

VISION of the Institute
To develop young minds in a learning environment of high academic ambience by synergising spiritual values and technologies competence.



MISSION of the Institute

To continuously strive for the total development of students by educating them in state-of the-art-technologies and helping them imbibe professional ethics and societal commitment, so that they emerge as competent professionals to meet the global challenges.






VISION of the Department

To be the premier center for education and research in Electrical and Electronics Engineering and to produce globally competent engineers with ethical values.
MISSION of the Department

· Develop as a center of Excellence for Electrical and Electronics Engineering education by providing the state-of –the-art infrastructure, industry relevant curriculum and effective teaching learning process.
· Contribute to the development of nation by pursuing research and development in the thrust areas of Electrical and Electronics Engineering such as Power Systems, Electrical Machines, Power Electronics and Renewable Energy Systems.
· Enable graduates to be professionally competent with strong ethical values.
PROGRAM EDUCTAIONAL OBJECTIVES (PEOs)

1. Pursuing successful career in the Electrical and Electronics Engineering and allied fields and opt for higher studies, research and to be an entrepreneur.
2. Designing solutions to Power System Engineering, Electrical Machines, Power Electronics and Renewable Energy Systems for specific industry applications and real-life problems using broad engineering knowledge.
3. Demonstrating professionalism, Ethical behavior and lifelong learning.
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Knowledge and Attitude Profile (WK)

WK1: A systematic, theory-based understanding of the natural sciences applicable to the discipline and awareness of relevant social sciences.

WK2: Conceptually-based mathematics, numerical analysis, data analysis, statistics and formal aspects of computer and information science to support detailed analysis and modelling applicable to the discipline.

WK3: A systematic, theory-based formulation of engineering fundamentals required in the engineering discipline.

WK4: Engineering specialist knowledge that provides theoretical frameworks and bodies of knowledge for the accepted practice areas in the engineering discipline; much is at the forefront of the discipline.

WK5: Knowledge, including efficient resource use, environmental impacts, whole-life cost, re-use of resources, net zero carbon, and similar concepts, that supports engineering design and operations in a practice area.

WK6: Knowledge of engineering practice (technology) in the practice areas in the engineering discipline.

WK7: Knowledge of the role of engineering in society and identified issues in engineering practice in the discipline, such as the professional responsibility of an engineer to public safety and sustainable development.

WK8: Engagement with selected knowledge in the current research literature of the discipline, awareness of the power of critical thinking and creative approaches to evaluate emerging issues.

WK9: Ethics, inclusive behavior and conduct. Knowledge of professional ethics,
responsibilities, and norms of engineering practice. Awareness of the need for diversity by reason of ethnicity, gender, age, physical ability etc. with mutual understanding and respect, and of inclusive attitudes.




Program Outcomes (POs)
PO1: Engineering Knowledge: Apply knowledge of mathematics, natural science, computing, engineering fundamentals and an engineering specialization as specified in WK1 to WK4 respectively to develop to the solution of complex engineering problems.
PO2: Problem Analysis: Identify, formulate, review research literature and analyze complex engineering problems reaching substantiated conclusions with consideration for sustainable development. (WK1 to WK4)
PO3: Design/Development of Solutions: Design creative solutions for complex engineering problems and design/develop systems/components/processes to meet identified needs with consideration for the public health and safety, whole-life cost, net zero carbon, culture, society and environment as required. (WK5)
PO4: Conduct Investigations of Complex Problems: Conduct investigations of complex engineering problems using research-based knowledge including design of experiments, modelling, analysis & interpretation of data to provide valid conclusions. (WK8).
PO5: Engineering Tool Usage: Create, select and apply appropriate techniques, resources and modern engineering & IT tools, including prediction and modelling recognizing their limitations to solve complex engineering problems. (WK2 and WK6)
PO6: The Engineer and The World: Analyze and evaluate societal and environmental aspects while solving complex engineering problems for its impact on sustainability with reference to economy, health, safety, legal framework, culture and environment. (WK1, WK5, and WK7).
PO7: Ethics: Apply ethical principles and commit to professional ethics, human values, diversity and inclusion; adhere to national & international laws. (WK9)
PO8: Individual and Collaborative Team work: Function effectively as an individual, and as a member or leader in diverse/multi-disciplinary teams.
PO9: Communication: Communicate effectively and inclusively within the engineering community and society at large, such as being able to comprehend and write effective reports and design documentation, make effective presentations considering cultural, language, and learning differences
PO10: Project Management and Finance: Apply knowledge and understanding of engineering management principles and economic decision-making and apply these to one’s own work, as a member and leader in a team, and to manage projects and in multidisciplinary environments.
PO11: Life-Long Learning: Recognize the need for, and have the preparation and ability for i) independent and life-long learning ii) adaptability to new and emerging technologies and iii) critical thinking in the broadest context of technological change. (WK8)

(B) PROGRAM SPECIFIC OUTCOMES (PSOs)
1. Analyze, Design and Assess the performance of Electrical Power System and its constituent equipment
2. Analyze, Design and Develop Power Electronic Systems
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	Professional Elective Courses (PEC): A professional elective (PEC) course is intended to enhance the depth and breadth of educational experience in the Engineering and Technology curriculum. Multidisciplinary courses that are added supplement the latest trend and advanced technology in the selected stream of Engineering. Each group will provide an option to select one course. The minimum number of students’ strengths for offering a professional elective is 10. However, this conditional shall not be applicable to cases where the admission to the program is less than 10.

