inverter for Efficient Power 

Control. L3 

CO5: Apply Different Commutation Techniques to Analyze  Chopper Circuits for Efficient 

Power Control. L3 

 

CHOOSE ANY TEN FROM THE FOLLOWING LIST: 

1. Study of Characteristics of SCR, MOSFET & IGBT.  

2. Gate firing circuits for SCR‘s: (a) R triggering (b) R-C triggering. 

3. Single Phase AC Voltage Controller with R and RL Loads.  

4. Single Phase fully controlled bridge converter with R and RL loads  

Forced Commutation circuits (Class A, Class B, Class C, Class D & Class E). 

5. DC Jones chopper with R and RL Loads.  

6. Single Phase Parallel inverter with R and RL loads.  

7. Single Phase Cycloconverter with R and RL loads.  

8. Single Phase Half controlled converter with R and RL load.  

9. Single Phase Fully controlled converter with R and RL load. 

10. Three Phase half-controlled bridge converter with R, RL-load. 

11. Three Phase fully controlled bridge converter with R, RL-load. 

12. Single Phase series inverter with R and RL loads.  
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13. Single Phase Bridge converter with R and RL loads.  

14. Single Phase dual converter with RL loads. 

15.  

References: 

1. O.P. Arora, ―Power Electronics Laboratory: Theory, Practice and Organization (Narosa series 

in Power and Energy Systems)‖, Alpha Science International Ltd., 2007.  

2. M. H. Rashid, ―Simulation of Electric and Electronic circuits using PSPICE‖, M/s PHI 

Publications.  

3. PSPICE A/D user‘s manual – Microsim, USA.  

4. PSPICE reference guide – Microsim, USA. 5. MATLAB and its Tool Books user‘s manual 

and – Math works, USA. 

 

Online Learning Resources/Virtual Labs: 

http://vlabs.iitb.ac.in/vlabs-ev/labs/mit_bootcamp/power_electronics/labs/index.php

http://vlabs.iitb.ac.in/vlabs-ev/labs/mit_bootcamp/power_electronics/labs/index.php
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III Year B.Tech. EEE – I Semester 

 

Subject Code 

ANALOG AND DIGITAL CIRCUITS  
L T P C 

 0 0 3 1.5 

 

Course Objectives: 

1. To study the characteristics and applications of semiconductor diodes and transistors. 

2. To design and analyze rectifiers, amplifiers, and oscillator circuits. 

3. To implement basic Op-Amp applications. and implement combinational and sequential logic 

circuits. 

4. To utilize universal gates for logic circuit realization and clock generation. 

5. To design and implement essential digital components like adders, multiplexers, flip-flops, encoders, 

and decoders. 

 

Course Outcomes: 

At the end of this course, the students will be able to 

1. Interpret the characteristics of diodes and transistors for circuit design. L3 

2. Construct and evaluate rectifiers, amplifiers, and oscillator circuits. L3 

3. Implement basic Op-Amp applications, combinational and sequential circuits using logic gates. L4 

4. Design digital systems using universal gates, multiplexers, and comparators. L4 

5. Develop and realize fundamental digital components such as adders, converters, flip-flops, encoders, 

and decoders. L4 

 

ANALOG CIRCUITS  

List of Experiments: (Any 06 Experiments are to be conducted) 

1. CB Characteristics 

2. CE Characteristics 

3. CE Amplifier 

4. CC Amplifier 

5. Clippers 

6. Clampers 

7. Hartley & Colpitt‘s Oscillators. 

8. RC Phase shift oscillator 

9. Astable multivibrator 

10. Monostable multivibrator 

11. A to D Convertor 

12. D to A Convertor 

13. Op-Amp Applications-Adder, subtractor, comparator 
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DIGITAL CIRCUITS  

List of Experiments: (Any 6 Experiments are to be conducted) 

1. Realization of Boolean Expressions using Gates 

2. Design and realization of logic gates using universal gates 

3. Generation of clock using NAND / NOR gates 

4. Design a 4 – bit Adder / Subtractor 

5. Design and realization of a 4 – bit Gray to Binary and Binary to Gray Converter 

6. Design and realization of 8x1 MUX using 2x1 MUX 

7. Design and realization of 4 bit comparator 

8. Design and realization of Flip-Flops. 

9. Design and realization of Encoders 

10. Design and realization of Decoders 

11. Design and realization of Comparator. 
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Course Code  

SOFT SKILLS 
L T P C 

 0 1 2 2 

 

Pre-requisite  

  

SemesterIV/V 

 

Course Objectives: 
➢ To encourage all round development of the students by focusing on soft skills 
➢ To make the students aware of critical thinking and problem-solving skills 
➢ To enhance healthy relationship and understanding within and outside an organization    
➢ To function effectively with heterogeneous teams  

 

Course Outcomes (CO): 
COs Statements Blooms level 

CO1 List out various elements of soft skills L1, L2,  

CO2 Describe methods for building professional image L1, L2 

CO3 Apply critical thinking skills in problem solving L3 
CO4 Analyse the needs of an individual and team for well-being L4 

CO5 Assess the situation and take necessary decisions  L5 

CO6 Create a productive work place atmosphere using social and work-life skills 

ensuring personal and emotional well-being 

L6 

 

SYLLABUS 

 UNIT – I Soft Skills & Communication Skills Lecture Hrs 

Soft Skills - Introduction, Need - Mastering Techniques  of Soft Skills – Communication Skills -

Significance, process, types  -  Barriers of communication - Improving techniques 

 

Activities:  

Intrapersonal Skills- Narration about self- strengths and weaknesses- clarity of thought – self- 

expression – articulating with felicity  

(The facilitator can guide the participants before the activity citing examples from the lives of the 

great, anecdotes and literary sources)   

 

Interpersonal Skills- Group Discussion – Debate – Team Tasks - Book and film Reviews by 

groups - Group leader presenting views (non- controversial and secular) on contemporary issues or 

on a given topic. 

 

Verbal Communication- Oral Presentations- Extempore- brief addresses and speeches- 

convincing- negotiating- agreeing and disagreeing with professional grace. 

 

Non-verbal communication – Public speaking – Mock interviews – presentations with an objective 

to identify non- verbal clues and remedy the lapses on observation  

 

UNIT – II Critical Thinking Lecture Hrs 

Active Listening – Observation – Curiosity – Introspection – Analytical Thinking – Open-

mindedness – Creative Thinking  - Positive thinking – Reflection 

 

Activities: 

Gathering information and statistics on a topic - sequencing – assorting – reasoning – critiquing 

issues –placing the problem – finding the root cause - seeking viable solution – judging with 

rationale – evaluating the views of others - Case Study, Story Analysis  
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UNIT – III Problem Solving & Decision Making Lecture Hrs 

Meaning & features of Problem Solving – Managing Conflict – Conflict resolution –  

Team building - Effective decision making in teams – Methods & Styles 

Activities: 

Placing a problem which involves conflict of interests, choice and views – formulating the problem 

– exploring solutions by proper reasoning – Discussion on important professional, career and 

organizational decisions and initiate debate on the appropriateness of the decision.  

 

Case Study & Group Discussion 

 

UNIT – IV Emotional Intelligence & Stress Management Lecture Hrs 

Managing Emotions – Thinking before Reacting – Empathy for Others – Self-awareness – Self-

Regulation – Stress factors – Controlling Stress – Tips 

Activities: 

Providing situations for the participants to express emotions such as happiness, enthusiasm, 

gratitude, sympathy, and confidence, compassion in the form of written or oral presentations.  

Providing opportunities for the participants to narrate certain crisis and stress –ridden situations 

caused by failure, anger, jealousy, resentment and frustration in the form of written and oral 

presentation, Organizing Debates 

 

UNIT – V  

Corporate Etiquette 

Lecture Hrs 

Etiquette- Introduction, concept, significance - Corporate etiquette - meaning, modern etiquette, 

benefits - Global and local culture sensitivity - Gender Sensitivity - Etiquette in interaction- Cell 

phone etiquette - Dining etiquette -  Netiquette - Job interview etiquette  -Corporate grooming tips -

Overcoming challenges  

 

Activities 

Providing situations to take part in the Role Plays where the students will learn about bad and good 

manners and etiquette - Group Activities to showcase gender sensitivity, dining etiquette etc. - 

Conducting mock job interviews - Case Study - Business Etiquette Games   

 

NOTE-: 

1. The facilitator can guide the participants before the activity citing examples from the lives of 

the great, anecdotes, epics, scriptures, autobiographies and literary sources which bear true 

relevance to the prescribed skill.   

2. Case studies may be given wherever feasible for example for Decision Making- The decision 

of King Lear. 

 

 

Prescribed Books: 

1. Mitra Barun K, Personality Development and Soft Skills, Oxford University Press, Pap/Cdr 

edition 2012 

2. Dr Shikha Kapoor, Personality Development and Soft Skills: Preparing for Tomorrow,    I K 

International Publishing House, 2018 

Reference Books   
 

1. Sharma,  Prashant, Soft Skills: Personality Development for Life Success, BPB 

Publications 2018. 

2. Alex K,Soft SkillsS.Chand& Co, 2012 (Revised edition) 

3. Gajendra Singh Chauhan& Sangeetha Sharma,Soft Skills: An Integrated Approach to 

Maximise PersonalityPublished by Wiley, 2013 

https://www.ikbooks.com/author-details/dr-shikhakapoor/1099
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4. Pillai, Sabina & Fernandez Agna, Soft Skills and Employability Skills, Cambridge 

University Press, 2018 

5. Dr. Rajiv Kumar Jain, Dr. Usha Jain,Life Skills(Paperback English)Publisher : Vayu 

Education of India, 2014 

 

Online Learning Resources: 

1. https://youtu.be/DUlsNJtg2L8?list=PLLy_2iUCG87CQhELCytvXh0E_y-

bOO1_q 

2. https://youtu.be/xBaLgJZ0t6A?list=PLzf4HHlsQFwJZel_j2PUy0pwjVUgj7

KlJ 

3. https://youtu.be/-Y-R9hDl7lU 

4. https://youtu.be/gkLsn4ddmTs 

5. https://youtu.be/2bf9K2rRWwo 

6. https://youtu.be/FchfE3c2jzc 

7. https://www.businesstrainingworks.com/training-resource/five-free-

business-etiquette-training-games/ 

8. https://onlinecourses.nptel.ac.in/noc24_hs15/preview 

9. https://onlinecourses.nptel.ac.in/noc21_hs76/preview 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://youtu.be/DUlsNJtg2L8?list=PLLy_2iUCG87CQhELCytvXh0E_y-bOO1_q
https://youtu.be/DUlsNJtg2L8?list=PLLy_2iUCG87CQhELCytvXh0E_y-bOO1_q
https://youtu.be/xBaLgJZ0t6A?list=PLzf4HHlsQFwJZel_j2PUy0pwjVUgj7KlJ
https://youtu.be/xBaLgJZ0t6A?list=PLzf4HHlsQFwJZel_j2PUy0pwjVUgj7KlJ
https://youtu.be/-Y-R9hDl7lU
https://youtu.be/gkLsn4ddmTs
https://youtu.be/2bf9K2rRWwo
https://youtu.be/FchfE3c2jzc
https://www.businesstrainingworks.com/training-resource/five-free-business-etiquette-training-games/
https://www.businesstrainingworks.com/training-resource/five-free-business-etiquette-training-games/
https://onlinecourses.nptel.ac.in/noc24_hs15/preview
https://onlinecourses.nptel.ac.in/noc21_hs76/preview
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III B.Tech – I semester    

 

Subject Code 

TINKERING LAB 
L T P C 

 2 0 0 1 

 

The aim of tinkering lab for engineering students is to provide a hands-on learning environment where 

students can explore, experiment, and innovate by building and testing prototypes. These labs are designed 

to demonstrate practical skills that complement theoretical knowledge.  

