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Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Program Final Year B. Tech. Electrical Engineering 

Class, Semester Final Year B. Tech., Sem. VII & VIII (Option A, B, C, D) 

Course Code 7EL411 

Course Name  Program Elective – 2  ANN and Fuzzy Control 

Desired Requisites Nil 

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3 Hrs./week MSE ISE ESE Total 

Tutorial - 30 20 50 100 

  Credits: 3 

 

Course Objectives 

1 This course intends to develop an understanding of the basic concepts of ANN and Fuzzy Logic 

2 
It will make students to learn different modern computational intelligent algorithms Fuzzy logic and 

neural network algorithms. 

3 It will make students to apply fuzzy and Neuro –intelligent algorithms. 

4 It will make students to study hybrid intelligent Systems using optimization techniques. 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

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

CO Course Outcome Statement/s 

Bloom’s 

Taxonomy 

Level 

Bloom’s 

Taxonomy 

Description 

CO1 Outline the principles of Artificial intelligence. II Understanding 

CO2 Describe intelligent algorithms like fuzzy logic and neural network. II Understanding 

CO3 Demonstrate make use of fuzzy expert systems and Neuro –

intelligent algorithms. 
III 

Applying 

CO4 Use of different intelligent algorithms and combination of them. III Applying 

 

Module Module Contents Hours 

I 

Introduction to Intelligent Systems 

Artificial intelligence, Neural and fuzzy systems, need and concepts, historical 

development, computational intelligence, comparison with conventional logic 

and design approach, engineering complex systems and limitations of 

traditional design, AI and ML approach. 

3 

II 

Artificial Neural Network 

Introduction to Artificial Neural Network, Biological Neuron, Biological and 

Artificial Neuron Models, Types of Neuron Activation Function, ANN 

Architectures Learning Strategy (Supervised, Unsupervised, Reinforcement), 

Learning Rules. Perceptron Models. 

7 

III 

Performance Optimization and Learning Rules  

Performance surface and optimization algorithm, gradient and steepest descent 

techniques, newton method, Widrow LMS algorithm, Back propagation 

algorithm. 

7 

IV 

Associative Learning and Modern Neural Networks 

Introduction, Associative Memory, Unsupervised Algorithms, RBF and CNN 

neural networks, Deep learning neural nets, applications to Power systems and 

control system.  

7 

V 

Fuzzy Systems 

Introduction, Fuzzy versus crisp, fuzzy sets: membership function, Basic fuzzy 

set operations, fuzzy relations and compositions, Fuzzy Inference and Fuzzy 

Implication, Mamdani and Sugeno Implications, Defuzzification methods.  

8 



VI 

Fuzzy Intelligent Control Systems 

Basic Control system, Fuzzy based controller design, FKBC using Mamdani 

and Sugeno model, hybrid Neuro-fuzzy controller, Optimization of fuzzy 

system,  Genetic algorithm, Particle swarm and other modern optimization 

algorithms,  Applications to control systems and  power systems. 

7 

 

Textbooks 

1 
S. N. Sivanandam, S. Sumathi, S. N. Deepa, Introduction to Neural Network , Tata McGraw-

Hill, New Delhi, 2012. 

2 Timothy S.Ross, Fuzzy Logic with engineering application , Wiley India Pvt. Ltd., 2011. 

References 

1 
Crina Grosan, Ajith Abraham, “Intelligent Systems: A Modern Approach” , Springer Verlag,  

2011. 

2 
Adrian A. Hopgood, “Intelligent systems for engineers and scientists”, Second Edition, CRC  

Press, 2001. 

3 Simon Haykin, ‘Neural Networks and Learning Machines’ Pearson Education, 3rd Edition, 2016. 

 

Useful Links 

1 http://nptel.ac.in/downloads 

 

CO-PO Mapping 

 Program Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 11 1 2 

CO1 2             

CO2 2  3 3          

CO3  2   2 2      2 2 

CO4  3          2 2 

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High 

Each CO of the course must map to at least one PO. 

 

Assessment  

The assessment is based on MSE, ISE and ESE.  

MSE shall be typically on modules 1 to 3. 

ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can be 

field visit, assignments etc. and is expected to map at least one higher order PO. 

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on modules 

4 to 6.  

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in ESE 

are needed. (ESE shall be a separate head of passing)  

 

Syllabus Prepared By A.B. Patil 

Syllabus Checked By A. N. Inamdar 

 

  



Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Program Final Year B. Tech. Electrical Engineering 

Class, Semester Final Year B. Tech., Sem. VII & VIII (Option A, B, C, D) 

Course Code 7EL412 

Course Name  Program Elective 2: Introduction to Electric Vehicle 

Desired Requisites Electrical Machines, Power Electronics 

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3 Hrs/week MSE ISE ESE Total 

Tutorial - 30 20 50 100 

  Credits: 3 

 

Course Objectives 

1 To develop basic knowledge related to architecture of Electric Vehicles. 

2 To provide knowledge related to design aspects and dynamics of Electric Vehicles 

3 
The course aims at enabling students to understand the motor specifications and charging standards 

for Electric vehicles. 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

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

CO Course Outcome Statement/s 

Bloom’s 

Taxonomy 

Level 

Bloom’s 

Taxonomy 

Description 

CO1 Examine the architecture and features of Electric Vehicles II Understanding 

CO2 
Illustrate various topologies of Electric vehicles for different design 

considerations 
III Applying 

CO3 Compute the vehicle dynamics for Electric vehicle systems III Applying 

CO4 Illustrate various machines for Electric vehicles  III Applying 

 