	Open Elective Courses:
Students belonging to a particular stream of Engineering and Technology are not entitled to the open electives offered by their parent Department. However, they can opt for an elective offered by other Departments, provided they satisfy the prerequisite condition if any. Registration to open electives shall be documented under the guidance of the Program Coordinator/ Advisor/Mentor. The minimum numbers of students’ strength for offering Open Elective Course is 10. However, this condition shall not be applicable to class where the admission to the program is less than 10.

	Project Work: The objective of the Project work is
i)	To encourage independent learning and the innovative attitude of the students.
ii)	To develop interactive attitude, communication skills, organization, time management, and presentation skills.
iii)	To impart flexibility and adaptability.
iv)	To inspire team working.
v)	To expand intellectual capacity, credibility, judgment and intuition.
vi)	To adhere to punctuality, setting and meeting deadlines.
vii)	To install responsibilities to oneself and others.
viii)	To train students to present the topic of project work in a seminar without any fear, face the audience confidently, enhance communication skills, involve in group discussion to present and exchange ideas.
CIE procedure for Project Work:
1)	Single discipline: The CIE marks shall be awarded by a committee consisting of the Head of the concerned Department and two senior faculty members of the Department, one of whom shall be the Guide. 
	The CIE marks awarded for the project work, shall be based on the evaluation of the project work Report, project presentation skill, and question and answer session in the ratio 50:25:25. The marks awarded for the project report shall be the same for all the batch mates.
2)	Interdisciplinary: Continuous Internal Evaluation shall be group-wise at the college level with the participation of all guides of the college. Participation of external guide/s, if any, is desirable. The CIE marks awarded for the project work, shall be based on the evaluation of project work Report, project presentation skill, and question and answer session in the ratio 50:25:25. The marks awarded for the project report shall be the same for all the batch mates.
SEE procedure for Project Work: SEE for project work will be conducted by the two examiners appointed by the University. The SEE marks awarded for the project work shall be based on the evaluation of project work Report, project presentation skill, and question and answer session in the ratio 50:25:25.
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	Elucidation:
At the beginning of IV years of the program i.e., after VI semester, VII semester classwork and VIII semester Research Internship /Industrial Internship / Rural Internship shall be permitted to be operated simultaneously by the University so that students have ample opportunity for an internship. In other words, a good percentage of the class shall attend VII semester classwork and a similar percentage of others shall attend to Research Internship or Industrial Internship or Rural Internship.
Research/Industrial /Rural Internship shall be carried out at an Industry, NGO, MSME, Innovation center, Incubation center, Start-up, center of Excellence (CoE), Study Centre established in the parent institute and /or at reputed research organizations/institutes.
The mandatory Research internship /Industry internship / Rural Internship is for 14 to 20 Weeks. The internship shall be considered as a head of passing and shall be considered for the award of a Degree. Those, who do not take up/complete the internship shall be declared to fail and shall have to complete it during the subsequent University examination after satisfying the internship requirements.
Research internship: A research internship is intended to offer the flavor of current research going on in the research field. It helps students get familiarized with the field and imparts the skill required for carrying out research.
Industry internship: Is an extended period of work experience undertaken by students to supplement their Degree for professional development. It also helps them learn to overcome unexpected obstacles and successfully navigate organizations, perspectives, and cultures. Dealing with contingencies helps students recognize, appreciate, and adapt to organizational realities by tempering their knowledge with practical constraints. 
Rural Internship: Rural development internship is an initiative of Unnat Bharat Abhiyan Cell, RGIT in association with AICTE to involve students of all departments studying in different academic years for exploring various opportunities in techno-social fields, to connect and work with Rural India for their upliftment.
The faculty coordinator or mentor has to monitor the student’s internship progress and interact with them to guide for the successful completion of the internship.
The students are permitted to carry out the internship anywhere in India or abroad. University shall not bear any expenses incurred in respect of the internship.
With the consent of the internal guide and Principal of the Institution, students shall be allowed to carry out the internship at their hometown (within or outside the state or abroad), provided favorable facilities are available for the internship and the student remains regularly in contact with the internal guide. University shall not bear any cost involved in carrying out the internship by students. However, students can receive any financial assistance extended by the organization.

	Professional Elective /Open Elective Course: These are ONLINE courses suggested by the respective Board of Studies. Details of these courses shall be made available for students on the VTU web portal.








ADVANCED POWER ELECTRONICS
	Contact Hours/ Week:
	3
	Credits:
	3

	Total Lecture Hours:
	40
	CIE Marks: 
	50

	Course Code:
	S7EEI01
	SEE Marks: 
	50



	Course objectives: 
This course will enable students to:

	1. 
	Study advanced converters used in industrial applications

	2. 
	Understand the design principles of power electronic converters



	UNIT I

	DC/DC Non-Isolated Converters: 
Buck, Boost, Buck-Boost topologies – Detailed Working principle with switching waveforms, derivation of converter parameters (inductance, capacitance, switch ratings) and control methods. Closed loop simulation in MATLAB/Simulink.	