 

Course objectives: The objectives of the course are to 

1 Encourage Innovation and Creativity 

2 Provide Hands-on Learning and Impart Skill Development 

3 Foster Collaboration and Teamwork 

4 Enable Interdisciplinary Learning, Prepare for Industry and 

Entrepreneurship 

5 Impart Problem-Solving mind-set 

 

These labs bridge the gap between academia and industry, providing students with the practical experience. 

Some students may also develop entrepreneurial skills, potentially leading to start-ups or innovation-driven 

careers. Tinkering labs aim to cultivate the next generation of engineers by giving them the tools, space, and 

mind-set to experiment, innovate, and solve real-world challenges. 

 

List of experiments:  

1) Make your own parallel and series circuits using breadboard for any application of your choice. 

2) Demonstrate a traffic light circuit using breadboard. 

3) Build and demonstrate automatic Street Light using LDR. 

4) Simulate the Arduino LED blinking activity in Tinkercad. 

5) Build and demonstrate an Arduino LED blinking activity using Arduino IDE. 

6) Interfacing IR Sensor and Servo Motor with Arduino. 

7) Blink LED using ESP32. 

8) LDR Interfacing with ESP32. 

9) Control an LED using Mobile App. 

10) Design and 3D print a Walking Robot 

11) Design and 3D Print a Rocket. 

12) Build a live soil moisture monitoring project, and monitor soil moisture levels of a remote plan in 

your computer dashboard. 

13) Demonstrate all the steps in design thinking to redesign a motor bike. 

 

Students need to refer to the following links: 

Course Outcomes: The students will be able to experiment, innovate, and solve real-world challenges. 

1) https://aim.gov.in/pdf/equipment-manual-pdf.pdf 

2) https://atl.aim.gov.in/ATL-Equipment-Manual/ 

3) https://aim.gov.in/pdf/Level-1.pdf 

4) https://aim.gov.in/pdf/Level-2.pdf 

5) https://aim.gov.in/pdf/Level-3.pdf 

 

 

 

 

 

https://aim.gov.in/pdf/equipment-manual-pdf.pdf
https://atl.aim.gov.in/ATL-Equipment-Manual/
https://aim.gov.in/pdf/Level-1.pdf
https://aim.gov.in/pdf/Level-2.pdf
https://aim.gov.in/pdf/Level-3.pdf
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III Year B.Tech. EEE – II Semester 

 

Subject Code ELECTRICAL MEASUREMENTS AND 

INSTRUMENTATION 

(Professional Core) 

L T P C 

 3 0 0 3 

 

Course Objectives: 

To study about the working principle of electrical measuring instruments 

To study the performance of instrumental transformers, power factor, frequency and energy meters 

To study the functioning of DC and AC bridges 

To study the basics of digital volt meters and transducers 

To understand the concept of sensors and data acquisition systems 

 

Course Outcomes: 

CO Statements Blooms 

Level 

CO1 Understand principle and working of electrical measuring instruments  L2 

CO2 Understand the principle of operation of instrument transformers, 

energy meters and analog instruments  
L2 

CO3 Understand the principle and working of various DC and AC bridges 

for the measurement of Resistance, Inductance and Capacitance. 
L2 

CO4 Understand the principle and working of different digital voltmeters 

and transducers. 
L2 

CO5 Understand the working of various sensors and data acquisition 

systems. 
L2 

 

UNIT-I     

Measuring instruments & Digital Meters: 

Fundamentals: True Value, Errors (Gross, Systematic, Random); Static Characteristic of Instruments 

(Accuracy, Precision, Sensitivity, Resolution & threshold); Error Analysis- Simple problems; Statistical 

treatment of data-Simple problems.  

 

Indicating Instruments: Three forces in Electromechanical indicating instrument (Deflecting, controlling & 

damping forces); Moving iron type (attraction and repulsion), PMMC, Electrodynamometer Type 

instruments: Torque equation (Expression only, no derivation), shape of scale – simple problems on torque 

equations; Measurement of voltage and current - Extension of Range of ammeter and voltmeter – problems 

on extension of range of ammeter and voltmeter. 

 

UNIT-II   

Measurement Of Power, Power Factor And Energy:  

Instrument transformers: Types, CT and PT – Ratio and phase angle errors; (Expression only, no 

derivation)  

 

Measurement of power: Principle and Operation of Single-phase dynamometer wattmeter, expression 

(Expression only no derivation) for deflecting and control torques, errors and compensations. 

 

Measurement of power factor: Principle and operation of Single-phase Electrodynamometer Power factor 

meter.  
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Measurement of Frequency: Principle and Operation of single phase frequency meter- vibrating reed type, 

- ferro dynamic type meter. 

 

Measurement of Energy: Principle and Operation of Single phase induction type energy meter, driving and 

braking torques (expression only no derivation), errors and compensations, testing by phantom loading. 
 

 

UNIT-III   

D.C&A.C Bridges:  
 

Measurement of Resistance: Methods of measuring low, medium and high resistances –Sensitivity of 

Whetstone‘s bridge– Kelvin‘s double bridge for Measuring low resistance, Megger for measurement of high 

resistance. 

 

Measurement of Inductance: - Maxwell‘s bridge, Anderson‘s bridge. 

 

Measurement of Capacitance: De Sauty bridge. Wien‘s bridge–Scheringbridge–Numerical problems. 
 

UNIT-IV   

Digital Volt Meters And Transducers: 

Digital Voltmeters: Ramp type, Dual Slope integrating type, successive approximation, Potentiometric type 

DVMs. 

Classification of transducers: Active/passive, analog/digital- Strain Gauge-gauge factor (Elementary 

treatment only)-applications of strain gauge, Q-Meter. 
 

UNIT-V   

Transducers, Sensors and Data Acquistion:  

Definition of Transducers, Classification of Transducers, Advantages of Electrical Transducers, 

Characteristics and Choice of Transducers; Principle Operation of Resistor, Inductor and Capacitive 

Transducers; LVDT and its Applications, Strain Gauge and Its Principle of Operation, Gauge Factor, 

Thermistors, Thermocouples, Piezo Electric Transducers, Photo electric Transducers, Hall effect, Photo 

Diodes. Optocoupler. 
 

Silicon based micro sensors: Pressure sensor, Gyro sensor, Accelerometer, Flow sensor, Proximity sensor, 

Temperature sensor, Humidity sensor. (Elementary treatment only) 
 

Introduction to PLC and SCADA Systems: Data acquisition systems (DAS) and interfacing techniques. 

 

Text Books: 

1. Electrical & Electronic Measurement & Instruments by A.K. Sawhney Dhanpat Rai & Co. 

Publications, 2007. 

2. Electrical Measurements and measuring Instruments–by E.W.Golding and F.C. Widdis, 5
th

 Edition, 

Reem Publications, 2011. 

3. Buckingham and Price, ―Electrical Measurements‖, Prentice – Hall 

 

 

 

 

 



 

 

 

B.Tech. – EEE                  R23 REGULATIONS 

 

Reference Books: 

1. Electronic Instrumentation by H.S.Kalsi,Tata Mcgrawhill, 3
rd

 Edition, 2011. 

2. Electrical Measurements: Fundamentals, Concepts, Applications–by Reissl and, M.U, New Age 

International (P) Limited, 2010. 

3. Electrical & Electronic Measurement & Instrumentation by R.K.Rajput, 2nd Edition, S. Chand & 

Co., 2nd Edition, 2013. 

4. Sensor Technology: Hand Book by JonS. Wilson, ELSEVIER publications,2005 

   

Online Learning Resource: 

1. https://onlinecourses.nptel.ac.in/noc22_ee112/preview 

 

  

https://onlinecourses.nptel.ac.in/noc22_ee112/preview
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III Year B.Tech. EEE – II Semester 

 

Subject Code MICROPROCESSORS AND MICROCONTROLLERS 

(Professional Core) 

L T P C 

 3 0 0 3 

 

Course Objectives: 

1. To comprehend the architecture, operation, and configurations of the 8086 microprocessors. 

2. To get familiar with 8086 programming concepts, instruction set, and assembly language 

development tools. 

3. To study the interfacing of 8086 with memory, peripherals, and controllers for various applications. 

4. To learn the architecture, instruction set, and programming of the 8051 microcontrollers. 

5. To understand microcontroller interfacing techniques, peripheral programming, and processor 

comparisons. 

Course Outcomes: 

At the end of this course, the students will be able to 

1. Gain knowledge on the architecture, operation, and configurations of the 8086 microprocessors. L1 

2. Get familiar with 8086 programming concepts, instruction set, and assembly language development 

tools. L2 

3. Know the interfacing of 8086 with memory, peripherals, and controllers for various applications. L2 

4. Learn the architecture, instruction set, and programming of the 8051 microcontrollers. L2 

5. Understand microcontroller interfacing techniques, peripheral programming, and processor 

comparisons. L1 

 

UNIT I 

8086 Architecture: Main features, pin diagram/description, 8086 microprocessor family, internal 

architecture, bus interfacing unit, execution unit, interrupts and interrupt response, 8086 system timing, 

minimum mode and maximum mode configuration. 
 

UNIT II 

8086 Programming: Program development steps, instructions, addressing modes, assembler directives, 

writing simple programs with an assembler, assembly language program development tools. 
 

UNIT III 

8086 Interfacing: Semiconductor memories interfacing (RAM, ROM), Intel 8255 programmable peripheral 

interface, Interfacing switches and LEDS, Interfacing seven segment displays, software and hardware 

interrupt applications, Intel 8251 USART architecture and interfacing, Intel 8237a DMA controller, stepper 

motor, A/D and D/A converters, Need for 8259 programmable interrupt controllers. 
 

UNIT IV 

Microcontroller - Architecture of 8051 – Special Function Registers (SFRs) - I/O Pins Ports and Circuits - 

Instruction set - Addressing modes - Assembly language programming. 

 

 

 



 

 

 

B.Tech. – EEE                  R23 REGULATIONS 

 

UNIT V 

Interfacing Microcontroller - Programming 8051 Timers - Serial Port Programming - Interrupts 

Programming – LCD & Keyboard Interfacing - ADC, DAC & Sensor Interfacing - External Memory 

Interface- Stepper Motor and Waveform generation - Comparison of Microprocessor, Microcontroller, PIC 

and ARM processors 

 

Textbooks: 

1. Microprocessors and Interfacing – Programming and Hardware by Douglas V Hall, SSSP Rao, Tata 

McGraw Hill Education Private Limited, 3rdEdition,1994. 

2. K M Bhurchandi, A K Ray, Advanced Microprocessors and Peripherals, 3
rd

 edition, McGraw Hill 

Education, 2017. 

3. Raj Kamal, Microcontrollers: Architecture, Programming, Interfacing and System Design, 2
nd

 

edition, Pearson, 2012. 

References: 

1. Ramesh S Gaonkar, Microprocessor Architecture Programming and Applications with the 8085, 6
th

 

edition, Penram International Publishing, 2013. 

2. Kenneth J. Ayala, The 8051 Microcontroller, 3
rd

 edition, Cengage Learning, 2004. 
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Subject Code 
POWER SYSTEM ANALYSIS 

 (Professional Core) 

L T P C 

 3 0 0 3 

 
Professional Core) 

Course Objectives: 
 

 The use of per unit values and graph theory concepts, solving a problem using computer. 

 Formation of Ybus and Zbus of a Power System network, power flow studies by various methods. 

 Different types of faults and power system analysis for symmetrical and also unsymmetrical faults. 

 Analysis of power system for steady state and transient stability and also methods to improve 

stability 

 
Course Outcomes: 
 
 

CO1: 
Remember and understand the concepts of per unit values, Y Bus and Z bus formation, load 

flow studies, symmetrical and unsymmetrical fault calculations. 

L1 

 

CO2 

Apply the concepts of good algorithm for the given power system network and obtain the 

converged load flow solution and experiment some of these methods using modern tools and 

examine the results. 