Module Module Contents Hours 

I 

Introduction to Electric Vehicles 

Background of Electric Vehicles, Electric Vehicle System, Components of 

Electric Vehicles, Advantages of Electric Vehicles, Efficiency, Pollution 

Comparison with conventional vehicles, Fundamentals of Electric Vehicles 

6 

II 

Types of Electric Vehicles and Architecture of EVs  

Concept of Electric, Hybrid and Plug-in Electric Vehicles, Typical 

configuration of Hybrid Electric Vehicle, Topologies of HEVs: Series, Parallel 

and Series Parallel Configuration, Topologies of Plug-in Hybrid Electric 

Vehicles, Fuel Cell Electric Vehicles, Solar Powered Electric Vehicles 

7 

III 

Design Considerations for Electric Vehicle  

Introduction to EV design fundamentals, Aerodynamic Consideration, Rolling 

resistance, Transmission efficiency, Consideration of vehicle mass, Basics of 

Electric vehicle chassis and body design, general issues in Electric vehicle 

design 

7 

IV 

Vehicle Dynamics  

Roadway fundamentals, Vehicle Kinetics, Dynamics of Vehicle Motion, 

Propulsion power: Force velocity characteristics, Vehicle gradability, Velocity 

and Acceleration: Velocity Profile, Distance traversed 

7 

V 

Electric Machines in EV systems  

Motor and Engine ratings, EV and HEV motor requirements, Three phase AC 

machines for Electric vehicles: Induction Machines, SRM machines, PMSM 

machines, Design aspects for EV systems, Numericals 

6 



VI 

Electric Vehicle Chargers and Charging Standards 

EV charging: requirements and Classification, Charging standards for Electric 

vehicles, Introduction to AC and DC chargers for EV systems, Working of 

Electric Vehicle Supply Equipment (EVSE), Fast Chargers for EV systems 

6 

 

Textbooks 

1 Iqbal Husain, Electric and Hybrid Vehicles: Design Fundamentals, CRC Press, 2003 

2 James Larminie, John Lowry, Electric Vehicle Technology Explained, Wiley, 2nd edition, 2012 

References 

1 
Sheldon Williamson,  Energy Management Strategies for Electric and Plug-in Hybrid Electric 

Vehicles ’, Springer-Verlag, 2012 

2 
M. Ehsani, Y. Gao, S. Gay and A. Emadi, ‘Modern Electric, Hybrid Electric, and Fuel Cell 

Vehicles’, CRC Press, 2005 

Useful Links 

1 https://onlinecourses.nptel.ac.in/noc22_ee53/preview 

2 https://www.youtube.com/watch?v=wypbLRe9xUg 

 

CO-PO Mapping 

Program Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 11 1 2 

CO1 3 3    2        

CO2   3           

CO3    2 2        3 

CO4   2 2         3 

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High 

Each CO of the course must map to at least one PO. 

 

Assessment  

The assessment is based on MSE, ISE and ESE.  

MSE shall be typically on modules 1 to 3. 

ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can be 

field visit, assignments etc. and is expected to map at least one higher order PO. 

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on modules 

4 to 6.  

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in ESE 

are needed. (ESE shall be a separate head of passing)  

 

Syllabus Prepared By Dr. S. S. Karvekar 

Syllabus Checked By Mrs. A. A. Dhamangaonkar 

 

  



Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Program Final Year B. Tech. Electrical Engineering 

Class, Semester Final Year B. Tech., Sem. VII & VIII (Option A, B, C, D) 

Course Code 7EL413 

Course Name  Program Elective 2: PLC and SCADA 

Desired Requisites Analog and Digital Electronics  

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3 Hrs/week MSE ISE ESE Total 

Tutorial - 30 20 50 100 

  Credits: 3 

 

Course Objectives 

1 To understand basic concept, architecture and applications of PLC. 

2 To gain in-depth knowledge of various PLC programming instructions. 

3 To develop ladder logic programs for various functions. 

4 To study SCADA systems and its applications in automation.    

Course Outcomes (CO) with Bloom’s Taxonomy Level 

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

CO Course Outcome Statement/s 

Bloom’s 

Taxonomy 

Level 

Bloom’s 

Taxonomy 

Description 

CO1 Describe the hardware structure of different PLC elements. II Understand 

CO2 
Implement ladder logic programming technique to demonstrate use 

of PLC timers, counters for industrial automation 
III Apply 

CO3 
Develop ladder logic program using arithmetic, compare and data 

handling functions.   
III Apply 

CO4 Explain role of SCADA in Industrial automation II Understand 

 

Module Module Contents Hours 

I 

PLC: 

Basics of Industrial Control and Automation, PLC Wiring, Advantages, 

Disadvantages, Parts of PLC, PLC Input module, PLC Output Module, PLC 

Architecture, PLC Operation, PLC as a computer, PLC memory and 

interfacing, Power Supply for PLC 

6 

II 

Basic PLC programming:  

Ladder Logic Symbols, Latching and Unlatching of PLC, Programming on/ off 

inputs to produce on/off outputs, relation of digital gate logic to contact / coil 

logic, creating ladder diagrams from process control description. 

7 

III 

PLC Timer and Counter Functions:  

PLC timer functions, Types of PLC timers, Programming of Non-retentive 

timers for various applications, Programming of ON timers, OFF timers, PLC 

counter functions, Programming of UP, DOWN counters, Case studies related 

to Industrial Automations, Counter Application examples   

7 

IV 

PLC Arithmetic and Comparison Functions:  

PLC Arithmetic functions, PLC comparison functions, Conversion functions, 

Master control relay functions, PLC jump functions, Jump with return and 

Jump with No return functions, Programs related to Arithmetic, Comparison 

and Branch functions 

7 



V 

PLC Functions: 

Data move system, data handling functions, Digital bit functions and 

applications, sequencer functions, Analog input and outputs in PLC, Analog 

PLC operations, Application examples, PID control using PLC, Updates in 

Industrial Internet of Things 

6 

VI 

Introduction to SCADA Systems:  
Definition and evolution of SCADA.  Hardware Architecture, software 

Architecture, Working Procedure of SCADA system, SCADA for Remote 

Industrial plant, Applications, Advantages. 