	8 Hours



	UNIT II

	DC/DC Isolated -Forward, Fly back, Push Pull Converters working principles, Half bridge, Full bridge D.C-D.C converter modes of operation, with detailed circuits and wave forms, applications

	8 Hours



	UNIT III

	DC-AC Switched Mode Inverters: Introduction, The Full-Bridge Converter, The Square-Wave Inverter, The Half-Bridge Inverter, The Six-Step Three-Phase Inverter, PWM Definitions and Considerations, Pulse-Width-Modulated Inverter (Unipolar and Bipolar), Problems, Closed loop simulation in MATLAB/Simulink.

	8 Hours



	UNIT IV

	Introduction: Concept of electrical resonance in switching converter circuits. Concept of Soft Switching - Principles of Zero Current Switching (ZCS) and Zero Voltage Switching (ZVS). Comparison with hard switched converters. 
Resonant Converter Topologies: Series Resonant Converter (SRC) and Parallel Resonant Converter (PRC) – Principle of operation with waveforms, analysis of control methods (frequency control and phase-shift control).Closed loop simulation in MATLAB/Simulink

	8 Hours










	UNIT V

	Active Power Factor Correction (PFC) converters: 
Introduction to Single Phase PFC: Overview of the concept, advantages over passive PFC and applications.
Boost PFC Converter topology: Modes of operation (CCM, DCM and CRM) and control methods (Average Current Control, Hysteresis Current Control).
Closed loop simulation in MATLAB/Simulink.Other APFC Topologies: Interleaved PFC, Flyback.

	8 Hours



	TEXT BOOKS

	1
	Robert W Erickson, Dragan Maksimovic
	Fundamentals of Power Electronics, Springer 2001. ISBN
978-3-030-43879-1

	2
	L. Umanand
	Power Electronics, Essentials and Applications, John Wiley India Pvt. Ltd, 2009. ISBN: 9788126519453

	3
	Ned Mohan, T.M.Undeland, T.M.Robbins, 
	Power Electronics Converters, Application & Design,3rd  edition , ISBN: 8126510900, 9788126510900, John Wiley & Sons, 2003.



	REFERENCE BOOKS

	1
	P.C.Sen
	Modern Power Electronics-,7th edition , S. Chand Publishing, ISBN: 8121924251, 9788121924252, 2005. 

	2
	Daniel W.Hart 
	Power Electronics: Publisher: Tata McGraw-Hill, 2011: ISBN: 0071321209, 9780071321204, 7th edition,2011.

	3
	Monmasson, E., & Allard, B.
	Power Electronic Converters: PWM Strategies and Current Control Techniques ,1st  edition,ISTE Press – Elsevier, ISBN 9781848211957,2011.

	4
	Rashid M.H.
	Power electronics - circuits, devices, application/4th edition, Prentice Hall  India, 2013. ISBN-13 ‏ : ‎ 978-8120345317



	Course Outcomes: 
Upon completion of this course the student will be able to:

	CO1
	Analyze the working Principle of Non

	CO2
	Analyze the working principle of Isolated DC

	CO3
	Analyze the characteristics of DC

	CO4
	Analyze the working principle resonant converters. 

	CO5
	Illustrate uninterruptible power supplies & Solar power based bidirectional inverter
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SWITCHGEAR AND PROTECTION
	Contact Hours/ Week:
	3(L)+2(P)
	Credits:
	4

	Total Lecture Hours:
	42
	CIE Marks: 
	50

	Course Code:
	S7EEI02
	SEE Marks: 
	50



	Course objectives: 
This course will enable students to:

	3. 
	To provide basic understanding of the significance of protection, protection schemes and role of earthing.

	4. 
	To provide holistic view of characteristics, functions and application areas of various relays.

	5. 
	To acquire practical knowledge about common faults in power system apparatus and applying suitable protective schemes.

	6. 
	To understand the functioning of static relays and Numerical protection concepts.

	7. 
	To understand the problems associated with circuit breaking and to discuss about various circuit breakers.



	UNIT I

	Fuses: Introduction, definition, characteristics, types (HRC Fuse), application, selection, and discrimination. Introduction to lightning arrester. 
Circuit breakers: Switchgear and evolution of circuit breakers, behaviour of air, gases and vacuum at high voltages, switch, isolator and circuit breaker, The process of breaking of a current: the arc, effect of power factor on recovery voltage, effect on first pole to clear, circuit breaker ratings, restriking and recovery voltages, use of resistor during breaking, phenomena associated with breaking of circuit: current chopping, voltage build-up during interruption of capacitive currents.

	8 Hours

	UNIT II

	Circuit-breakers: Various practical circuit breakers: Low voltage circuit breakers: air brake circuit breaker for low voltage.
High voltage circuit breakers: Principle, construction and operation of SF6 C.B, vacuum C.B, DC Circuit breaking, rating of CBs, testing of CBs.               


	8 Hours



	UNIT III

	Introduction to protection: Protection system and its attributes, sensitivity, selectivity, speed reliability & dependability. Over current relay, directional over current relay, characteristics. Numerical protection: Introduction, block diagram of a numerical relay, sampling theorem, Fourier analysis of discrete signals, numerical over- current protection.

	8 Hours



	UNIT IV

	Distance protection of transmission lines - impedance relay, reactance relay, mho relay, protection of a 3-phase line.	Generator protection-protection against stator & rotor faults, and abnormal operating conditions (such as unbalanced loading, loss of excitation, over speeding) Bus bar protection by differential protection method


	8 Hours



	UNIT V

	Induction motor protection -protection against electrical faults (such as phase fault, ground fault) and abnormal operating conditions (such as single phasing, phase reversal, overload). Transformer protection - types of faults, over current protection, differential protection, differential relay with harmonic restraint, protection against high resistance ground faults, interturn faults, Buchholtz.