L4 

CO3 
Analyse the symmetrical faults and unsymmetrical faults and done the fault calculations, 

analyse the stability of the system and improve the stability.. 
L3 

CO4 Demonstrate the use of these techniques through good communication skills L5 

CO5 
Develop accurate algorithms for different networks and determine load flow studies and zero, 

positive and negative sequence impedances to find fault calculations 
L5 

 
 
UNIT I  

PER-UNIT  System and Ybus Formation: 

Per-Unit representation of Power system elements - Per-Unit equivalent reactance network of a three phase 

Power System - Graph Theory: Definitions, Bus Incidence Matrix, YBus formation by Direct and Singular 

Transformation Methods, Numerical Problems. 

 

UNIT II  

Formation of Zbus: 

Formation of ZBus: Partial network, Algorithm for the Modification of ZBus Matrix for addition element for 

the following cases: Addition of element from a new bus to reference, Addition of element from a new bus 

to an old bus, Addition of element between an old bus to reference and Addition of element between two old 

busses - Modification of ZBusfor the changes in network 

 

UNIT III 

Power Flow Analysis: 

Static load flow equations – Load flow solutions using Gauss Seidel Method: Algorithm and Flowchart. 

Acceleration Factor, Load flow Solution for Simple Power Systems (Max. 3-Buses): Newton Raphson 

Method in Polar Co-Ordinates Form: Load Flow Solution- Jacobian Elements, Algorithm and Flowchart. 

Decoupled and Fast Decoupled Methods.- Comparison of Different Methods 
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UNIT IV 

Short Circuit Studies: 

Short Circuit Current and MVA Calculations, Fault levels, Application of Series Reactors. Symmetrical 

Component Theory: Positive, Negative and Zero sequence components, Positive, Negative and Zero 

sequence Networks. Symmetrical Fault Analysis: LLLG faults with and without fault impedance, 

Unsymmetrical Fault Analysis: LG, LL and LLG faults with and without fault impedance, Numerical 

Problems. 

 

UNIT V 

Stability Analysis: 

Elementary concepts of Steady State, Dynamic and Transient Stabilities. Derivation of Swing Equation, 

Power Angle Curve and Determination of Steady State Stability. Determination of Transient Stability by 

Equal Area Criterion, Application of Equal Area Criterion, Critical Clearing Angle Calculation. Numerical 

methods for solution of swing equation - Methods to improve Stability - Application of Auto Reclosing and 

Fast Operating Circuit Breakers. 

 

Textbooks: 

1. Computer Methods in Power System Analysis by G.W.Stagg and A.H.El-Abiad, Mc Graw-Hill, 

2006. 

2. Modern Power system Analysis by I.J.Nagrath&D.P.Kothari, Tata McGraw-Hill Publishing 

Company, 4th Edition, 2011. 

 

Reference Books: 

 

1. Power System Analysis by Grainger and Stevenson, McGraw Hill, 1994.  

2. Power System Analysis by Hadi Saadat, McGraw Hill, 1998. 

3. Power System Analysis and Design by B.R.Gupta, S. Chand & Company, 2005. 

 

Online Learning Resource: 

 
https://onlinecourses.nptel.ac.in/noc22_ee120/preview 
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III Year B.Tech. EEE – II Semester 

 

Subject Code 
AI & ML for ELECTRICAL ENGINEERING 

(Professional Elective-II) 

L T P C 

 3 0 0 3 

 

Course Outcomes: 

CO1: Understanding the Basics and Architecture of Artificial Intelligence -L1 

CO2: Analyzing and Applying Artificial Neural Networks (ANN) Concepts -nL3 

CO3: Implementing ANN Applications in Real-World Problems -L5 

CO4: Understanding and Applying Fuzzy Logic Concepts -L2 

CO5: Designing and Implementing Fuzzy Logic Applications -L5 

 

UNIT  I 

Introduction to Artificial Intelligence: 

Introduction and motivation - Approaches to AI - Architectures of AI - Symbolic Reasoning System - Rule 

based Systems - Knowledge Representation - Expert Systems. 

 

UNIT  II 

Overview of Machine Learning: 

The Motivation & Applications of Machine Learning: Learning Associations, Classification, Regression; 

Supervised Learning; Unsupervised Learning; Reinforcement Learning; Gradient Descent: Batch Gradient 

Descent, Stochastic Gradient Descent; Data pre processing; Under fitting and Overfitting issues 

 

 UNIT  III 

Artificial Neural Networks: 

Basics of ANN - Comparison between Artificial and Biological Neural Networks - Basic Building Blocks 

of ANN - Artificial Neural Network Terminologies - McCulloch Pitts Neuron Model - Learning Rules - 

ADALINE and MADALINE Models - Perceptron Networks (Continuous and Discrete) – Perceptron 

Convergence Theorem - Back Propagation Neural Networks - Associative Memories – BAM and Hopfield 

networks. 

 

UNIT  IV  

Fuzzy Logic: 

Classical Sets - Fuzzy Sets - Fuzzy Properties, Operations  and relations - Fuzzy Logic System - 

Fuzzification - Defuzzification - Membership Functions - Fuzzy Rule base - Fuzzy Logic Controller 

Design. 

 

UNIT  V  

Applications of AI Techniques:  

Load forecasting, Load flow studies, Economic load dispatch, Speed control of DC Motor, Speed Control 

of Induction  Motors. 
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Text Books: 

1. S. N. Sivanandam, S. Sumathi and S. N. Deepa, "Introduction to Neural Networks using 

MATLAB", McGraw Hill Edition, 2006. 

2. Timothy J. Ross, "Fuzzy Logic with Engineering Applications", Third Edition, WILEY India 

Edition, 2012. 

3. Ethem Alpaydin, ―Introduction to Machine Learning‖, MIT Press, 3rd edition, 2014 

4. Russell. S and Norvig. P, ―Artificial Intelligence - A Modern Approach‖, 4 th edition, Pearson, 

2022 

 

References: 

1. S. N. Sivanandam, S. Sumathi and S. N. Deepa, "Introduction to Fuzzy Logic using MATLAB", 

Springer International Edition, 2013. 

2. Yung C. Shin and Chengying Xu, "Intelligent System - Modeling, Optimization & Control, CRC 

Press, 2009. 

3. Kevin P. Murphy, ―Machine Learning: A Probabilistic Perspective‖, MIT Press, 2012 
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III Year B.Tech. EEE – II Semester 

 

Subject Code PROGRAMMABLE  LOGIC CONTROLLERS 

 (Professional Elective-II) 

L T P C 

 3 0 0 3 

 

Course Objectives:  

 The student will be able to: 

 Understand the basic functions and types of PLCs, Easy Veep software, its applications 

 Understand Classification of PLCs and applications 

 Design PLC Programming for various applications 

 Analyze PLC Troubleshooting aspects 

Course Outcomes: 

At the end of the course, the student will be able to: 

CO1: Understand different types of PLCs, Its classification and the usage of Easy Veep  software- L2 

CO2: Analyze the hardware details of Allen Bradley PLC -L3 

CO3: Design PLC Programming for various applications – L5 

CO4: Apply PLC programming concepts in different fields of Science and Technology -L4 

CO5: Develop Instruction using ADD and SUB functions, UP and Down counters – L5 

UNIT I 

Introduction to PLCs: 

Basic functions of PLCs, Mechanical relays versus PLC, Different types of PLC‘s – Allen-Bradley – 

Micrologix: ML1000, ML1100, SLC500, Compact Logix, Mitsubishi FX series, HMI‘s, Processor and I/O 

cards 

UNIT II 

PLC Computational Tool: 

Introduction to Easy Veep software, Link between mechanical, electrical and programming 

documentation, Logic diagrams, Flip-Flop Logic, M8000, M8001 internal bits interpretation, Binary code, 

data table, manipulation and search engine in Mitsubishi environment Communication between PC and 

PLC, Communication between PC and HMI, PLC and HMI Serial Local network, Introduction to SLC500 

 

UNIT III 

PLC Development: 

PLC software and applications, Boolean algebra – understanding binary code, ADD and SUB functions, 

UP and Down Counters, Introduction to k1Y0, MOV function, CPR and ZCP functions, SHWT and 

SHRD instructions, Introduction to Absolutely Drum Instruction.Allen Bradley PLC: Introduction to 

Rockwell Software, Hardware focus, Hardware considerations (Field wiring, Master Control Relay, VFD), 

Basic programming and applications, Cascade control – subroutine, Different programs. 
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UNIT IV 

PLC Programming: 

Programming instructions: Instructions and binary interpretation, Bit Instruction, Timers and counters, 

Comparison instructions, Programming Instructions - Math instructions, Move and Logical Instructions, 

Discussions of programming, communications for PLC-Robotic arm, Exercise of setup and monitoring. 

UNIT V 

Applications: 

Analog and Digital parameters by using SLC5/03-VFD-Panel Mate series 1700, Practical Troubleshooting, 

troubleshooting technique, Control system stability and tuning basics. Applications: Process to rewind, test, 

and integrate with extrusion process for wiring and fibre optic industries, Food industry – yeast, flour 

distribution and control. Process Medical equipment Industry – Gas analyzer, Leak tester (using CO2), 

plastic wrapping machines etc. 

 

Textbooks: 

1.  Automating manufacturing systems with PLCs by Hugh Jack, 2010. 

2. PLC Hand Book (Automationdirect Siemens) 

 

 Reference Books: 

1.  Programmable Logic Controllers by R. Bliesener, F Ebel, Festo. Didactic publishers, 2002. 

2. Programmable Logic Controllers by W. Bolton, 4
th

 Edition, Newnes, 2006. 

3. Introduction to PLCs by Jay F. Hooper, 2
nd

 Edition, Carolina Academic Press, 2006. 

 

 Online Learning Resources: 

 https://nptel.ac.in/courses/108105088 

https://nptel.ac.in/courses/108105088


 

  

 

 

      

 

Subject Code 
SWITCHGEAR AND PROTECTION 

 (Professional Elective-II) 

L T P C 

 3 0 0 3 

 

Course Objectives: To make the students learn about: 

 The study of different Circuit Breakers and Relays.  

 The protection of Generators and Transformers.  

 To discuss the causes of abnormal operating conditions (faults, lightning and switching surges) of the 

apparatus and system. 

 The protection of various feeder bus bars from abnormal conditions and over voltages & importance 

on neutral grounding for overall protection. 

 

Course Outcomes (CO): After completing the course, the student should be able to do the following: 

 CO 1: Understand the operation of different circuit breakers and their specifications. -L2 

CO 2: Analyze the concepts of different relays which are used in real time power system operation. -L3 

CO 3: Apply various protective schemes for Transformers, Rotating machines. L4 

CO 4: Explain different protective schemes u s e d  for Bus bars and Feeders. L3 

CO 5: Understand the methods of protection against over voltages and importance of neutral grounding. L2 

 

UNIT  I  

Circuit Breakers: 

Circuit Breakers: Elementary principles of arc interruption, Recovery, Restriking Voltage and Recovery  

voltages - Restriking Phenomenon, Average, Max. RRRV, Current Chopping and Resistance Switching - CB 

ratings and Specifications, Selection of CB: Types and Numerical Problems. – Auto reclosures. Description 

and Operation of- Minimum Oil Circuit breakers, Air Blast Circuit Breakers, Vacuum and SF6 circuit 

breakers. 

 

UNIT II 

Electromagnetic, Static and Numerical Relays: 

Basic Requirements of Relays – Primary and Backup protection - Construction details of – Attracted armature, 

balanced beam, inductor type and differential relays – Universal Torque equation – Characteristics of over 

current, Direction and distance relays. Static Relays – Advantages and Disadvantages – Definite time, Inverse 

and IDMT static relays – Comparators – Amplitude and Phase comparators. Microprocessor based relays – 

Advantages and Disadvantages – Block diagram for over current (Definite, Inverse and IDMT),  Distance 

Relays, Impedance Relays and Reactance Relays with their Flow Charts. 

 

 

UNIT III  

Protection of Generators and Transformers: 

Protection of generators: Protection of generators against Stator faults, Rotor faults, and Abnormal Conditions. 

Restricted Earth fault and Inter-turn fault Protection. Numerical Problems on percentage winding unprotected.  