6 

 

Textbooks 

1 

John W. Webb, Ronald A.  Reis, ‘Programmable logic controllers, principles & applications’, 

PHI  

publication, Eastern Economic Edition, 1994 

2 Gary dunning, ‘Introduction to PLC’, Thomson learning, Edition III, 2006 

References 

1 
John R. Hackworth and Peterson, ‘PLC controllers programming methods and applications’, 

PHI, 2004 

2 
Frank D. Petruzella, ‘Programmable Logic Controllers’, 3rd Edition, Tata McGraw Hill, New 

York, 2010 

 

Useful Links 

1 
Industrial Automation and Control, IIT Kharagpur  

Prof. S. Mukhopadhyay, Prof. S. Sen https://nptel.ac.in/courses/108105063 

2 NOC: Industrial Automation and Control, IIT Kharagpur: https://nptel.ac.in/courses/108105088 

 

CO-PO Mapping 

 Program Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 11 1 2 

CO1 2 2            

CO2 2 2 3  3        2 

CO3 2 2 3  3        2 

CO4 2    3        2 

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High 

Each CO of the course must map to at least one PO. 

 

Assessment  

The assessment is based on MSE, ISE and ESE.  

MSE shall be typically on modules 1 to 3. 

ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can be 

field visit, assignments etc. and is expected to map at least one higher order PO. 

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on modules 

4 to 6.  

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in ESE 

are needed. (ESE shall be a separate head of passing)  

 

Syllabus Prepared By Mr. M. S. Mahagaonkar 

Syllabus Checked By Dr. S. S. Karvekar 

 
 



Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Program  Final Year B. Tech. Electrical Engineering 

Class, Semester Final Year B. Tech., Sem. VII & VIII (Option A, B, C, D) 

Course Code 7EL414 

Course Name  Program Elective 2: Electrical Machine Design 

Desired Requisites: DC Machines and Transformer, AC Machines 

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3 Hrs/week MSE ISE ESE Total 

Tutorial - 30 20 50 100 

  Credits: 3 

 

Course Objectives 

1 This course intends to provide basic knowledge of design process of Electrical Machines. 

2 
It is aimed to impart skills to perform and apply basics of Electrical Engineering for design of 

Electrical machines. 

3 To develop knowledge on cooling and ventilation schemes of static and rotating machines. 

4 To solve design problems related to static and rotating machines. 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

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

CO Course Outcome Statement/s 

Bloom’s 

Taxonomy 

Level 

Bloom’s 

Taxonomy 

Description 

CO1 Summarize the design procedure for electrical machine. II Understanding 

CO2 Solve different problems related to design of electrical machines. III Applying 

CO3 Analyze the performance of machine based on design details. IV Analyzing 

CO4 Design transformer, induction motor and synchronous machine. VI Creating 

 

Module Module Contents Hours 

I 

Design of Transformers 

Output equation, EMF per turn. Ratio of iron loss to copper loss, Relation 

between core area and weights of iron and copper, optimum designs, Core 

design. Design of windings. 

6 

II 
Performance Evaluation of Transformer 

Calculation of no-load current. Equivalent circuit and performance 

characteristics. Temperature rise. Design of tank and radiators. 

6 

III 

Design of Three Phase Induction Motors 

Output equation. Specific electric and magnetic loadings. Efficiency and power 

factor, main dimensions. Type of winding and connection.Turns per phase, 

shape of stator slots. Number of stator slots, design of stators. 

7 

IV 

Operating Characteristics of Three Phase Induction Motors 

No load current Magnetizing current, loss component short circuit current. Use 

of circle diagram to obtain performance figures. Calculation of static torque, 

maximum torque, maximum output, maximum power factor. Dispersion 

coefficient. 

7 

V 

Design of Synchronous Machines 

Construction of water wheel and turbo alternators. Different parts and materials 

used for Synchronous machine, choice  of electric and magnetic loadings, 

Output equation. Determination of diameter and length, effect of short circuit 

ratio on machine performance. 

 

7 



VI 

Computer Aided Design of Electrical Machines 

Benefits of computer in machine design, methods of approach, optimization 

and computer aided design of induction motor and three phase transformer, 

Testing as per IS, Introduction to FEM. 

6 

 

Textbooks 

1 
“A Course in Electrical Machine Design” - by A. K. Sawhney, DhanpatRai and Sons, Delhi, 6th 

Edition, 2006. 

2 
“Design of Electrical Machines”, by V.N. Mittle and A. Mittle, Standard Publications & 

Distributors, Delhi, 2002. 

References 

1 
“Principles of Electrical Machine Design”, by R.K. Agarwal, S.K. Kataria and Sons, Delhi, 

2002. 

2 
“Principles of Electrical Machine Design with Computer Programmes” S.K. Sen, Oxford and 

IBH Publishing Co. Pvt. Ltd., New Delhi, 1987. 

 

Useful Links 

1 Design of Electric Motors (NPTEL):https://nptel.ac.in/courses/108108191 

2 Computer-Aided Design of Electrical Machines (NPTEL):https://nptel.ac.in/courses/108102372 

 

Assessment  

The assessment is based on MSE, ISE and ESE.  

MSE shall be typically on modules 1 to 3. 

ISEshall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can be 

field visit, assignments etc. and is expected to map at least one higher order PO. 

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on modules 

4 to 6. 

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in ESE 

are needed. (ESE shall be a separate head of passing)  

 

Syllabus Prepared By Mr. S. S. Medhekar 

Syllabus Checked By Dr. R. P. Hasabe 

 

  

CO-PO Mapping 

 Programme Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 11 1 2 

CO1 3 1 1        1   

CO2 3 3 1  1         

CO3 2 3 1 2 1         

CO4 2 2 3 1 2      1  3 

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High 

Each CO of the course must map to at least one PO. 

https://nptel.ac.in/courses/108108191
https://nptel.ac.in/courses/108102372


Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Program Final Year B. Tech. Electrical Engineering 

Class, Semester Final Year B. Tech., Sem. VII & VIII (Option A, B, C, D) 

Course Code 7EL415 

Course Name  Program Elective 3: Flexible AC Transmission Systems (FACTS) 

Desired Requisites Power Electronics , Power System Analysis and Stability 

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3 Hrs/week MSE ISE ESE Total 

Tutorial - 30 20 50 100 

  Credits: 3 

 

Course Objectives 

1 
To make students understand the concept of FACTs envisages the use of power electronics to improve 

system operation by fast & reliable control. 

2 
To cover concepts of FACTs including the description, principle of working and analysis of various 

FACTs controllers. 