	8 Hours



	TEXT BOOKS

	1
	Y.G.Paithankar and S.R.Bhide
	Fundamentals of Power system protection, PHI private limited,NewDelhi,2010,ISBN:9788120341234, 8120341236

	2
	Badriram and Vishwakarma
	Power system protection & Switch Gear, TMH publications, 2001, ISBN : 9780074623503, 0074623508

	3
	Bhavesh Bhalja, R.P. Maheshwari, Nilesh G. Chotani
	’Protection and Switchgear’ Oxford University Press,
2011, ISBN 10: 0198075502/ISBN 13: 9780198075509




	REFERENCE BOOKS

	1
	S.N.Singh
	Electric power generation transmission and distribution, Prentice Hall of India, 2008, ISBN:  9788120335608, 8120335600

	2
	John Grainger, William Stevenson, Jr.
	Power System Analysis, Mc Graw – Hill Co.Ltd., 1994, 
ISBN : 9780070612938, 0070612935

	3
	 Ravindranath and Chander
	Power System Protection & Switch Gear, New Age Publications, 1977, ISBN: 9780852267585, 0852267584

	4
	Sunil S Rao
	Switch Gear and Protection, Khanna Publication, 1999, ISBN:  9788174090294, 8174090290 



	Course Outcomes: 
Upon completion of this course the student will be able to:

	CO1
	Compute the restriking and recovery voltages developed across poles of circuit breaker under different operating conditions.

	CO2
	Analyze the principle and operation of air-break, SF6 and Vacuum circuit breakers.

	CO3
	Choose the over current relay settings for feeder protection and analyze the working of numerical over current relay.

	CO4
	Apply the distance relay settings for transmission line protection.

	CO5
	Analyze different protective schemes for induction motors and transformers
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SWITCHGEAR AND PROTECTION (Integrated)
1. Operating characteristics and calculation of error in operating time for over-current relay.
2. Operating characteristics of over-voltage or under-voltage relay.
3. Operation of Negative sequence relay
4. Bias characteristics of differential relay
5. Current-time characteristics of fuse.
6. Feeder Protection
7. Motor Protection
8. Spark over characteristics of air insulation subjected to high voltage AC-with Spark over voltage corrected to STP
9. Spark over characteristics of air insulation subjected to high voltage DC
10. Measurement of HVAC and HVDC using standard spheres





POWER SYSTEMS-II   
	Contact Hours/Week
	:
	3(L)+2(T)
	Credits
	:
	4

	Total Lecture Hours
	:
	42
	CIE Marks
	:
	50

	Tutorial Hours/Week
	:
	02(T)
	Total Tutorial hours
	:
	30

	Course Code
	:
	S7EE03
	SEE Marks
	:
	50


Course objectives:
UNIT-I
NETWORK TOPOLOGY AND MARTICES: Introduction. Elementary graph theory, oriented graph, tree, co-tree, Tie-set and Tie-set schedule, basic cut-sets, basic loops. Incidence matrices – Element to node incidence matrix and bus incidence matrix. Tree-branch path, Basic cut-set, augmented cut-set, basic loop and Augmented loop, Primitive network - impedance form and admittance form. Formulation of YBus by inspection method and singular transformation method (YBUS = ATyA), Formation of Bus Impedance matrix by step-by-step Z-Bus building algorithm.				
08+06 Hrs.                                                                                     
UNIT-II
LOAD FLOW STUDIES: Introduction, Power flow equations, Classification of buses, Operating constraints, Data for load flow studies, Gauss & Gauss-Seidal method of Load flow solution – Algorithm and flow chart for PQ and PV buses (numerical problem for one iteration only), Acceleration of convergence. 									  
09+06 Hrs.
UNIT-III
LOAD FLOW STUDIES: Newton Raphson’s Method – Algorithm and flow chart for NR method in polar coordinates (numerical problem for one iteration only). Algorithm and flow chart for Fast Decoupled load flow method, Comparison of Load Flow Methods.			            
09 + 06 Hrs.                      
UNIT-IV
ECONOMIC OPERATION OF POWER SYSTEM: Introduction, Performance curves, Economic generation scheduling neglecting losses and generator limits, Economic generation scheduling including generator limits and neglecting losses; Iterative techniques; Economic Dispatch including transmission losses – approximate penalty factor, iterative technique for solution of economic dispatch with losses; Derivation of transmission loss formula.					  
08+ 06 Hrs.

UNIT-V
TRANSIENT STABILITY STUDIES: Numerical solution of Swing Equation-Modified Euler’s method, Runge-Kutta IV order method.  Representation of power system for transient stability studies – load representation, network performance equations. Automatic Voltage Regulators. Shunt Compensators, Static VAR compensators and STATCOMs. Tap Changing Transformers.
08 + 06 Hrs.



TEXT BOOKS:
	1
	Nagrath I.J and Kothari D.P.
	Modern Power System analysis, TMH, 
3rd Ed., 2003

	2
	Stagg G.W and El Abiad A.H
	Computer Methods in Power System Analysis, Mc Graw Hill International student edition, 1968



REFERENCE BOOKS:
	1
	Pai M.A,
	Computer Techniques in Power System Analysis, TMH, 2nd ed, 2006.