Protection of transformers:  Percentage Differential Protection, Numerical Problem on Design of CTs Ratio, 

Buchholtz relay Protection. 
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UNIT  IV
Protection of Feeders, Transmission  Lines  and  Busbars:

Protection  of  Feeders  (Radial  &  Ring  main)  using  over  current  Relays.  Protection  of  Transmission

lines  –  3  Zone  protection  using  Distance  Relays.  Carrier  current  protection.  Protection  of  Bus  bars  -
Differential  protection, Differential Pilot wire protection.

UNIT  V
Protection  Against  Over  Voltages:

Generation of Over Voltages in Power Systems.  -Protection against Lightning  Over Voltages  -  Valve type and 

Zinc-Oxide Lighting Arresters  -  Insulation Coordination  –BIL. Neutral Grounding, Grounded and Ungrounded 

Neutral Systems.  -  Effects of Ungrounded Neutral on system  performance.  Methods  of  Neutral  Grounding:

Solid,  Resistance,  Reactance  –  Arcing  Grounds  and  Grounding  Practices.

Textbooks:

1. Switchgear  and  Protection  –  by  Sunil  S  Rao,  Khanna  Publishers.

2. Power  System  Protection  and  Switchgear  by  Badari  Ram,  D.N  Viswakarma,  TMH  Publications.

Reference  Books:

1. Protective  Relaying  Principles  and  Applications  –  J  Lewis  Blackburn,  CRC  Press.

2. Numerical  Protective  Relays, Final  Report  2004  –  1009704  EPRI,  USA.

3. Protective  Relaying  Theory  and  Applications  -  Walter  A  Elmore,  Marcel  Dekker.

4. Transmission  network  Protection  by  Y.G.  Paithankar,  Taylor  and  Francis,  2009.

5. Power  System  Protection-  P.  M.  Anderson,  Wiley  Publishers.

Online  Learning  Resource:

https://onlinecourses.nptel.ac.in/noc22_ee101/preview

https://onlinecourses.nptel.ac.in/noc22_ee101/preview


 

  

 

 

      

 

Subject Code COMMUNICATION SYSTEMS 

 (Professional Elective-III) 

L T P C 

 3 0 0 3 

 

Course Objectives: 

1. To understand the fundamentals of communication systems and amplitude modulation techniques. 

2. To learn about the angle modulation techniques and bandwidth considerations in communication 

systems. 

3. To gain knowledge on pulse analog modulation and multiple access techniques used in digital 

communication systems. 

4. To examine pulse modulation and digital modulation techniques used in modern communication 

systems. 

5. To study wireless communication systems, cellular networks, and GSM technology. 

 

Course Outcomes: 

At the end of this course, the students will be able to 

1. Understand the fundamentals of communication systems and amplitude modulation techniques. L1 

2. Learn about the angle modulation techniques and bandwidth considerations in communication systems. 

L2 

3. Gain knowledge on pulse analog modulation and multiple access techniques used in digital 

communication systems. L3 

4. Get familiar with pulse modulation and digital modulation techniques used in modern communication 

systems.L3 

5. Know about wireless communication systems, cellular networks, and GSM technology.L2 

 

UNIT I :  

Analog communication-I: Elements of communication systems, need for Modulation, Modulation Methods, 

Baseband and carrier communication Amplitude Modulation (AM), Generation of AM signals, Rectifier 

detector, Envelope detector, sideband and carrier power of AM, Double side band suppressed carrier (DSB-

SC) modulation & its demodulation, Switching modulators, Ring modulator, Balanced modulator, Single 

sideband (SSB) transmission, VSB Modulation. 

 

UNIT II :  

Analog communication-II : Angle Modulation & Demodulation: Concept of instantaneous frequency 

Generalized concept of angle modulation, Bandwidth of angle modulated waves- Narrow band frequency 

modulation (NBFM); and Wide band FM (WBFM), Phase modulation, Pre-emphasis & De-emphasis, 

Illustrative Problems. 

 

UNIT III : 

Digital communications-I (Qualitative Approach only): Pulse analog modulation techniques, Generation 

and detection of Pulse amplitude modulation, Pulse width modulation, Pulse position modulation 

Multiple Access Techniques: Introduction to multiple access techniques, FDMA, TDMA, CDMA, 

SDMA: Advantages and applications 
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UNIT V  

Wireless communications (Qualitative Approach only): Introduction to wireless communication systems, 

Examples of wireless communication systems, comparison of 2G and 3G cellular networks, Introduction to 

wireless networks, Differences between wireless and fixed telephone networks, Introduction to Global system 

for mobile (GSM), GSM services and features. 

 

TEXT BOOKS 

1. H Taub, D. Schilling and Gautam Sahe, ―Principles of Communication Systems‖, TMH, 2007,  3rd 

Edition. 

2. George Kennedy and Bernard Davis, ―Electronics & Communication System‖, 4th Edition, TMH 2009. 

3. Wayne Tomasi, ―Electronic Communication System: Fundamentals Through Advanced‖, 2
nd

 

edition, PHI,2001.                          

 

REFERENCE BOOKS 

1. Simon Haykin, ―Principles of Communication Systems‖, John Wiley, 2nd Edition. 

2. Sham Shanmugam, ―Digital and Analog communication Systems‖, Wiley-India edition,2006. 

3. Theodore. S.Rapport, ―Wireless Communications‖, Pearson Education, 2
nd

  Edition,2002. 

 

 

 

 

 

 

 

 

 

UNIT  IV:

Digital  communications-II  (Qualitative  Approach  only):  Pulse  Code  Modulation,  DPCM,  Delta

modulation, Adaptive delta modulation, Overview of ASK, PSK, QPSK, BPSK and M-PSK techniques.



 

  

 

 

      

 

Subject Code 
ELECTRIC DRIVES 

 (Professional Elective-III) 

L T P C 

 3 0 0 3 

 

Course Outcomes: After successful completion of the course, students will be able to: 

CO1. Evaluate the characteristics and operational aspects of drives operating in different modes.-L3 

CO2. Analyze the operational aspects of various controlled rectifiers fed DC drives    operating in 

different sustainable modes of operation.-L3 

CO3. Analyze the operational aspects of various controlled chopper fed DC drives operating in different 

sustainable modes of operation.-L3 

CO4. Analyze the operational aspects of various asynchronous motor drives operating in different 

sustainable modes of operation. -L3 

CO5. Analyze the operational aspects of synchronous motor and stepper motor drives operating in 

different sustainable modes of operation. -L3 

 Unit I 

 Introduction To Electric Drives: 

Electrical drives — block diagram, advantages of electric drive, parts of electric drives, choice of electrical 

drives, the status of DC and AC drives. Dynamics of electrical drives-fundamental torque equations, speed-

torque conventions, and multi-quadrant operation; Equivalent values of drive parameters - loads with 

rotational and translational motion; Load torques — components, nature and classification. Concept of 

steady-state stability. Electric braking methods — regenerative, dynamic and plugging. Modes of operation 

of electrical drives — steady state, acceleration including starting and deceleration including stopping. Speed 

control and drive classifications, closed-loop control of drives — current limit control, torque control, speed 

control and position control (Block diagram only). 

 

Unit II 

Single-Phase and Three Phase Converter Fed DC Drives: 

Control of DC separately excited motor by single-phase and three-phase half and full bridged converters — 

voltage and current waveforms for continuous and discontinuous conduction, speed-torque expressions and 

characteristics. Single phase half-controlled rectifier fed DC series motor — voltage and current waveforms 

for continuous and discontinuous conduction, speed-torque expressions and characteristics. Multi-quadrant 

operation of DC separately excited DC motor fed from fully controlled rectifier - mechanical reversible 

switch in armature, dual converter and field current reversal. 

   

 

    Unit III 

    DC Chopper Fed Drives:  

Control of DC separately excited motor by one ,two and four quadrant choppers - voltage and current 

waveforms for continuous conduction (motoring, regenerative and dynamic braking), speed-torque 

expressions and characteristics. Chopper control of DC series motor—operation, speed-torque expressions 

and characteristics. Closed loop chopper control of separately excited DC motor (Block diagram only). 
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Ltd, 2
nd

 Edition, 2002. 

2. M. H. Rashid (2003), Power Electronic Circuits, Devices and applications, 3rd edition, Prentice Hall of 

India, New Delhi, India. 

3. Krishnan, Ramu. Electric motor drives:  modeling, analysis, and control, 1
st 

Edition, Pearson, 2015. 

 

REFERENCE BOOKS: 

1. M. D. Singh, K. B. Khanchandani (2008), Power Electronics, 2nd Edition, Tata McGraw Hill  

Publications, New Delhi. 

2. VedamSubramanyam (2008), Thyristor Control of Electric drives, 1st Edition, Tata McGraw   

Hill Publications, New Delhi, India. 

3. S. K. Pillai (2007), A First course on Electrical Drives, 2nd Edition, New Age International (P)   

Ltd.,NewDelhi 

4. P.C. Sen, Principles of Electrical Machines and Power Electronics, Wiley, 3rdEdition, 2013. 
 

 

ONLINE LEARNING RESOURCES: 

1. https://web.iitd.ac.in/~amitjain/Drives_VTR.pdf 

2. https://sde.uoc.ac.in/sites/default/files/sde_videos/Electrical%20Drives%20and%20Controls_0.pdf 

3. https://nptel.ac.in/courses/108/104/108104140/ 

4. https://nptel.ac.in/courses/108/102/108102046/ 

5. https://swayam.gov.in/nd1_noc19_ee65/preview 

Unit  IV
Induction Motor  Drives:

Three phase induction motors  —  Introduction, Stator variable voltage control  —  speed-torque characteristics,

AC voltage  controllers and efficiency of induction motor under voltage control. Stator variable voltage  and

variable  frequency  control  —  slip  speed  control,  torque-power  limitations  and  modes  of  operation.  Voltage

Source Inverters (VSIs) and Current Source Inverters (CSIs) fed induction motor and closed loop operation

of  induction  motor  drives  (Block  diagram  only).Comparison  of  VSI  and  CSI  fed  drives.  Static  rotor

resistance  control,  slip  power  recovery  schemes  –  static  scherbius  and  kramer  drive,  speed-torque

characteristics.

Unit  V
Synchronous and Stepper Motor  Drives:

Synchronous  Motor  Drives:  Separate  control  and  self-control  of  synchronous  motors  —  operations  of  self-

controlled synchronous  motors by  VSI and CSI.  Load commutated CSI fed Synchronous motor—operation

and speed torque characteristics. Closed loop control operation of synchronous motor drives (Block diagram

only).  Stepper  Motor  Drives:  Variable  reluctance  and  permanent  magnet  operation  —  features  of  stepper

motor  —  torques Vs stepping rate characteristics and drive circuits.  BLDC motor operation and control.

TEXT  BOOKS:

1. Gopal  K. Dubey, Fundamentals of Electric Drives, Narosa Publications, Alpha Science  International

https://web.iitd.ac.in/~amitjain/Drives_VTR.pdf
https://sde.uoc.ac.in/sites/default/files/sde_videos/Electrical%20Drives%20and%20Controls_0.pdf
https://nptel.ac.in/courses/108/104/108104140/
https://nptel.ac.in/courses/108/102/108102046/
https://swayam.gov.in/nd1_noc19_ee65/preview


 

  

 

 

      

 

Subject Code RENEWABLE AND DISTRIBUTED ENERGY 

TECHNOLOGIES  

 (Professional Elective-III) 

L T P C 

 3 0 0 3 

 

Course Objectives:  

 To This course explores each of the principal renewable energy sources in turn. Each technology is 

examined in terms of the relevant physical principles; the main technologies involved; environmental 

impact; the size of the potential renewable resource; and the future prospects of green energy.  

 This Distributed Generation course is intended to provide knowledge of the benefits of renewable 

energy generation, availability of distributed generation technology, electricity generation technologies, 

issues related to grid interconnection, and methods of analyzing the technical and economic feasibility. 