3 To strengthen the control of FACTs and system interactions. 

4 To Use suitable FACTS controller for a particular application. 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

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

CO Course Outcome Statement/s 

Bloom’s 

Taxonomy 

Level 

Bloom’s 

Taxonomy 

Description 

CO1 
Describe necessity, operating principles and benefits of various 

FACTS device. 
II Understanding 

CO2 
Use the suitable shunt/series FACTS controller for a particular 

application. 
III Applying 

CO3 
Use the suitable switching converter type FACTS controller for 

a particular application. 
III Applying 

CO4 
Analyse the functioning and control of various FACTS 

Controller 
IV Analysing 

 

Module Module Contents Hours 

I 

FACTS 

Transmission Interconnections, Flow of Power in an AC System , Limits of 

the Loading Capability, Power Flow and Dynamic Stability Considerations 

of a Transmission Interconnection, Relative Importance of Controllable 

Parameters, Basic Types of FACTS Controllers, FACTS & HVDC. 

7 

II 

Static Shunt Compensation  

Objectives of shunt compensation, Midpoint and end point voltage 

regulation to prevent voltage instability,  Improvement of transient stability, 

Power oscillation damping, Different methods of controllable variable 

impedance type static var generation, A comparison of different svcs. 

7 

 

 

III 

Static Series Compensation 

Objectives of Series Compensation, Concept of Series Capacitive 

Compensation, Voltage Stability, Improvement of Transient Stability, Power 

Oscillation Damping, Different Methods of Variable Impedance Type Series 

Compensators, Basic Operating Control Schemes for GCSC, TSSC, and 

TCSC.  

 

6 



IV 

Switching Converter Type Shunt and Series Compensators 

Basic Operating Principles and Control Approaches STATCOM,  V-I 

characteristics, Comparison Between STATCOM and SVC, The Static 

Synchronous Series Compensator (SSSC), Transmitted Power Versus 

Transmission Angle Characteristic, Capability to Provide Real Power 

Compensation, Internal & External Control,  Control for Series Reactive 

Compensators 

7 

V 

Static Voltage and Phase Angle Regulator  

Objectives of Voltage and Phase Angle Regulators, Voltage and Phase 

Angle Regulation, Approaches to Thyristor-Controlled Voltage and Phase, 

Angle Regulators (TCVRs and TCPARs), Switching Converter-Based 

Voltage and Phase Angle, Regulators, Hybrid Phase Angle Regulators. 

 

6 

VI 

Combined Compensators: Unified Power Flow Controller (UPFC) and 

Interline Power Flow Controller (IPFC) 

Basic Operating Principles and Control Scheme of UPFC, Real and 

Reactive Power Flow Control, Comparison of UPFC to Series 

Compensators Hybrid Arrangements, UPFC with a Phase, Shifting 

Transformer, Basic Operating Principles and Control Scheme of IPFC.  

 

6 

 

Text Books 

1 
Narain G.Hingorani, Laszio. Gyugyi, ‘Understanding FACTS Concepts and Technology of 

Flexible AC Transmission System’, Standard Publishers, Delhi, 2001. 

2 
K.R. Padiyar, NEW AGE INTERNATIONAL Facts Controllers in Power Transmission and 

Distribution. 

References 

1 
A.T. John, ‘Flexible AC Transmission System’, Institution of Electrical and Electronic Engineers 

(IEEE), 1999. 

2 
R. Mohan Mathur, Rajiv. K. Varma, ‘Thyristor – Based Facts Controllers for Electrical 

Transmission Systems’, IEEE press and John Wiley & Sons Inc., 2002 

3 Prabha Kundur, ‘Power System Stability and Control’, McGraw Hill, 1994. 

 

Useful Links 

1 https://nptel.ac.in/courses/108/107/108107114/ 

 

CO-PO Mapping 

 Program Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 11 1 2 

CO1 3        1   2  

CO2 3 2       1   2  

CO3 3 2       1   2  

CO4 3 2       1   2  

The strength of mapping is to be written as 1,2,3; Where, 1: Low, 2: Medium, 3: High 

Each CO of the course must map to at least one PO. 

 

Assessment  

The assessment is based on MSE, ISE and ESE.  

MSE shall be typically on modules 1 to 3. 

ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can be 

field visit, assignments etc. and is expected to map at least one higher order PO. 

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on modules 

4 to 6.  

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in ESE 

are needed. (ESE shall be a separate head of passing)  

 

 



Syllabus Prepared By Dr. Swapnil D Patil 

Syllabus Checked By Dr. Seema P Diwan 

 

  



 

Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Program Final Year B. Tech. Electrical Engineering 

Class, Semester Final Year B. Tech., Sem. VII & VIII (Option A, B, C, D) 

Course Code 7EL416 

Course Name  Program Elective 3: HVDC 

Desired Requisites Power Electronics, Electrical Transmission and Distribution 

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3 Hrs/week MSE ISE ESE Total 

Tutorial - 30 20 50 100 

  Credits: 3 

 

Course Objectives 

1 This course intends the students to analyze concept of HVDC Transmission System. 

2 
It provides the knowledge of appropriate control and protection systems in HVDC Transmission 

System. 

3 It gives the overview of recent trends in HVDC Transmission System. 

4 
This course intends the students to understand the concept of multi terminal HVDC Transmission 

System. 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

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

CO Course Outcome Statement/s 

Bloom’s 

Taxonomy 

Level 

Bloom’s 

Taxonomy 

Description 

CO1 Describe the operation of the HVDC system. II Understanding 

CO2 Explain different configurations of the HVDC system. II Understanding 

CO3 Determine various control and protection schemes for the HVDC 

transmission system. 

III 
Applying 

CO4 Categorize a multi-terminal HVDC transmission system.  IV Analysing 

 

Module Module Contents Hours 

I 

Introduction to HVDC Transmission 

HVDC Projects in India and Abroad, Types of HVDC Transmission Systems, 

Equipment required for HVDC System, Layout oh HVDC Station Comparison 

of AC and DC Transmission, Comparison of HVDC Link with EHVAC Link. 