	2
	L.P. Singh
	Advanced Power System Analysis and Dynamics, Wiley Eastern-1992.

	3
	W.D. Stevenson
	Elements of power system analysis, McGraw Hill FourthEdition-1982.



Course outcomes:
Upon completion of this course, the student will be able to
	CO1: Formulate different incidence matrices and Y-BUS for a given power system network. 

	CO2: Compute the bus voltages at different buses using Gauss and Gauss-siedal iterative techniques for a given power system network. 

	CO3: Compute the bus voltages at different buses using NR-method and FLDF method for a given power system network.

	CO4: Analyse the economic scheduling of thermal power generation units by neglecting and considering the transmission losses.
CO5: Analyse the system stability by numerical methods and design of system compensators.
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Introduction to Electric Vehicles
	Contact Hours/ Week:
	3 (L)
	Credits:
	3

	Total Lecture Hours:
	40
	CIE Marks: 
	50

	Course Code:
	S7EEPE01
	SEE Marks: 
	50



	Course objectives: 
This course will enable students to:

	1. 
	To introduce students to the fundamental concepts of Electric Vehicle (EV) technology and its components.

	2. 
	To provide an understanding of electric drivetrains, battery technologies, and motor control systems used in EVs.

	3. 
	To explore the role of power electronics, charging infrastructure, and energy management systems in EVs.

	4. 
	To analyze the advantages, challenges, and integration of hybrid and fuel cell vehicles.

	5. 
	To highlight emerging trends in EV technology, including smart charging and grid integration.




UNIT I
	Introduction to Electric Vehicles (EVs): Evolution of Electric Vehicles, Classification: BEV, HEV, PHEV, FCEV, Conventional vs Electric Vehicles: Energy Flow, Performance, Emissions, Efficiency, Cost, Global EV Trends & Policies, Challenges in EV Adoption, Overview of EV Subsystems. Types of Electric Drive trains: Series, Parallel, Series-Parallel, Complex Hybrid Configurations, Vehicle Layouts for EVs vs ICEs.

	7 Hours


UNIT II
	Types, Construction and Design of Electric Vehicles:Design Aspects: Chassis, Aerodynamics, Weight Distribution, Thermal Management Considerations, EV Motors: Construction and Working of BLDC, PMSM, Induction Motors, Switched Reluctance Motors, Selection Criteria for Motors and Controllers
Case Studies: Tesla, Toyota Prius

	8 Hours



	UNIT III

	Battery Parameters: Energy Density, Power Density, C-rate, SOH, SO. Types of Batteries in EVs: Li-ion, LFP, NiMH, Solid-State Battery Management Systems (BMS), Battery Pack Design and Safety, Super capacitors and Ultra capacitors in EVs, Thermal Management of Batteries.

	8 Hours



UNIT IV
	Power Electronics and Charging Infrastructure: DC-DC Converters, Buck, Boost, bidirectional DC DC converter. Inverters: VSI, CSI, Motor Controllers
Charging Standards: IEC, SAE, CHAdeMO, CCS, GB/T
Types of Charging: Level 1, Level 2, DC Fast Charging (Level 3), Wireless Charging Technologies (Inductive and Resonant), Smart Charging, Onboard and Off board Chargers.
Types of battery charging methods(CC,CV, CC-CV)

	8 Hours



	UNIT V

	Fuel Cells and Future Trends in EV: Fuel Cell Electric Vehicles (FCEVs), Basics of Hydrogen Fuel Cells (PEMFC), System Components and Working, Fuel Storage, Refueling Infrastructure.
Efficiency Comparison: Fuel Cell vs Battery EVs, Hydrogen Production and Challenges.
Hybrid Electric Vehicles(Fuel cell-BEV): Architecture, Working, and Components.
Solid-State Batteries, Swappable Battery Systems, EV Thermal Management Systems.

	8 Hours





	TEXT BOOKS

	1
	Larminie, J., & Lowry, J.
	Electric vehicle technology explained (2nd ed.). John Wiley & Sons. ISBN 978-0470855556. (2003)




	REFERENCE BOOKS

	1
	Baynes, J. H. V. G
	Fundamentals of electric vehicle technology. Elsevier. ISBN 978-0128002063. (2014).

	2
	Hussain, I.
	Electric and hybrid vehicles: Design fundamentals. CRC Press. ISBN 978-1439826392. (2011).

	3
	Plett, G. L.
	Battery management systems: Design by modeling. Artech House. ISBN 978-1608078679. (2015).


NPTEL Reference:
1. IIT Kharagpur. (n.d.). Electric Vehicles (EVs). NPTEL. Retrieved from https://nptel.ac.in/courses/108/105/108105190/
2. IIT Kharagpur. (n.d.). Power Electronics for Electric Vehicles. NPTEL. Retrieved from https://nptel.ac.in/courses/108/108/108108072/
3. IIT Madras. (n.d.). Electric Vehicles and Battery Management Systems. NPTEL. Retrieved from https://nptel.ac.in/courses/108/108/108108102/
4. IIT Delhi. (n.d.). Hybrid and Electric Vehicles. NPTEL. Retrieved from https://nptel.ac.in/courses/113/107/113107103/
	Course Outcomes: 
Upon completion of this course the student will be able to:

	CO1
	Understand the key components and technologies behind Electric Vehicles (EVs).

	CO2
	Analyze electric drivetrains, battery systems, and motor control techniques.