 

Course Outcomes: At the end of the course, the student will be able to 

CO1: Comprehend the renewable energy scenario, anticipate future energy demand and to understand the 

abstraction concept of electrical energy from Solar Energy. -L3 

CO2: Understand the abstraction concept of electrical energy from wind, bio-mass and Tidal energy 

sources. -L2 

CO3: Understand electrical energy storage along with working of Green Energy.-L2 

CO4: Exemplify rudimentary idea of Distributed Generation.-L3 

CO5: Comprehend the technical impact, control, and economic aspects of Distributed Generation. -L4 

 

UNIT I 

Energy Scenario and Solar Energy: 
 

 

Introduction: Fundamentals of renewable energy sources, Types of energy, Renewable and Non- renewable 

energy, SWOT analysis, Global warming and climate change, World energy transformation by 2050, 

Prospects of renewable energy in the world, Renewable energy availability in India.  
 

Solar Energy Fundamentals: Solar Spectrum, propagation of solar radiation from the sun to earth; solar 

radiation geometry: sun-earth geometry, extra-terrestrial and terrestrial radiation. 
 

Solar Thermal: Solar Collectors, Solar parabolic trough, Solar tower, Solar cooker, Solar water heater, Solar 

dryer, Solar Pond.  
 

Solar Electric Power Generation: A Generic PV Cell, PV Materials, Equivalent Circuits for PV Cells, 

Modules and Arrays; I-V Curve under Standard Testing Conditions; Impact of Temperature and Insolation 

on I-V curves; Shading Impacts on I-V curves; Maximum Power Point Trackers (MPPT). 

 
 

UNIT II 

Wind and Other Energy Systems: 
 

 

Wind Energy: Air, Wind, Global and Local Wind, availability of wind energy in India, wind velocity 

and power from wind; major problems associated with wind power, Classification of wind energy 

conversion system (WECS)- Horizontal axis- single, double and multiblade system. Vertical axis- 

Savonius and darrieus types.  
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Biomass  Energy:  Introduction;  Photosynthesis  Process;  Biofuels;  Biomass  Resources;  Biomass 

conversion  technologies-fixed  dome;  Urban  waste  to  energy  conversion;  Biomass  gasification

(Downdraft).

Tidal  Power:  fundamental  characteristics  of  tidal  power,  harnessing  tidal  energy,  advantages,  and 

limitations.

UNIT III

Energy Storage and Green Energy:

Energy  Storage:  Stationary  Battery  Storage  –  Basics  of  Lead-Acid  batteries,  Battery  Storage  Capacity,

Coulomb efficiency instead of energy efficiency, Battery Sizing. Different Battery storage technologies and 

comparison of their  performance. Introduction to Super capacitors.

Green  Energy:  Historical  Development,  Basic  Operation  of  a  Fuel  Cell,  Fuel  Cell  Thermodynamics,

Entropy and the theoretical efficiency of Fuel Cells, Gibbs Free Energy and Fuel Cell efficiency, Electrical 

output  of  an  Ideal  Cell,  Electrical  Characteristics  of  Real  Fuel  Cells,  Types  of  Fuel  Cells,  H2:  Operating

principles,  Zero  energy  Concepts.  Benefits  of  hydrogen  energy,  hydrogen  production  technologies

(electrolysis  method  only),  hydrogen  energy  storage,  applications  of  hydrogen  energy,  problem  associated 

with hydrogen energy.

UNIT IV

Introduction to DG and its Grid Integration:

Introduction:  Need  for  Distributed  generation,  renewable  sources  in  distributed  generation,  current 

scenario in Distributed Generation, Planning of DGs  –  Siting and sizing of DGs  –  optimal placement of 

DG sources in distribution systems.

Grid integration of DGs:  Different types of interfaces  -  Inverter based DGs and rotating machine-based 

interfaces  -  Aggregation  of  multiple  DG  units.  Energy  storage  elements:  Batteries,  ultracapacitors,

flywheels.

UNIT V

Technical Impact, Economic and Control aspects of DG:

Technical impacts of DGs: Transmission systems, Distribution systems, De-regulation  –  Impact of DGs 

upon  protective  relaying  –  Impact  of  DGs  upon  transient  and  dynamic  stability  of  existing  distribution 

systems

Economic  and  control  aspects  of  DGs:  Market  facts,  issues,  and  challenges  -  Limitations  of  DGs.

Voltage control techniques, Reactive power control, Harmonics, Power quality issues. Reliability of DG 

based systems  –  Steady-state and Dynamic analysis.

Text Book:

1. Muhammad  Kamran,  Muhammad  Rayyan  Fazal,  "Renewable  Energy  Conversion  Systems",  First  Edition,

Elsevier Academic Press, 2021.

2. G. D. Rai,  Non-Conventional  Sources of Energy, Khanna Publisher, 2004

Reference Books:

1. G N Tiwari,  Solar Energy: Fundamentals, Design, Modeling and Applications, Narosa, 2002.

2. Mukund R Patel,  Wind and Solar Power Systems: Design, Analysis, and Operation, 2
nd  

Edition, Taylor &

Francis, 2006.

3. H.  Lee  Willis,  Walter  G.  Scott,  ―Distributed  Power  Generation  –  Planning  and  Evaluation‖,  Marcel 

Decker Press, 2000.



 

  

 

 

4.   

5.  

 

 

Online Learning Resources: 

1. https://archive.nptel.ac.in/courses/121/106/121106014/# 

2. https://onlinecourses.nptel.ac.in/noc22_ch27/preview 

3. https://www.nptelvideos.com/lecture.php?id=8517 

Gilbert M. Masters, ―Renewable and Efficient Electric Power Systems‖, 2
nd  

Edn., IEEE Press, Wiley, 2013.

N.  Jenkins,  J.B.  Ekanayake  and  G.  Strbac,  ―Distributed  Generation‖,  1st  
Edn,  The  Institution  

of

Engineering and Technology, London, 2010.

https://archive.nptel.ac.in/courses/121/106/121106014/
https://onlinecourses.nptel.ac.in/noc22_ch27/preview
https://www.nptelvideos.com/lecture.php?id=8517


 

  

 

 

      

 

Subject Code 
RENEWABLE ENERGY SOURCES 

(Open Elective-II) 

L T P C 

 3 0 0 3 

 

Course Outcomes (CO): At the end of the course the student will be able to: 

CO 1: Understand principle operation of various renewable energy sources.  L1 

CO 2: Identify site selection of various renewable energy sources. L2 

CO 3: Analyze various factors affecting on solar energy measurements, wind energy conversion techniques, 

Geothermal, Biomasss, Tidal Wave and Fuel cell energies L3 

CO 4:  Design of Solar PV modules and considerations of horizontal and vertical axis Wind energy systems. 

L5 

CO 5: Apply the concepts of Geo Thermal Energy, Ocean Energy, Bio mass and Fuel Cells for generation of 

power. L4. 

 

 UNIT I 

Solar Energy: 

 

Solar radiation - beam and diffuse radiation, solar constant, Sun at Zenith, attenuation and measurement of 

solar radiation, local solar time, derived solar angles, sunrise, sunset and day length. flat plate collectors, 

concentrating collectors, storage of solar energy-thermal storage. 

UNIT II 

PV Energy Systems: 

 

Introduction, The PV effect in crystalline silicon basic principles, the film PV, Other PV technologies, Solar 

PV modules from solar cells, mismatch in series and parallel connections design and structure of PV modules, 

Electrical characteristics of silicon PV cells and modules, Stand-alone PV system configuration, Grid 

connected PV systems. 

UNIT III 

Wind Energy: 

 

Principle of wind energy conversion; Basic components of wind energy conversion systems; wind mill 

components, various types and their constructional features; design considerations of horizontal and vertical 

axis wind machines: analysis of aerodynamic forces acting on wind mill blades; wind data and energy 

estimation and site selection considerations. 

UNIT IV 

Geothermal Energy: 

 

Estimation and nature of geothermal energy, geothermal sources and resources like hydrothermal, geo-

pressured hot dry rock, magma. Advantages, disadvantages and application of geothermal energy, prospects of 

geothermal energy in India. 
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UNIT  -  V

Miscellaneous Energy Technologies:

Ocean  Energy:  Tidal  Energy-Principle  of  working,  Operation  methods,  advantages  and  limitations.  Wave

Energy-Principle of working, energy and power from waves, wave energy conversion devices, advantages and

limitations.

Bio mass Energy: Biomass conversion technologies, Biogas generation plants, Classification, advantages and

disadvantages, constructional details, site selection, digester design consideration

Fuel cell: Principle of working of various types  of fuel cells and their working, performance and limitations.

Text books:

1. G. D. Rai, ―Non-Conventional Energy Sources‖, 4
th  

Edition, Khanna Publishers, 2000.

2. Chetan  Singh  Solanki  ―Solar  Photovoltaics  fundamentals,  technologies  and  applications‖  2nd  
Edition 

PHI Learning Private Limited. 2012.

Reference Books:

1. Stephen  Peake,  ―Renewable  Energy  Power  for  a  Sustainable  Future‖,  Oxford  International  Edition,

2018.

2. S. P. Sukhatme, ―Solar Energy‖,3
rd  

Edition, Tata Mc Graw Hill Education Pvt. Ltd, 2008.

3. B  H  Khan  ,  ―  Non-Conventional  Energy  Resources‖,  2nd  Edition,  Tata  Mc  Graw  Hill  Education  Pvt 

Ltd, 2011.

4. S.  Hasan  Saeed  and  D.K.Sharma,―Non-Conventional  Energy  Resources‖,3
rd  

Edition,  S.K.Kataria&

Sons, 2012.

5. G.  N.  Tiwari  and  M.K.Ghosal,  ―Renewable  Energy  Resource:  Basic  Principles  and  Applications‖,

Narosa Publishing House, 2004.

Online Learning Resources:

1.  https://nptel.ac.in/courses/103103206

2.  https://nptel.ac.in/courses/108108078

https://nptel.ac.in/courses/103103206
https://nptel.ac.in/courses/108108078


 

  

 

 

      

 

Subject Code ELECTRICAL MEASUREMENTS AND 

INSTRUMENTATION LAB 

(Professional Core)              

L T P C 

 0 0 3 1.5 

 

Course Objectives: To make the students learn about 

1. Calibration of various electrical measuring instruments 

2. Accurate determination of inductance and capacitance using AC Bridges 

3. Measurement of resistance for different range of resistors using bridges 

4. Performance of transducers and sensors 

 

Course Outcomes: At the end of the course students will be able to 

CO1: Determine the unknown Resistance, Inductance and Capacitance using AC and DC    bridges.-L3 

CO2: Understand the calibration of single phase energy meter.-L2 

CO3: Understand the measurement of power, power factor in a single phase circuit and real, reactive Power in 

a three phase circuit. -L2 

CO4: Extend the range of Ammeter and Voltmeter. -L5 

CO5: Understand the working of Transducers, Measure distance, temperature, current, voltage and humidity 

using sensors. -L2 
 

CHOOSE ANY TEN FROM THE FOLLOWING LIST: 
 

1. Measurement of resistance using Wheatstone bridge and Kelvin‘s Double Bridge. 

2. Measurement of inductance using Maxwell‘s bridge, Anderson bridge. 

3. Measurement of capacitance using De-Sauty's bridge, Schering bridge. 

4. Calibration of single phase energy meter using direct loading method. 

5. Calibration of energy meter using Phantom load kit. 

6. Measurement of Power using 3-Voltmeter and 3-Ammeter methods in a single phase Circuit. 

7. Measurement to Real and Reactive Power in a three phase circuit. 

8. Extension   of range of given Ammeter and Voltmeter. 

9. Measurement of displacement using LVDT. 

10. Study of CRO: Measurement of voltage, current, frequency using lissajous patterns.   

11. Measurement of different ranges of temperatures using   i)RTD    ii)Thermocouple 

12. Measurement of strain  with the help of strain gauge transducers 
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Subject Code 
 

MICROPROCESSORS AND MICROCONTROLLERS 

LAB 

 (Professional Core)              

L T P C 

 0 0 3 1.5 

 

Course Objectives:  

1. To become skilled in 8086 Assembly Language programming. 

2. To understand the detailed software and hardware structure of the microprocessor. 

3. Train their practical knowledge through laboratory experiments. 

4. To understand and learn 8051 Microcontroller. 

5. To acquire knowledge on microprocessors and microcontrollers, interfacing various peripherals, and 

configuring. 