6 

II 

Analysis of HVDC converter 

Different modes of valve operation, output voltage waveforms, DC voltage in 

rectification, and inverter operation, valve voltages, equivalent electrical 

circuit, converter charts. 

7 

III 

HVDCTS control features 

Control modes, control schemes and their comparisons, energization and de-

energization of bridges, starting and stopping of the DC link. 

7 

IV 

Faults and over-voltages 

Converter mal-operations, commutation failure, over-voltages in HVDCTS, 

protection of converters, D C reactor and damper circuits. 

6 

V 

Harmonics and their suppression in HVDCTS 

Harmonic analysis, filter design, minimum cost tuned AC filters, and reactive 

power requirements. 

7 



VI 

Multi-terminal HVDCTS 

Types of MTDC system Series and parallel MTDCTS, their control, 

introduction to HVDC light, and recent trends in HVDCTS, Comparison 

between MTDC and AC 

6 

 

Textbooks 

1 S Kamakshaiah, V Kamaraju “HVDC Transmission”, Tata McGraw Hill, New Delhi, 2011. 

2 K.R. Padiyar, “H.V.D.C. Power Transmission”, Wiley Eastern, New Delhi,1993 

References 

1 J. Arrillaga, “H.V.D.C. Transmission”, Peter limited,1998. 

2 S.Rao, “E.H.V.A.C. & H.V.D.C. Transmission”, Khanna Publishers, 2009. 

3 E.W. Kimbark, “Direct Current Transmission”, Win publisher,1971. 

 

Useful Links 

1 https://nptel.ac.in/courses/108104013  

 

CO-PO Mapping 

 Program Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 11 1 2 

CO1 3 1       1   2  

CO2 3 2       1   2  

CO3 3 2       1   2  

CO4 3 1       1   2  

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High 

Each CO of the course must map to at least one PO. 

 

Assessment  

The assessment is based on MSE, ISE and ESE.  

MSE shall be typically on modules 1 to 3. 

ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can be 

field visit, assignments etc. and is expected to map at least one higher order PO. 

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on modules 

4 to 6.  

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in ESE 

are needed. (ESE shall be a separate head of passing)  

 

Syllabus Prepared By Mr. Vikram Sathe 

Syllabus Checked By Dr. Swapnil Patil 

 

  



Walchand College of Engineering, Sangli 

(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Program Final Year B. Tech. Electrical Engineering 

Class, Semester Final Year B. Tech., Sem. VII & VIII (Option A, B, C, D) 

Course Code 7EL417 

Course Name Program Elective 3: SMART Grid 

Desired Requisites Power System Protection 

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3 Hrs/week MSE ISE ESE Total 

Tutorial - 30 20 50 100 

  Credits: 3 

 

Course Objectives 

1 To provide the advance knowledge in the field of Smart grid technology 

2 To make the students aware of research avenues in the field of smart grid technology 

3 To develop the skills of simulation and analysis of Smart grid systems. 

4 To understand the load flow and protection issues in Smart grid systems. 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

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

 

CO 

 

Course Outcome Statement/s 

Bloom’s 

Taxonomy 

Level 

Bloom’s 

Taxonomy 

Description 

CO1 Explain various concepts associated with Smart grid. II Understanding 

CO2 
Apply smart grid concept to power system monitoring, 
communication and protection. 

III Applying 

CO3 
Analyze tools for smart grid’s performance, stability and 
computational analysis. 

IV Analyzing 

CO4 Evaluate the performance of DC-AC Hybrid Micro grid. V Evaluating 

 

Module Module Contents Hours 

 
I 

Smart Grid Architecture 

Introduction Smart grid verses today’s grid, computational intelligence, 
power system enhancement, Smart grid market drivers, architecture of SMART 

grid, and function of Smart grid components. 

 
6 

 

 
II 

Smart Grid Technologies 

Introduction to Smart Meters, Automatic Meter Reading(AMR), Outage 

Management System(OMS), Plug in Hybrid Electric Vehicles(PHEV) & more, 

Substation Automation, Feeder Automation, Geographic Information System 

(GIS), Intelligent Electronic Devices(IED) & their application for monitoring 

& protection 

 

 
7 

 
III 

Transmission Aspects 

Wide area Monitoring Systems (WAMS), PMU and PDCs, PMU placement, 

linear state estimation, System security under SMART grid environment, 

Concept of Resilient & Self-Healing Grid, adaptive relaying using PMUs 

 
6 

 

 
IV 

Communication Aspects 

Elements of communication and networking: architectures, standards and 

adaptation of power line communication (PLCC), zigbee, GSM, and more; 

machine to machine communication models for the SMART grid; Home area 

networks (HAN) and neighborhood area networks (NAN); reliability, 

redundancy and security aspects. 

 

 
7 



 

V 
Smart Grid load flow and Protection 

Load flow in Smart grid, load flow methods, congestion management flow 
effect, load flow for SMART grid design Smart Grid Protection. 

 

6 

 
VI 

AC DC and Hybrid Micro grid 

Basics of AC and DC Micro grid, operation and control of DC Micro Grid, AC 

Micro Grid and AC DC hybrid micro grid. Demand side management and 

Demand response analysis of smart Grid. 

 
7 

 

Textbooks 

1 
Janaka Ekanayake, Nick Jenkins, Kithsiri Liyanage, Jianzhong Wu, Akihiko Yokoyama, “SMART 
Grid: Technology and Applications”, Wiley,2012. 

2 G. M. Masters, Renewable and Efficient Electric Power Systems, John Wiley & Sons Inc., 2004. 

References 

1 
Gilbert N. Sorebo, Michael C. Echols, ‘SMART grid security: An end to end view of security in 
new Electrical grid’, CRC press, Taylor &Fancis group, 2011. 

2 
S. P. Chowdhary, P. Crosley and S. Chowdhary, ‘Micro-grids and active distribution networks’, 
The institution of engineering and technology, London, 2009. 

3 
J. S. Thorp, A.G. Phadke, ‘Synchronized Phasor Measurement and Their Applications’ Springer 
2008. 

 

Useful Links 

1 https://onlinecourses.nptel.ac.in/noc23_ee60/preview 

 

CO-PO Mapping 

 Program Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 11 1 2 

CO1 3             

CO2  2            

CO3     2       2  

CO4    2          

 

Assessment  

The assessment is based on MSE, ISE and ESE.  