	CO3
	Apply power electronics concepts to EV systems and charging infrastructure.

	CO4
	Evaluate hybrid and fuel cell vehicle technologies and their integration.

	CO5
	Identify emerging trends in smart charging and EV grid integration.
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TESTING AND COMMISSIONING OF ELECTRICAL EQUIPMENT
	Contact Hours/ Week 
	: 3(L)
	Credits:
	3

	Total Lecture Hours   
	: 42
	CIE Marks:
	50

	Total Tutorial Hours   
	: -
	SEE Marks: 
	50

	Course Code                   
	: S7EEPE02
	
	


Course Objectives: This course will enable students to:
1. Understand the methods of testing electrical equipment as per national and international standards.
2. Identify various steps in erection and commissioning of electrical equipment.
   		     				 Unit-I
Transformer Specifications: Power and distribution transformers as per BIS standards. 	      
Erection and Commissioning: Dispatch, Inspection upon arrival at site, Handling, Installation: Location and site preparation, Oil filling, Drying of transformers, Commissioning: Checks before commissioning. Testing of Power Transformers: (i) Preliminary tests (ii) Routine tests: Measurement of winding resistance, measurement of voltage ratio and check of voltage vector relationship, Measurement of impedance voltage and load loss, measurement of no-load loss and current, measurement of insulation resistance. 
8 Hrs
Unit-II
TRANSFORMERS Routine tests (contd.): Separate source voltage withstand test, induced over-voltage withstand test, Type test: Temperature rise test. Impulse Testing: Lightning impulse test circuit, switching impulse test, Measurement and recording of impulses, Fault detection. Short circuit testing of Power Transformer. Transformer auxiliaries: Gas operated relay, Temperature indicators, Pressure relief valve.
8 Hrs                                                                       
Unit-III
INDUCTION MOTORS:  Specifications: Site conditions, Enclosures, Cooling, rated conditions of voltage, frequency and output of motors, Duty, I.P. protection, dimensions, Performance values, overload, temperature rise, efficiency and power factor, tolerance, markings, information to be given at the stage of enquiry and placing order for supply. Installation and commissioning: Location of the motors (including the foundation details) & its control apparatus, Foundation and leveling, Insulation resistance, Alignment, fitting of pulleys & coupling. Checks before commissioning, Commissioning of motor, Temperature rise. Tests on Induction motor: Insulation resistance test, High voltage test, resistance test, reduced voltage running up test.	                                   
9 Hrs
Unit-IV
Induction motors (contd.): Tests on Induction motor: Performance characteristics: No load test, Open circuit test, Locked rotor test, pull up and pull-out torque, Speed-torque and speed-current curves, Load test. Temperature-rise test. Synchronous machines:  Specifications: As per BIS standards. Installation: Physical inspection, foundation details, alignments, excitation systems, cooling and control gear, drying out. Tests: Measurement of Insulation resistance, tests for short circuited field turns, Polarity test for field poles, Resistance of windings, High voltage test.  
                                                                                                         					9 Hrs 
Unit-V
Synchronous machines (contd.): Tests: Checking of shaft current and bearing insulation resistance, Determination of irregularities of voltage waveform, Overspeed test, Line charging capacity, Measurement of open-circuit and short-circuit characteristics, zero power factor characteristics, Determination of synchronous machine quantities from tests, Temperature-rise tests, Instantaneous short-circuit withstand test.
8 Hrs 
TEXT BOOKS:
	1. 
	BHEL
	Transformers, BHEL, TMH, 2nd ed, McGraw Hill Education (India) Private Limited, 2003 ISBN: 9780070483156


REFERENCE BOOKS:
	1. 
	Indian standards 
	Relevant Bureau of Indian Standards 

	2. 
	H. N. S. Gowda,
	A Handbook on Operation and Maintenance of Transformers, Published by H. N. S. Gowda, 2006, ISBN-13 ‏ : ‎ 978-9351569084 

	3. 
	Martin Heathcote
	J and P Transformer Book, 13th Edition, Elsevier Publication.2011
Hardback ISBN: 9780750681643, 978-0-7506-8164-3
eBook ISBN: 9780080551784


Course Outcomes: After the completion of this course, students will be able to
	1. Explain specifications of transformers, induction and synchronous machines.

	2. Interpret on tests performed on transformers at the manufacturer site, prior to commissioning.

	3. Differentiate methods of installation of induction machines and synchronous machines.

	4. Interpret tests performed on induction machines at the manufacturer site and prior to commissioning.

	5. Perform required test procedure as per standards for different equipment commissioning using proper tools.


Mapping of Course Outcomes (COs) to Program Outcomes (POs) & Program Specific Outcomes (PSOs)
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ENERGY AUDITING AND DEMAND SIDE MANAGEMENT
	Contact Hours/ Week 
	: 3(L)
	Credits:
	3

	Total Lecture Hours   
	: 42
	CIE Marks:
	50

	Total Tutorial Hours   
	: -
	SEE Marks: 
	50

	Course Code                   
	: S7EEPE03
	
	