 

Course Outcomes:  

At the end of this course, the students will be able to 

1. Formulate a program and implement algorithms using Assembly language.L2 

2. Describe an Assembly language program for the 8086 Microprocessor. L3 

3. Develop programs for different applications in the 8086 Microprocessor. L4 

4. Interface peripheral devices with 8086 and 8051.  L4 

5. Use an Assembly/Embedded C programming approach for solving real-world problems. L3 

 

List of Experiments: (Any TEN of the experiments are to be conducted) 

1. Programs for 16 Bit Arithmetic Operations (Using various addressing modes) 

a) Write an ALP to Perform Addition and Subtraction of Multi precision numbers. 

b) Write an ALP to Perform Multiplication and division of signed and unsigned Hexadecimal numbers. 

c) Write an ALP to find square, cube and factorial of a given number. 
 

2. Programs Involving Bit Manipulation Instructions 

a) Write an ALP to find the given data is positive or negative. 

b) Write an ALP to find the given data is odd or even. 

c) Write an ALP to find Logical ones and zeros in a given data. 
 

3. Programs on Arrays for 8086 

a) Write an ALP to find Addition/subtraction of N no‗s. 

b) Write an ALP for finding largest/smallest no. 

c) Write an ALP to sort given array in Ascending/descending order.\ 
 

4. Programs on String Manipulations for 8086 

a) Write an ALP to find String length. 

b) Write an ALP for Displaying the given String. 

c) Write an ALP for Comparing two Strings. 

d) Write an ALP to reverse String and Checking for palindrome. 
 

5. Programs for Digital Clock Design Using 8086 

a) Write an ALP for Designing clock using INT 21H Interrupt. 

b) Write an ALP for Designing clock using DOS Interrupt Functions. 

c) Write an ALP for Designing clock by reading system time. 
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6. Interfacing Stepper Motor with 8086 

a) Write an ALP to 8086 processor to Interface a stepper motor and operate it in clockwise by choosing 

variable step-size. 

b) Write an ALP to 8086 processor to Interface a stepper motor and operate it in Anti-clockwise by choosing 

variable step-size. 
 

7. Interfacing ADC/DAC with 8086 

a) Write an ALP to 8086 processor to Interface ADC. 

b) Write an ALP to 8086 processor to Interface DAC and generate Square Wave/Triangular Wave/Step signal. 
 

8. Communication between Two Microprocessors 

a) Write an ALP to have Parallel communication between two microprocessors using 8255 

b) Write an ALP to have Serial communication between two microprocessor kits using 8251. 
 

9. Programs using Arithmetic and Logical Instructions for 8051 

a) Write an ALP to 8051 Microcontroller to perform Arithmetic operations like addition, subtraction, 

b) Multiplication and Division. 

c) Write an ALP to 8051 Microcontroller to perform Logical operations like AND, OR and XOR. 

d) Programs related to Register Banks. 
 

10. Programs to Verify Timers/Counters of 8051 

a) Write a program to create a delay of 25msec using Timer0 in mode 1 and blink all the Pins of P0. 

b) Write a program to create a delay of 50 µsec using Timer1 in mode 0 and blink all the Pins of P2. 

c) Write a program to create a delay of 75msec using counter0 in mode 2 and blink all the Pins of P1. 

d) Write a program to create a delay of 80 µsec using counter1 in mode 1 and blink all the Pins of P3. 
 

11. UART Operation in 8051 

a) Write a program to transfer a character serially with a baud rate of 9600 using UART. 

b) Write a program to transfer a character serially with a baud rate of 4800 using UART. 

c) Write a program to transfer a character serially with a baud rate of 2400 using UART. 
 

12. Interfacing LCD with 8051 

a) Develop and execute the program to interface16*2 LCD to 8051. 

b) Develop and execute the program to interface LCD to 8051 in 4-bit or 8-bit mode. 

 

Reference Books: 

1. Kenneth.J.Ayala. The 8051 microcontroller, 3rd edition, Cengage learning,2010. 

2. Advanced microprocessors and peripherals-A.K ray and K.M.Bhurchandani, TMH, 2nd edition2006. 

3. The 8051 Microcontroller and Embedded Systems: Using Assembly and C by Muhammad AliMazidi, Janice 

Gillispie Mazidi, Second Edition.  

 

 



 

  

 

 

      

 

Subject Code 
 

APPLICATIONS OF SOFT COMPUTING TOOLS IN 
ELECTRICAL ENGINEERING  

(Skill Enhancement Course)   

L T P C 

 0 1 2 2 

 

Course Objectives: 
The objectives of this course include: 

 Understand the basic concepts of Electrical Engineering. 

 Apply the concepts to design MATLAB models. 

 Analyse various Electrical engineering applications through MATLAB. 

 Develop real time models using MATLAB. 

 

Course Outcomes: 
At the end of the course the student will be able to: 

CO1: Understand the basic concepts of Electrical Engineering. -L2 

CO2: Apply the concepts to design MATLAB models. -L4 

CO3: Analyze various Electrical engineering applications through MATLAB. L3 

CO4: Develop real time models using MATLAB. -L5 

CO5: Design virtual PMU -L5  

 

Theory: 

MATLAB-Introduction, different tool boxes, creation of program files, creation of simulink 

files, GUI, commonly used blocks, Simpower system toolbox, control system toolbox, Sim 

Drive lines, Creation of functions, Project implementation through MATLAB 

 

CHOOSE ANY TEN FROM THE FOLLOWING LIST: 
 

1. Transient analysis of given electrical network 
2. Simulation of 1-phase and 3-phase transformers 

3. Study of the dynamics of second order system 
4. Implementation of buck and boost dc-dc converters 
5. Study on the design of PI controllers and stability analysis for a DC-DC buck Converter 
6. Sine-PWM techniques for single-phase half-bridge, full-bridge and three-phase inverters 
7. Economic Load Dispatch of (i) Thermal Units and (ii) Thermal Plants using Conventional method 
8. Transient Stability Analysis of Power Systems using Equal Area Criterion (EAC) 
9. Reactive Power Control in a transmission system (Ferranti effect, Effect of shunt Inductor) 
10. Fault studies using Zbus matrix 
11. Design of virtual PMU 
12. Wide area control of Two area Kundur system 

 

Online Learning Resources/Virtual Labs: 

1. http://vem-iitg.vlabs.ac.in/ 
2. https://vp-dei.vlabs.ac.in/Dreamweaver/ 
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Subject Code 
TECHNICAL PAPER WRITING AND INTELLECTUAL 

PROPER RIGHTS  

L T P C 

 2 0 0 0 

 

Course Code:       L T P C :  2 0 0 0 
 

Course Objectives:·  

1. To enable the students to practice the basic skills of research paper writing  

2. To make the students understand the importance of IP and to educate them on the basic concepts of 

Intellectual Property Rights.  

3. To practice the  basic skills of performing quality literature review 

4. To help them in knowing the significance of real life practice and procedure of Patents. 

5. To enable them learn the procedure of obtaining Patents, Copyrights, & Trade Marks  

 

 

Course Outcomes: On successful completion of this course, the students will be able to: 

 

COURSE OUTCOMES:  At the end of the course, students will be able to Blooms Level 

CO1 Identify key secondary literature related to their proposed 

technical paper writing 

L1, L2 

CO2 Explain various principles and styles in technical writing L1, L2 

CO3 awritinginknowledgeUse the acquired

research/technical paper  

L3 

CO4 Analyse rights and responsibilities of holder of Patent, 

Copyright, Trademark, International Trademark etc. 

L4 

CO5  Evaluate different forms of IPR available at national & 

international level  

L5 

CO6 Develop skill of making search of various  forms of IPR by 

using modern tools and techniques. 

                L3,       L6 

 

 

SYLLABUS 

 

UNIT – I:  

 

Principles of Technical Writing: styles in technical writing; clarity, precision, coherence andlogical sequence in 

writing-avoiding ambiguity- repetition, and vague language -highlighting your findings-discussing your 

limitations -hedging and criticizing -plagiarism and paraphrasing . 

 

UNIT – II:  

 

Technical Research Paper Writing: Abstract- Objectives-Limitations-Review  

of Literature- Problemsand Framing Research Questions- Synopsis 

 



 

EEE-Honours – Electric Vehicles 

 

 

UNUNIT – III:  

 

Process of research: publication mechanism: types of journals- indexing-seminars-  

conferences- proof reading –plagiarism  style; seminar & conference paper writing; 

 Methodology-discussion-results- citation rules 

 

UNIT – IV:  

Introduction to Intellectual property:  Introduction, types of intellectual property, International organizations, 

agencies and treaties, importance of intellectual property rights 

Trade Marks: Purpose and function of  trademarks, acquisition of trade mark rights, protectable matter, selecting 

and evaluating trade mark, trade mark registration processes. 

 

 

UNIT – V: 

 

Law of copy rights: Fundamentals of copy right law, originality of material, rights of reproduction, rights to perform 

the work publicly, copy right ownership issues, copy right registration, notice of copy right, international copy right 

law 

Law of patents: Foundation of patent law, patent searching process, ownership rights and transfer.Patent law, 

intellectual property audits. 

 

Textbooks: 

 

1. Deborah. E. Bouchoux, Intellectual Property Rights, Cengage Learning India, 2013 

2. Meenakshi Raman, Sangeeta Sharma. Technical Communication:Principles and practices.Oxford. 

 

 

Reference Books: 

1. R.Myneni, Law of Intellectual Property, 9th Ed, Asia law House, 2019. 

2.  Prabuddha Ganguli,Intellectual Property Rights  Tata Mcgraw Hill, 2001 

3. P.Naryan,Intellectual Property Law, 3rd Ed ,Eastern Law House, 2007.   

4. Adrian Wallwork. English for Writing Research PapersSecond Edition. Springer Cham Heidelberg 

New York ,2016 

5. Dan Jones, Sam Dragga, Technical Writing Style 

Online Resources 

1. https://theconceptwriters.com.pk/principles-of-technical-writing/ 

2. https://www.ewh.ieee.org/soc/emcs/acstrial/newsletters/summer10/TechPaperWriting.html 

3. https://www.ewh.ieee.org/soc/emcs/acstrial/newsletters/summer10/TechPaperWriting.html 

4. https://www.manuscriptedit.com/scholar-hangout/process-publishing-research-paper-journal/ 

5. https://www.icsi.edu/media/website/IntellectualPropertyRightLaws&Practice.pdf 

6. https://lawbhoomi.com/intellectual-property-rights-notes/ 

7. https://www.extension.purdue.edu/extmedia/ec/ec-723.pdf 

https://theconceptwriters.com.pk/principles-of-technical-writing/
https://www.ewh.ieee.org/soc/emcs/acstrial/newsletters/summer10/TechPaperWriting.html
https://www.ewh.ieee.org/soc/emcs/acstrial/newsletters/summer10/TechPaperWriting.html
https://www.manuscriptedit.com/scholar-hangout/process-publishing-research-paper-journal/
https://www.icsi.edu/media/website/IntellectualPropertyRightLaws&Practice.pdf
https://lawbhoomi.com/intellectual-property-rights-notes/
https://www.extension.purdue.edu/extmedia/ec/ec-723.pdf
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POWER SYSTEM OPERATION AND CONTROL 

(Professional Core)  

L T P C 

3 0 0 3 

 

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

 Optimal Operation of Thermal Power Stations. 

 Hydrothermal Scheduling. 

 Modelling of Turbines and Generators. 

 Load frequency control of Single Area and Two Area Systems. 

 The Shunt and Series Reactive Power Compensations in Power Systems. 

 The Key Aspects of Power System Deregulation.  