MSE shall be typically on modules 1 to 3. 

ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can be 

field visit, assignments etc. and is expected to map at least one higher order PO. 

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on modules 

4 to 6.  

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in ESE 

are needed. (ESE shall be a separate head of passing)  

 

Syllabus Prepared By Dr. D. S. More 

Syllabus Checked By Dr. M. P. Thakare 

 

  



Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Program Final Year B. Tech. Electrical Engineering 

Class, Semester Final Year B. Tech., Sem. VII & VIII (Option A, B, C, D) 

Course Code 7EL418 

Course Name  Program Elective 3: Power System Harmonics  

Desired Requisites Power Electronics, Power System Analysis and Stability  

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3 Hrs/week MSE ISE ESE Total 

Tutorial - 30 20 50 100 

  Credits: 3 

 

Course Objectives 

1 
Equip students with fundamental knowledge about power quality, including its significance, 

standards, and the various classes of power quality problems. 

2 
Provide a comprehensive understanding of harmonic distortion, its sources, effects, and methods for 

locating harmonic sources in commercial and industrial settings. 

3 
Educate students on both passive and active harmonic mitigation techniques, including the design, 

operation, and control of filters. 

4 
Teach students the definitions and calculations of power in single-phase and three-phase circuits 

under various conditions, adhering to IEEE standards. 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

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

CO Course Outcome Statement/s 

Bloom’s 

Taxonomy 

Level 

Bloom’s 

Taxonomy 

Description 

CO1 Explain the basic concepts of Power Quality disturbances, power 

definitions and other figures of merit under distorted operation. 
II Understanding 

CO2 Apply power definitions and calculations for single-phase and three-

phase circuits, under sinusoidal, non-sinusoidal, balanced, and 

unbalanced conditions, using IEEE 1459 standards. 

III Applying 

CO3 Analyse voltage and current harmonic distortions, understanding 

their sources, and evaluating their effects on power systems. 

IV Analysing 

CO4 Evaluate the design of passive and active filters for harmonic 

mitigation, including performing numerical analysis and case 

studies. 

V Evaluating 

 

Module Module Contents Hours 

I 

Introduction to Power Quality  
Voltage quality, Importance of power quality, Power quality standards, General 

classes of power quality problems, Transients, Long-duration voltage 

variations, Short-duration voltage variations, Voltage imbalance, waveform 

distortion voltage fluctuation, Power frequency variations, Power quality terms 

6 

II 

Fundamentals of Harmonics  
Harmonic Distortion, Harmonic Indexes, Harmonic Sources, Locating 

Harmonic Sources, System Response Characteristics, Effects of Harmonic 

Distortion, Parallel resonance, Case study on parallel resonance. 

7 

III 
Harmonic Mitigation Techniques- Passive Filters 
Shunt passive filters, types, Design considerations of single tuned filters, 

detuned filters, high pass filters, Case studies and numerical examples 

6 



IV 

Harmonic Mitigation Techniques-Shunt Active Power Filters 

Introduction, Classification, Principle of operation and control, Analysis and 

Design, Numerical Examples 

7 

V 

Power Definitions in Single Phase Circuits 

Definitions of various powers, power factor and other figures of merit under 

sinusoidal and non-sinusoidal conditions applicable to single phase circuits. 

 

6 

VI 

Power Definitions in Three Phase Circuits 

Definitions of various powers, power factor and other figures of merit under 

balanced, unbalanced and non-sinusoidal conditions. IEEE 1459 power 

definitions applicable to three phase circuits 

 

7 

 

Textbooks 

1 
Roger C. Dugan, Mark F. McGranton and H. Wayne Beety, “Electrical Power Systems Quality” 

McGraw Hill,2012. 

2 Dr. Mahesh Kumar, IIT Chennai, Power Quality in Distribution Systems,2025 

References 

1 
George J. Wakileh, “Power System Harmonics - Fundamentals, Analysis & Filter Design” 

Springer,2001. 

2 
Bhim Singh, Ambrish Chandra, Kamal Al-Haddad, Power Quality Problems and 

Mitigation Techniques, Wiley, 2015. 

 

Useful Links 

1 https://nptel.ac.in/courses/108/107/108107114/ 

 

CO-PO Mapping 

 Program Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 11  1 2 

CO1 3 1           2  

CO2 3 3  1 1        2  

CO3 2 3  2 1        2  

CO4 2 3 3 2 2 1 1      2  

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High 

Each CO of the course must map to at least one PO. 

 

Assessment  

The assessment is based on MSE, ISE and ESE.  

MSE shall be typically on modules 1 to 3. 

ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can be 

field visit, assignments etc. and is expected to map at least one higher order PO. 

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on modules 

4 to 6.  

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in ESE 

are needed. (ESE shall be a separate head of passing)  

 

Syllabus Prepared By Dr. Mrs. Seema P Diwan 

Syllabus Checked By Dr. Swapnil Patil 

  



Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Program Final Year B. Tech. Electrical Engineering 

Class, Semester Final Year B. Tech., Sem. VII & VIII (Option A, B, C, D) 

Course Code 7RM403 

Course Name  Research Methodology  

Desired Requisites 
Basic knowledge of engineering concepts, technical communication, 

analytical thinking, and problem-solving skills. 

 

Teaching Scheme Examination Scheme (Marks) 

Lecture  2 Hrs/week MSE ISE ESE Total 

Tutorial - 30 20 50 100 

  Credits: 2 

 

Course Objectives 

1 
Understand the fundamentals of research methodology, including research processes, problem 

formulation, literature review, and research design 

2 
Develop the ability to analyze research problems, collect and interpret data, and evaluate 

engineering solutions using scientific methods. 