Course Objectives: This course will enable students to:
1. Impart basic concepts & knowledge of electrical energy scenario in India & world
2. Make them aware of energy conservation & energy conservation opportunities
3. Make them to understand energy economic analysis
4. Make them know about energy auditing, energy elements, measurements in energy auditing
5. Impart knowledge on electrical system optimization, energy efficient motors, energy efficient lighting, availability-based tariff (ABT)
6. Impart basic concepts of demand side management, load management, benefits and different techniques of DSM
Unit I
INTRODUCTION: Audit purpose, scope, Energy Auditing and Conservation Concepts & its importance- energy conservation opportunities in electrical power supply sector- Energy efficiency, Energy Security. Per capita energy consumption. Energy conservation act-2001 & its features 
ENERGY ECONOMIC ANALYSIS: The time value of money concept, developing cash flow models, payback analysis, depreciation, numerical problems.	 			         			
9Hrs
Unit II
ENERGY AUDITING: Introduction, Elements of energy audits, energy use profiles, measurements in energy audits, presentation of energy audit results. Energy management program-organization structure, energy policy and planning.                 								
8 Hrs
Unit III
ENERGY MANAGEMENT IN MOTORS: Energy performance of motors, opportunities to improve drive efficiency, determining electric motor operating loads, determination of motor efficiency and losses, energy efficient motors. 				       					
8 Hrs 

Unit IV
ENERGY MANAGEMENT IN LIGHTING: Choice of lighting, energy saving, control of lighting, lighting standards, Use of different lighting technologies, power factor improvement and location of capacitors, Tariff, Availability Based Tariff (ABT) 							
8 Hrs
Unit V
DEMAND SIDE MANAGEMENT: Introduction to DSM, concept, benefits of DSM, planning and implementation, load management as a DSM strategy, Different techniques of DSM-time of day pricing, time of day models for planning.	Load priority technique, promotion of high efficient technologies. 
9 Hrs
TEXT BOOKS:
	1. 
	Wayne C Turner & Steve Doty
	Energy Management Handbook, Sixth Edition,2007, The Fairmont Press, ISBN-10- 0849382343, ISBN-13-978-0849382345

	2. 
	Albert Thumann
	Fundamentals of Energy Engineering, Prentice Hall Inc, Englewood Cliffs, New Jersey. ISBN-10-013338327X, ISBN-13-978-0133383270

	3. 
	A S. Pabla
	Electrical Power distribution, TMH, 5th edition, 2004, ISBN-10- 0070482853, ISBN-13-978-0070482852


REFERENCE BOOKS:
	1. [bookmark: _GoBack]
	Barney Cape hart, Wayne Turner, William Kennedy
	Guide to Energy Management, Fifth Edition,2006,The Fairmont Press, ISBN-10- 1420061135, ISBN-13-978-1420061130

	2. 
	Ashok V. Desai
	Energy Demand – Analysis, Management and Conservation, New Age International (P) Ltd.1998, ISBN-13- 9788122402025

	3. 
	Tripathy S.C
	Electrical Energy utilization and conservation, TMH, 1991, ISBN-0-07-460429-5

	4. 
	
	Hand book on energy auditing ,TERI (Tata Energy Research Institute), ISBN:9788179930922


Course outcomes:
Upon completion of this course, the student will be able to:
	CO1: Apply basic knowledge on energy conservation & energy conservation opportunities

	CO2: Relate the concepts of energy economic analysis and energy auditing

	CO3: Identify and analyse energy efficient motors and energy efficient lighting schemes.

	CO4: Identify suitable location of capacitors for power factor improvement

	CO5:Apply DSM techniques to manage the load and implement strategies for efficient energy    
        conservation. 



SOFT COMPUTING
	Contact Hours/ Week 
	: 3(L)
	Credits:
	3

	Total Lecture Hours   
	: 42
	CIE Marks:
	50

	Total Tutorial Hours   
	: -
	SEE Marks: 
	50

	Course Code                   
	: S7EEPE04
	
	


Course Objectives: This course will enable students to:
1. Understand the fundamental theory and concepts of computational intelligence methods, in particular neural networks, fuzzy systems, genetic algorithms and their applications in the area of machine intelligence. 
2. Interpret the concepts of hybrid computing systems in engineering applications.
Unit-I
Introduction: AI Definitions, history and evolution, essential abilities of intelligence, AI applications. Basic components of Expert system, forward and backward chaining. Applications of ES. Evolution of Soft Computing Difference between Hard and Soft computing, Requirement of Soft computing, applications of Soft Computing.   									
8 Hrs 
Unit-II
Neural Networks: Introduction to Neural Network, biological inspiration, BNN&ANN, classification. Learning rules and various activation functions. Single layer and multi-layer perceptrons, Back Propagation networks, Architecture and learning of Backpropagation (BP) Networks, Backpropagation. Radial Basis Function network, Support Vector machines (SVM) and illustrative problems.          
9 Hrs 
Unit-III
Fuzzy Systems: Introduction, Fuzzy Set theory, classical set and fuzzy set, fuzzy set operations, fuzzy relations, fuzzy compositions. Defuzzification Methods, Fuzzy Rule based inference systems, illustrative problems.												
9 Hrs
Unit-IV
Genetic Algorithm: Introduction, evolutionary programming, working Principle, Various Encoding methods, Fitness function, GA Operators- Reproduction, Crossover, Mutation, Convergence of GA, Bit wise operation in GA. Illustrative problems    							
8 Hrs
Unit-V
Hybrid Systems: Sequential Hybrid Systems, Auxiliary Hybrid Systems, Embedded Hybrid Systems, Neuro-Fuzzy Hybrid Systems, Neuro-Genetic Hybrid Systems, Fuzzy-Genetic Hybrid Systems. Illustrative problems.										            
8 Hrs