Course Outcomes: 

CO1: To Understand the Thermal Station Characteristics and Economic Dispatch Problem of Thermal Units  

and Understand the Optimal Scheduling of Hydro-Thermal Station with minimization of cost of 

Thermal station– L3. 

CO2: To Develop the First Order Models of Turbine, Governor and Generator Load Model – L4. 

CO3: To Evaluate the Steady State & Dynamic Analysis of Single Area and Two Area Load Frequency Control 

– L3. 

CO4: To Analyse the Series & Shunt Reactive Power Compensation in Transmission and Load Systems – L3. 

CO5: To Understand the Aspects of Power System Deregulation – L2. 

 

UNIT I 

Optimum Operation Thermal Power Station: 

Optimum Operation of Thermal Power Station: Heat Rate Curve – Cost Curve – Incremental Fuel Rate – 

Incremental Fuel Cost and Production Cost, Input – Output Characteristics of Thermal Power Stations and 

Hydro Power Stations. Optimum Generation Allocation of Thermal Units without Transmission Line Losses 

and Optimum Generation Allocation with effect of Transmission Line Losses. Transmission Line Loss Formula, 

Loss coefficients, Numerical Problems. 

 

UNIT II  

Economic Operation of Hydro – Thermal Scheduling: 

Optimum Operation of Hydrothermal Power Stations:  

Hydrothermal Coordination Methods – Optimal power flow problem formulation for loss and cost 

minimization, Solution of optimal power flow problem using Newton‘s method and Linear Programming 

technique – Numerical problems. 
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UNIT III 

Load Frequency Control: 

Modelling of Turbine & Governor:  

The first order Turbine model, Block Diagram representation of Steam Turbines and approximate Linear 

models, Mathematical Modelling of Speed Governing Systems – Derivation of small Signal Transfer function – 

Block Diagram.  

 

Single Area Load Frequency Control:   

Necessity of Keeping Frequency constant, Definition of Control Area – Single Area Control – Block Diagram 

representation of an Isolated Power System – Steady State Analysis – Dynamic Response – Controlled & 

Uncontrolled case. 

 

Two Area Load Frequency Control:   

Load Frequency control of Two Area system – Controlled and Uncontrolled case, Tie – Line Bias Control. 

Proportional Plus Integral Control of Single Area and Its Block Diagram Representation, Steady State Response 

– Load Frequency Control and Economic Dispatch Control. 

 

UNIT IV 

Reactive Power Control: 

Overview of Reactive Power Control – Reactive Power Compensation in Transmission Systems – Advantages 

and Disadvantages of Different Types of Compensating Equipment for Transmission Systems; Load 

Compensation – Specifications of Load Compensator, Uncompensated and Compensated Transmission Lines: 

Shunt and Series Compensation. 

 

UNIT V 

Power System Deregulation: 

Principle of economics, utility functions, power exchanges, electricity market models, market power indices, 

ancillary services, transmission and distribution charges, principles of transmission charges, transmission 

pricing methods, demand-side management, regulatory framework – Numerical problems. 

 

Textbooks: 

1. Modern Power System Analysis, D.P.Kothari and I.J.Nagrath, Tata McGraw Hill Publishing Company 

Ltd., 

2. Electric Energy Systems Theory: An Introduction, Olle I. Elgerd, TMH Publishing Company Ltd., New 

Delhi, 2nd edition, 1983. 
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IV Year B.Tech. EEE – I Semester 

 

 

ELECTRIC VEHICLE TECHNOLOGY 

(Professional Elective - IV) 

L T P C 

3 0 0 3 

 

Course Outcomes: At the end of the course, the student will be able to: 

CO1: Illustrate electric vehicles. (L2) 

CO2: Understand drive-train topologies. (L2)  

CO3: Classify various electrical drives (L2)  

CO4: Classify energy storage technologies. (L2) 

CO5: Classify different energy management strategies. (L2) 

 

UNIT-I:  

Introduction To Electric Vehicles: 

History of electric vehicles, social and environmental importance of electric vehicles, impact of modern 

drive-trains on energy supplies. 
 

CASE STUDY 

Comparison by efficiency of Conventional, Hybrid, Electric and Fuel cell Vehicles. 

 

UNIT-II: 

Electric Drive-Trains:  

Basic concept of electric traction, Introduction to various electric drive-train topologies, Power flow control in 

electric drive-train topologies. 

 

UNIT-III 

Electric Drives & Control: 

Introduction to electric components used in electric vehicles, Control of BLDC Motor, Control of Induction 

Motor Drive, Permanent Magnet (PM) motor Drive & Switched Reluctance Motor (SRM) Drive. 

 

UNIT-IV: 

Energy Storage: 

Introduction to Energy Storage Requirements in Hybrid and Electric Vehicles, Battery based energy storage 

and its modeling, SOC, Different Types of Batteries, Super Capacitor based energy storage and its analysis,  

Fuel Cells,  Hybridization of different energy storage devices. 

  

UNIT-V: 

Energy Management Strategies & Charging Infrastructure: 

Introduction to energy management strategies used in electric vehicles, classification of different energy 

management strategies, comparison of different energy management strategies, implementation issues of 

energy management strategies, Types of EV charging Infrastructure & Standardized Communication 

protocols for EV charging. 

CASE STUDIES 

Current issues in electric Vehicles, Thermal Protection of Battery. 
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TEXT BOOKS: 

1. Mehrdad Ehsani, Yimi Gao, Sebastian E. Gay, Ali Emadi, ―Modern Electric, Hybrid Electric and 

Fuel Cell Vehicles: Fundamentals, Theory and Design‖, CRC Press, 2 
nd

 Edition, 2017. (Unit-I, II) 

2. Ali Emadi, ―Advanced Electric Drive Vehicles (Energy, Power Electronics, and Machines)‖, CRC 

Press, 2015. (Unit-III) 

3. John G. Hayes and A. Goodarzi, ―Electric Powertrain - Energy Systems, Power electronics and 

drives for Hybrid, electric and fuel cell vehicles‖, Wiley, 2018. (Unit-IV & V) 

 

REFERENCES: 

1. James Larminie, John Lowry, ―Electric Vehicle Technology Explained‖, Wiley, 2 
nd

 Edition 2012. 

 

WEB RESOURCES: 

 
1. https://nptel.ac.in/courses/108106170 
2. https://onlinecourses.nptel.ac.in/noc22_ee53 
3. https://onlinecourses.nptel.ac.in/noc21_ee112 
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IV Year B.Tech. EEE – I Semester 

 

 
   

   

L T P C 

3 0 0 3 

 
Course Objectives: To get the student exposed to: 
 

 High voltage DC transmission systems 

 Flexible AC transmission systems 

 Various configurations of the above, Principle of operation, Characteristics of various FACTS 

devices 

 

Course Outcomes: 

CO1: Remember various conventional control mechanisms, transmission networks. -L1 

CO2: Understand the necessity of HVDC systems as emerging transmission networks. -L2 

CO3: Understand the necessity of reactive power compensation devices. -L2 

CO4: Design equivalent circuits of various HVDC system configurations. -L5 

CO5: Design and analysis of various FACTS devices. -L5 

 

UNIT I 

Introduction: 

Electrical Transmission Networks, Conventional Control Mechanisms-Automatic Generation Control, 

Excitation Control, Transformer Tap-Changer Control, Phase-Shifting Transformers; Advances in Power-

Electronic Switching Devices, Principles and Applications of Semiconductor Switches; Limitations of 

Conventional Transmission Systems, Emerging Transmission Networks, HVDC and FACTS. Concepts of 

virtual inertia 

 

UNIT II 

High Voltage Dc Transmission – I: 

Types of HVDC links - Monopolar, Homopolar, Bipolar and Back-to-Back, Advantages and 

disadvantages of HVDC Transmission, Analysis of Graetz circuit, Analysis of bridge circuit without 

overlap, Analysis of bridge with overlap less than 60
0
, Rectifier and inverter characteristics, complete 

characteristics of rectifier and inverter, Equivalent circuit of HVDC Link. 

 

 

UNIT III 

High Voltage DC Transmission – II: 

Desired features and means of control, control of the direct current transmission link, Constant current 

control, Constant ignition angle control, Constant extinction angle control, Converter firing- angle control-

IPC and EPC, frequency control and Tap changer control, Starting, Stopping and Reversal of power 

flow in HVDC links. 

 

HVDC  AND  FACTS

(Professional  Elective  -IV)
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UNIT IV 

Flexible AC Transmission Systems-I: 

Types of FACTS Controllers, brief description about various types of FACTS controllers, Operation of 6-

pulse converter, Transformer Connections for 12-pulse, 24-pulse and 48-pulse operation, principle of 

operation of various types of Controllable shunt VAR Generation, Principle of switching converter type 

shunt compensator, principles of operation of various types of Controllable Series VAR Generation, 

Principle of Switching Converter type series compensator. 

 

UNIT V 

Flexible AC Transmission Systems-II: 

Unified Power Flow Controller (UPFC) – Principle of operation, Transmission Control Capabilities, 

Independent Real and Reactive Power Flow Control; Interline Power Flow Controller (IPFC) – Principle of 

operation and Characteristics, UPFC and IPFC control structures (only block diagram description), 

objectives and approaches of voltage and phase angle regulators  

 

Textbooks: 

1. Narain G. Hingorani and Laszlo Gyugyi, Understanding FACTS: Concepts and Technology of 

Flexible AC Transmission Systems, IEEE Press, Wiley-Interscience, New Jersey, 2000. 

2. E.W. Kimbark, Direct current transmission, Vol. I, Wiley Interscience, New York, 1971. 

 

Reference Books: 

1. K R Padiyar, FACTS Controllers in Power Transmission and Distribution, New Age 

International Publishers, New Delhi, 2007. 

2. AnriqueAcha, Claudio R. Fuerte-Esquivel, Hugo Ambriz-Pérez and César Angeles-Camacho, 

FACTS: Modelling and Simulation in Power Networks, John Wiley & Sons, West Sussex, 2004. 

3. R Mohan Mathur and Rajiv K Varma, Thyristor-Based FACTS Controllers for Electrical 

Transmission Systems, IEEE Press, Wiley-Interscience, New Jersey, 2002. 

Online Learning Resources:  

1. https://nptel.ac.in/courses/108104013, 

2. https://nptel.ac.in/courses/108107114 

https://nptel.ac.in/courses/108104013,
https://nptel.ac.in/courses/108107114
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IV Year B.Tech. EEE – I Semester 

 

 
 

 

L T P C 

3 0 0 3 

 

Preamble: 

This subject aims to study state space, design of state feedback controllers and state observers, 

describing function and stability analysis including controllability and observability. It also deals 

with modern control and optimal control systems. 

 

Course Objectives: 
CO1: To familiarize the state space representation in controllable, observable, diagonal and 

Jordan canonical forms. L2 
CO2: Introduce the concept of controllability and observability tests through canonical forms 

and design of state feedback controller by pole placement technique and State Observer design. 

L3 

CO3: Analysis of a nonlinear system using describing function approach. L4 
CO4: Illustrate the Lypanov‘s method of stability analysis for linear and non-linear continuous 

time autonomous systems. L4 

CO5: Formulation of Euler Laugrange equation for the optimization of typical functional and solutions. 

L4 

Course Outcomes: 

After the completion of the course the student should be able to: 

CO1: Analyse different canonical forms - solution of State equation. -L4 
CO2: Design of control system using the pole placement technique is given after introducing 

the concept of controllability and observability.-L5 

CO3: Analyze nonlinear system using describing function technique and phase plane analysis. -L4 

CO4: Examine the stability analysis using Lyapunov method. -L3 
CO5: Illustrate the Minimization of functional using calculus of variation - state and quadratic 

regulator problems. -L3 

 

 
UNIT I   

State Space Analysis: 

State Space Representation – Canonical forms – Controllable canonical form – Observable canonical form 

- Jordan Canonical Form - Solution of state equation – State transition matrix. 