3 
Acquire skills in technical writing, research publication, presentation, and adherence to research 

and publication ethics 

4 
Gain knowledge of Intellectual Property Rights (IPR), patents, technology transfer, innovation, 

startups, and entrepreneurship for the protection and commercialization of research outcomes. 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

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

CO Course Outcome Statement/s 

Bloom’s 

Taxonomy 

Level 

Bloom’s 

Taxonomy 

Description 

CO1 

Apply appropriate research methodologies, literature review 

techniques, and research designs to formulate and investigate 

engineering research problems. 

III Apply 

CO2 

Analyze research data, interpret findings, and evaluate alternative 

solutions considering technical, economic, ethical, and societal 

aspects. 

IV Analyze 

CO3 

Create technical reports, research papers, dissertations, and 

professional presentations by following research and publication 

ethics. 

VI Create 

CO4 

Apply the concepts of Intellectual Property Rights, patents, 

technology transfer, innovation, and entrepreneurship for protecting 

and commercializing engineering research outcomes. 

III Apply 

 

Module Module Contents Hours 

I 

Introduction to Research Methodology 

Meaning and objectives of research, Motivation in research, Types of research, 

Research approaches, Significance of research, Research process, Scientific 

method, Research ethics, Research opportunities in electrical engineering, 

Problems encountered by researchers. 

4 

II 

Research Problem Identification and Literature Review 

Selection and formulation of research problem, Defining research objectives 

and scope, Literature survey techniques, Sources of technical information, 

review of journals, Conferences and patents, Identification of research gaps, 

Case studies in electrical engineering research. 

5 



III 

Research Design and Data Analysis 

Research design, Experimental and analytical research, Hypothesis 

formulation, Sampling techniques, Data collection methods, Design of 

experiments, Statistical tools, Data analysis and interpretation using 

engineering applications. 

5 

IV 

Technical Writing and Publication Ethics 

interpretation of results, Structure of technical reports, Research paper writing, 

Thesis and dissertation writing, Referencing and citation styles, Plagiarism and 

publication ethics, journal selection, Conference paper preparation and 

presentation skills 

4 

V 

Intellectual Property Rights (IPR) and Patents 

Introduction to IPR, Patents, copyrights, Trademarks, Industrial designs, 

Geographical indications, Patent search databases, Patent filing procedure, 

Patent cooperation treaty (pct), Technology transfer and commercialization, 

case studies. 

4 

VI 

Innovation, Startup and Entrepreneurship 

Innovation and product development, Technology readiness levels (TRL), 

Startup ecosystem in india, Entrepreneurship development, funding agencies, 

incubation centers, Business model canvas, Commercialization of research 

outcomes, Electrical engineering startup case studies. 

4 

 

Textbooks 

1 Kothari C. R, “Research Methodology”, 2nd Edition, New Age International, 2004  

2 
Melville Stuart and Goddard Wayne, “Research Methodology: An Introduction for Science & 

Engineering Students” Juta and Company Ltd, 2000. 

 

References 

1 
Merges Robert, Menell Peter, Lemley Mark, “Intellectual Property in New Technological 

Age”, ASPEN Publishers, 2016. 

2 Halbert, “Resisting Intellectual Property”, Taylor & Francis Ltd ,2007 

3 
Deepak Chopra and Neena Sondhi, Research Methodology: Concepts and cases, Vikas 

Publishing House, New Delhi,2015. 

 

Useful Links 

1 Introduction to Research - Course (nptel.ac.in)  
2 Qualitative Research Methods and Research Writing - Course (nptel.ac.in)  

3 https://www.scopus.com/search/form.uri?display=basic#basic 

4 https://webofscienceacademy.clarivate.com/learn 

5 https://nptel.ac.in/courses/121/106/121106007/ 

 

CO-PO Mapping 

 Program Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 11 1 2 

CO1 3 3  2        2  

CO2 2 3  3 2       2  

CO3        2  3    

CO4        2   3 2  

 

  



Assessment  

The assessment is based on MSE, ISE and ESE.  

MSE shall be typically on modules 1 to 3. 

ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can be 

field visit, assignments, report writing, journal/conference paper writing etc. and is expected to map at least 

one higher order PO. 

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on 

modules 4 to 6.  

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in ESE 

are needed. (ESE shall be a separate head of passing)  

 

Syllabus Prepared By Dr. Mohan P. Thakre 

Syllabus Checked By Dr. Swapnil D. Patil 

 

  



Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Program B. Tech. Engineering (All Branches) 

Class, Semester All Years (Progressive Internship) 

Course Code 7EL445 

Course Name  Internship 

Desired Requisites Completion of previous stage in Internship 

 

Examination Scheme (Marks) 

LA1 (Stage 1) LA2 (Stage 2) ESE (Stage 3) Total 

30 30 40 100 

Credits: 2 to 4 (As per stage) 

 

Course Objectives 

1  To provide progressive industrial exposure across academic years. 

2  To develop technical, analytical, and professional skills. 

3  To bridge the gap between theoretical knowledge and practical applications. 

4  To enhance problem-solving, teamwork, and communication abilities. 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

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

CO Course Outcome Statement/s 

Bloom’s 

Taxonomy 

Level 

Bloom’s 

Taxonomy 

Description 

CO1 
Demonstrate understanding of industrial environment, professional 

ethics, safety practices, and social responsibilities. 

II Understanding 

CO2 
Utilize engineering principles and modern tools to execute 

industrial assignments and technical activities. 

III Applying 

CO3 
Identify, analyze, and evaluate real-world engineering problems and 

propose suitable solutions within given constraints. 

IV & V Analyzing & 

Evaluating 

CO4 
Develop engineering solutions collaboratively by applying 

teamwork, communication, and project management skills. 

VI Creating 

 

Module Module Contents Hours 

I Industry Orientation & Professional Skills 60 

II Engineering Knowledge & Problem Analysis 60 

III Design & Development of Solutions 60 

IV Investigation & Modern Tool Usage 60 

V Society, Environment & Ethics 60 

VI Project Management, Teamwork & Communication 60 

 

Internship Structure 

Stage Schedule Duration Credits 

1 After 1st Year 3–4 Weeks 2 

2 After 2nd Year 3–4 Weeks 2 

3 After TY ESE Minimum 8 Weeks 4 

Stage I shall be conducted after the First Year with a duration of 3–4 weeks carrying 2 credits. During this 

stage, students are required to complete 120 hours of internship/training focused on Industry Orientation, 

Professional Skills, soft skills, Engineering Knowledge, and Problem Analysis. The training is intended to 



develop professional competency, workplace awareness, technical understanding, and analytical abilities 

relevant to engineering practice.   