TEXT BOOKS:
	1.
	Simon O. Haykin
	Artificial Neural Network, PHI, 2003, ISBN 0131471392, 9780131471399

	2.
	Dan W. Patterson  
	Introduction to AI and Expert System, PHI, 2009, ISBN 0876927770, 9780876927779


REFERENCE BOOKS:
	1.
	Timothy J. Ross
	Fuzzy Logic with Engineering Applications, McGraw-Hill, 1997, ISBN 0470748516, 9780470748510

	2.
	Davis E.Goldberg
	Genetic Algorithms: Search, Optimization and Machine Learning, Addison Wesley, N.Y., 1989, ISBN 817758829X, 9788177588293

	3.
	S. Rajasekaran and G.A.V.Pai
	Neural Networks, Fuzzy Logic and Genetic Algorithms, PHI, 2nd edition, 2003, 

	4.
	R.Eberhart, P.Simpson and R.Dobbins
	Computational Intelligence - PC Tools, AP Professional, Boston, 1996, ISBN 3642017991, 9783642017995

	5.
	NPTEL link
	https://onlinecourses.nptel.ac.in/noc22_cs54/preview 


Course Outcomes: After the completion of this course, students will be able to:
CO1: Apply the knowledge of hard and soft computing techniques
CO2: Apply the concepts of Artificial neural networks to various applications
CO3: Analyze the concepts of approximate reasoning using Fuzzy logic concepts to solve real world problems.
CO4: Solve optimization problems using Evolutionary algorithms or Genetic algorithms.
CO5: Classify the hybrid computing techniques to solve real world problems.

Mapping of Course Outcomes (COs) to Program Outcomes (POs) & Program Specific Outcomes (PSOs)
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B.E. in Electrical and Electronics Engineering
SCHEME OF TEACHING AND EXAMINATION (2022 Scheme) (w.e.f. 2025-26)

VII Semester (Swappable VII and VIII Semester)
reaching Teaching hrs.fweek Examination
2| &= Course Tite L EEYE e py e e e S
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Note: IPCC: Integrated Professional Core Course, PCC: Professional Core Course; PEC: Professional Elective Course;
OEC: Open Elective Course; PROJ: Project Phase II;
L: Lecture, T: Tutorial, P: Practical S= SDA: Skill Development Activity, CIE: Continuous Internal Evaluation, SEE: Semester End Evaluation.

Professional Elective Course (PEC) (Offered by the Department)
STEEPEO1 _[Electric Vehicles and Battery Technology STEEPE03 _[Energy auditing and Demand side management
STEEPE02 _|Testing and Commissioning of Electrical Equipment STEEPE04 _[Soft computing

[Note: VIT and VIII semesters of IV years of the program

1) Institutions can swap the VII and VIII Semester Schemes of Teaching and Examinations to accommodate rescarch internships/ industry internships after the VI semester.

12)  Credits carned for the courses of VII and VIII Semester Scheme of Teaching and Examinations shall be counted against the corresponding semesters whether the VII or VI
semesters is completed during the beginning of the IV year or the later part of IV years of the program.

[Professional Core Course (IPCC): Refers to Professional Core Course Theory Integrated with practical of the same course. Credit for IPCC can be 04 and its Teaching—Learning|
Ihours (.- T.: P) can be considered as (3.- 0. 2) or (2 2.- 2). The theory part of the IPCC shall be evaluated both by CIE and SEE. The practical part shall be evaluated by only CIE|
(20 SEE). However, questions from the practical part of IPCC shall be included in the SEE question paper. For more details, the regulation governing the Degree of Bachelor o
|Engineering (B.E.) 2022-23 may please be referred.

[Professional Elective Courses (PEC): A professional clective (PEC) course is infended to enhiance the depth and breadth of educational experience in the Engincering and|
|Technology curriculum. Multidisciplinary courses that are added supplement the latest trend and advanced technology in the selected stream of Engincering. Each group wil provide|
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(An autonomons institution affliated to VTU, Belagavi, Approved by AICTE, New Delhi, Accredited by NAAC with A" grade & IS0 9001:2015 Certified)

B.E. in Electrical and Electronics Engineering
SCHEME OF TEACHING AND EXAMINATION (2022 Scheme) (w.e.f. 2025-26)
<VIII Semester (Swappable VII and VIII Semester)

— Teaching hrs ek Examination
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PEC: Professional Elective Course; OEC: Open Elective Course (Online): INT: Industry Intemship  Research Internship / Rural Intemship
L: Lecture, T: Tutorial, P: Practical S= SDA- Skill Development Activity, CIE: Continuous Internal Evaluation, SEE: Semester End Evaluation.
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Open Elective (Online Courses — suggested by BoS, NPTEL)
[Fundamentals OF Artificial Inteligence (Frof. Shyasmanta M. Sustainable Power Generation Systems (Prof. Parka) Kalita 117G)
SSEEOEO! | Hazarika -I1TD) (noc23-ge40) SSEEOEO! | 0c3-ged7)

[Note: VIT and VIIL semesters of IV years of the program

11 Tnstinstinns can ssan the VIT and VITT Semester Schemes of Tearhing and Fx aminatians tn aceammadate rasearch intemshins. indhsts intemshins a ftor the VT ssmester

Page:30f4 | Words: 1,747 | B English (US) | IEEE

H P Type here to search

&