 
UNIT II   

Controllability - Observability and Design of Pole Placement: 

Tests for controllability and observability for continuous time systems – Time varying case – Minimum 

energy control – Time invariant case – Principle of duality – Controllability and observability form Jordan 

canonical form and other canonical forms – Effect of state feedback on controllability and observability – 

Design of state feedback control through pole placement. 

 
UNIT III   

Nonlinear Systems: 

MODERN CONTROL THEORY

       (Professional Elective-V)
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Introduction to nonlinear systems - Types of nonlinearities. Introduction to phase–plane analysis - Singular 

points; Describing function - basic concepts - Describing functions of non- linearities. 

 

 

 

 
UNIT IV   

Stability Analysis By Lyapunov Method: 

Stability in the sense of Lyapunov – Lyapunov‘s stability and Lyapunov‘s instability theorems – Direct 

method of Lyapunov for the linear and nonlinear continuous time autonomous systems. 

 
UNIT V   

Calculus Of Variations: 

Minimization of functional of single function – Constrained minimization – Minimum principle – Control 

variable inequality constraints – Control and state variable inequality constraints –Euler lagrangine 

equation. 

  

 

Text Books: 

1. Modern Control System Theory – by M. Gopal -  New Age International Publishers -  2nd edition - 
1996 

2. Modern Control Engineering – by K. Ogata - Prentice Hall of India - 3rd edition - 1998. 

 

Reference Books: 

1. Automatic Control Systems by B.C. Kuo - Prentice Hall Publication. 

2. Control Systems Engineering by I.J. Nagarath and M.Gopal - New Age International (P) Ltd. 

3. Digital Control and State Variable Methods – by M. Gopal - Tata Mc Graw–Hill 

Companies - 1997. 

4. Systems and Control by Stainslaw H. Zak - Oxford Press - 2003. 

5. Optimal control theory: an Introduction by Donald E.Kirk by Dover publications. 
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IV Year B.Tech. EEE – I Semester 

 
    

   

L T P C 

3 0 0 3 

 

Course Objectives: By the end of the course, the student will be able to 

 Understand basic concepts of DC-DC converters 
 Understand the concepts of resonant converters and their classification, various types of 

multilevel inverters, power conditioners, UPS and filters. 

 Apply various modulation and harmonic elimination techniques over the converters. 
 Analyze the state space modelling of various types of converters. 
 Design inductor and transformer for various power electronic applications. 

 
Course Outcomes: 

CO1: Remember basic concepts of  various converters. -L1  
CO2: Understand the problems and to design of various DC-DC converters, advanced converters of 

SMPCs. -L2 
CO3: Evaluate the performance of resonant converters. -L3 
CO4: Analyze the performance characteristics of 1-ϕ and 3-ϕ inverters with single/multi levels, 

power conditioners, UPS and filters. -L3 
CO5:Design various applications of the above in Power Systems, EVE, Renewable Energy 

Systems, etc. -L5 

UNIT I 

DC-DC Converters: 
Principles of step-down and step-up converters – Analysis and state space modelling of Buck, Boost, 
Buck- Boost and Cuk converters – Numerical Examples 
 
UNIT II 
Switching Mode Power Converters: 
Analysis and state space modelling of flyback, Forward, Luo, Half bridge and full bridge converters- 

control circuits and PWM techniques – Numerical Examples 

 
UNIT III 
Resonant Converters: 
Introduction- classification- basic concepts- Resonant switch- Load Resonant converters- ZVS, Clamped 

voltage topologies- DC link inverters with Zero Voltage Switching- Series and parallel Resonant 

inverters- Voltage control – Numerical Examples 

 
UNIT IV 
DC-AC Converters: 
Single phase and three phase inverters, control using various (sine PWM, SVPWM and advanced 

modulation) techniques, various harmonic elimination techniques- Multilevel inverters- Concepts - 

Types: Diode clamped- Flying capacitor- Cascaded types- Applications. 

 
 
UNIT V 
Power Conditioners, UPS & Filters: 
Introduction- Power line disturbances- Power conditioners –UPS: offline UPS, Online UPS, 
Applications – Filters: Voltage filters, Series-parallel resonant filters, filter without series capacitors, 
filter for PWM VSI, current filter, DC filters – Design of inductor and transformer for PE applications – 
Selection of capacitors. 
 
 
 

  SWITCHED  MODE  POWER  CONVERSION 

                        (Professional   Elective  -V) 
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 Textbooks: 

1. Power Electronics: Essentials and Applications by L. Umanand, Wiley, 2009 
2. M.H. Rashid – Power Electronics handbook, Elsevier Publication, 2001. 
3. Course material on Switched Mode Power Conversion by V Ramanarayanan, Dept. of Electrical 

Engg. IISc. Bangalore. 
Reference Books: 
1. Philip T. Krein, ―Elements of Power Electronics‖, Oxford University Press, 2012 
2. Ned Mohan, Tore.M.Undeland, William.P.Robbins, Power Electronics converters, Applications 

and design, 3
rd

 Edition, John Wiley and Sons, 2006 
3. M.H. Rashid, Power Electronics circuits, devices and applications, 3

rd
 Edition Prentice Hall of 

India New Delhi, 2007. 
 
Online Learning Resources:  
1. https://nptel.ac.in/courses/108108036 
2. https://nptel.ac.in/courses/108105180 

 

https://nptel.ac.in/courses/108108036
https://nptel.ac.in/courses/108105180
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IV Year B.Tech. EEE – I Semester 

 

 
   

 

L T P C 

3 0 0 3 

 

Course Objectives: To make the students: 

 To know about fundamental aspects of distribution system, principle of distribution substations. 

 To know about classification of various loads. 

 To understand difference between conventional load flow studies of power system and distribution 

system load flow.   

 To know about evaluation of voltage droop and power loss calculations, distribution automation 

and management system, SCADA. 

 

Course Outcomes (CO): After completing the course, the student should be able to do the following: 

CO 1 : Understand fundamental aspects of distribution system and various factors affecting the distribution 
systems. -L2 

CO 2:  Analysis of substations and modelling of loads. -L3 

CO 3:  Understand difference between conventional load flow studies of power system and distribution 

system load flow. -L2 

CO 4:  Evaluation of voltage drop and power loss calculations and capacitor location and cost analysis.-L3 
CO 5:  Analyse the concepts of SCADA, Automation distribution system and management. -L3 
 

UNIT I  

Distribution System Fundamentals: 

Brief description about electrical power transmission and distribution systems, Different types of distribution 

sub-transmission systems, Substation bus schemes, Factors effecting the substation location, Factors effecting 

the primary feeder rating, types of primary feeders, Factors affecting the primary feeder voltage level, Factors 

effecting the primary feeder loading. 

 

UNIT II 

Distribution System Substations and Loads: 

Substations: Rating of a distribution substation for square and hexagonal shaped distribution substation, 

Service area with ―n‖ primary feeders, K constant, Radial feeder with uniformly and non-uniformly distributed 

loading. Benefits derived through optimal location of substations. 

Loads: Various types of loads, Definitions of various terms related to system loading, Distribution transformer 

loading, feeder loading, Relationship between the Load Factor and Loss Factor, Modelling of star and delta 

connected loads. 

 

UNIT III 

Distribution System Load Flow: 

Exact line segment model, Modified line model, approximate line segment model, Step-Voltage Regulators, 

Line drop compensator, Forward/Backward sweep distribution load flow algorithm – Numerical problems 

 

 

 

 

ELECTRICAL  DISTRIBUTION  SYSTEM

            (Professional Elective-V)
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UNIT IV 

Voltage Drop and Power Loss Calculation: 

Analysis of non-three phase primary lines, concepts of four-wire multi-grounded common-neutral distribution 

system, Percent power loss calculation, Distribution feeder cost calculation methods, Capacitor installation 

types, Series and Shunt Capacitors, Types of three-phase capacitor-bank connections, Procedure for best 

capacitor location, Economic justification for capacitors – Numerical problems. 

 

UNIT V  

Distribution Automation: 

Distribution automation, distribution management systems, distribution automation system functions, Basic 

SCADA system, Consumer Information Service (CIS) – Geographical Information System (GIS) – Automatic 

Meter Reading (AMR), Outage management, decision support applications, substation automation, control 

feeder automation. 

 

Textbooks: 

1. Distribution System Modelling and Analysis, William H. Kersting, CRC Press, Newyork, 2002. 

2. Electric Power Distribution System Engineering, TuranGonen, McGraw-Hill Inc., New Delhi, 

1986. 

 

Reference Books: 

1. Control and automation of electrical power distribution systems, James Northcote-Green and Robert 

Wilson, CRC Press (Taylor & Francis), New York, 2007. 

2. Biswarup Das, Power distribution Automation, IET publication, 2016.  

3. Dr. M. K. Khedkar, Dr. G.M. Dhole, Electric Power Distribution Automation, Laxmi 

Publications, First edition, 2017. 

 

Online Learning Resource: 

1. https://onlinecourses.nptel.ac.in/noc22_ee126/preview 

 

 

 

 

 

 

 

 

 

  

https://onlinecourses.nptel.ac.in/noc22_ee126/preview
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 IV Year B.Tech. EEE – I Semester 

 

 
   

 

L T P C 

0 0 4 2 

 

Course Objectives: 

The objectives of this course include 

 To do the experiments (in machines lab) on various power system concepts like 

determination of sequence impedance, fault analysis, finding of subtransient 

reactance‘s. 

 To draw the equivalent circuit of three winding transformer by conducting a 

suitable experiment. 

 To develop the MATLAB program for formation of Y and Z buses. To develop the 

MATLAB programs for Gauss-Seidel and fast decoupled load flow studies. 

 To develop the SIMULINK model for single area load frequency problem. 

 

Course Outcomes: 

CO1: Analyze and determine the sequence impedances of both cylindrical rotor and salient pole synchronous 

machines to understand their behavior under various fault conditions. -L3 

CO2: Conduct fault analysis (LG, LL, LLG, and LLLG) on synchronous machines and interpret the impact of these 

faults on system stability and performance. -L2 

CO3:Develop and simulate load flow analysis using various methods (Gauss-Seidel, Newton-Raphson, Fast 

Decoupled) and formulate the YBus and ZBus for power system networks. -L5 

CO4: Model load frequency control problems for single and two-area systems, employing both uncontrolled and 

PI-controlled approaches to evaluate system performance.- L4 

CO5: Simulate load frequency control problems for single and two-area systems, employing both uncontrolled and 

PI-controlled approaches to evaluate system performance.-L6 

 

CHOOSE ANY TEN FROM THE FOLLOWING LIST: 

1. Determination of Sequence Impedances of Cylindrical Rotor Synchronous Machine 

2. Determination of Sequence Impedances of salient pole Synchronous Machine 

3. LG Fault Analysis on an un loaded alternator 

4. LL Fault Analysis on conventional phases 

5. LLG Fault Analysis 

6. LLLG Fault Analysis 

7. Determination of Sub transient reactance of salient pole synchronous machine 

8. Equivalent circuit of three winding transformer. 

9. YBus formation using Soft Tools 

  POWER  SYSTEMS  AND SIMULATION  LAB

                   (Skill Enhancement Course)



18
0 

B.Tech EEE                                                                                                                                  R23 Regulation 
 

 

10. ZBus formation using Soft Tools 

11. Gauss-Seidel load flow analysis using Soft Tools 

12. Newton-Raphson load flow analysis using Soft Tools 

13. Fast decoupled load flow analysis using Soft Tools 

14. Solve the Swing equation and Plot the swing curve 

15. Develop a model for a uncontrolled single area load frequency control problem and simulate the 

same using Soft Tools. 

16. Develop a model for PI controlled single area load frequency control problem and simulate the 

same using Soft Tools. 

17. Develop a model for a uncontrolled two area load frequency control problem and simulate the 

same using Soft Tools. 

18. Develop a model for PI controlled two area load frequency control problem and simulate the 

same using Soft Tools. 

Online Learning Resource: 

1. https://www.ee.iitb.ac.in/~vlabsync/template/vlab/index.html# 

 

  

https://www.ee.iitb.ac.in/~vlabsync/template/vlab/index.html