Stage II shall be conducted after the Second Year with a duration of 3–4 weeks carrying 2 credits. During this 

stage, students are required to complete 120 hours of internship/training covering Design & Development of 

Solutions, Investigation, and Modern Tool Usage to strengthen engineering design practices, problem-solving 

abilities, and the effective application of modern engineering tools and technologies. Students can work in local 

industry and solve real life industry problems by applying domain knowledge. A student can also take an in-

house internship offered by IIE cell, departmental research work, departmental in-house problem statement 

under the faculty guidance. 

Stage III shall be carried out after TY ESE with a minimum duration of 8 weeks carrying 4 credits. During this 

stage, students are required to complete 120 hours of internship in the industry of their program domain. The 

student can complete the internship in the industry in either 7th or 8th semester. Based on the criteria defined 

by CDC cell, a student can undertake an internship of one year span during the entire 7th and 8th semester. 

 

 Successful completion of all internship stages is mandatory for the award of credits and fulfilment of degree 

requirements. 

 

 The internship performance shall be evaluated based on internship report submission, presentation/viva-voce, 

industry mentor feedback, completion of prescribed modules, and attainment of the defined course outcomes. 
 

CO-PO Mapping 

PO 

    CO                  

1 2 3 4 5 6 7 8 9 10 11 PSO1 PSO2 

CO1 2 1 - - - 2 3 3 - - - 1 - 

CO2 3 3 2 2 3 - - 2 2 - - 2 2 

CO3 3 3 3 3 3 - 2 2 2 - - 2 2 

CO4 3 3 3 3 3 - 2 3 3 2 2 3 2 

 

Assessment  

The assessment is based on LA1, LA2 and ESE.  

LA1 shall be typically based on Internship Activity carried out during summer vacation after Sem-II 

LA2 shall be typically based on Internship Activity carried out during summer vacation after Sem-IV 

ESE shall be typically based on Internship Activity carried out during summer vacation after Sem-VI 

Evaluation will be carried out by three committee members 1. Mentor 2. One CAS cell member 3. One 

Department member. 

For passing, Min. 40% marks in (LA1, LA2 and ESE) are needed and Min. 40% marks in ESE are 

needed. (ESE shall be a separate head of passing)  

 

Syllabus Prepared By Mr. N. V. Patel 

Syllabus Checked By Dr. Mrs. A. S. Karvekar 

 

  



Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 onwards 

Course Information 

Program  B. Tech.  

Class, Semester Final Year B. Tech., Sem. VII & VIII (Option A, B, C, D) 

Course Code 7CC403 

Course Name  Co-curricular Achievement Portfolio 

Desired Requisites: - 

 

Teaching Scheme Examination Scheme (Marks) 

Lecture - LA1 LA2 ESE Total 

Tutorial - 30 30 40 100 

Practical 2 hrs./week  

Interaction - Credits: 1 

 

Course Objectives 

1 To expose students to the professional/industrial environment. 

2 Develop skills like teamwork, and communication through field experience. 

3 
Enhance understanding of the socio-economic impact of engineering projects and technology 

on society. 

4 Apply engineering knowledge and problem-solving skills to address real-world challenges. 

Course Outcomes (CO) 

At the end of the course student should be able to 

CO Description 
Blooms Taxonomy 
Descriptor Level 

CO1 
Exhibit social awareness and communications skills and excel at 

the technical competitions. 
Understand II 

CO2 

Apply project planning, teamwork, communication, and 

organizational skills to conduct a technical activity/event for 

societal benefit and prepare an activity report. 

Apply III 

CO3 Analyse the real-life problems in the society. Analyze IV 

CO4 
Work in teams, collaborate with local residents/authorities and 

propose a solution to a techno-socio problem(s). 
Create VI 

 

Lab Activities/Topics  

List of Activities: Students are expected to complete at least one of the following activities 

Co-curricular activity (Team Activity) 

a) The students shall form groups and organise techno-socio activity for the students/community 

in rural areas backward areas. 

b) The students are expected to provide innovative solutions through technical know-how to the 

problems faced by the community/society. 

c) A student or a group of students shall participate in any social activity like “Swach Bharat 

Abhiyan”, “Blood Donation Camp”, or any social activity announced by Govt. / Corporation / 

Panchayat.  

d) A student or a group of students shall participate in University, State, or National-level 

technical events/competitions.  



e) A student shall complete online course(s) on topics beyond the syllabus from Coursera, 

Udemy, Sky-fi lab or courses offered by CSIR / IIRS or Outreach Programmes by AICTE, 

such as ATAL Course or courses on SWAYAM by NPTEL. 

f) A student shall develop any innovative Patent /Gadget / Solution / System and transfer in the 

interest of the Nation / Society / Institute (WCE).  

g) A student shall work as a Volunteer/ Co-ordinator in the students’ organisations/clubs 

within/outside the institute. 

h) A student shall contribute to the departmental development programs, such as Laboratory 

development, NBA/NAAC preparation. 

Involvement in techno-socio activity  

a) Presentation on involvement in techno-socio activity individually/through student clubs 

during FY B. Tech. to TY B. Tech. 

b) Presentation on involvement in techno-socio activity individually/through NGO’s, 

Government Initiatives, etc., during FY B. Tech. to TY B. Tech. 

c) Submission of a summary report on these activities. 

Submission of certificates/documents required for student portfolio  

a) GATE/CAT/GRE, Participation in Co-Curricular and Extra-Curricular Activities within and 

outside the institute. 

b) Awards/Recognitions received in any techno-socio activity can be submitted as achievements.  

c) A student shall publish paper (s) in National / International conferences/journals 

 

References 

1 National Institute for Engineering Ethics (NIEE) 

2 Professional ethics, National Society of Professional Engineers (NSPE). 
 

Useful Links 

1 (https://www.asce.org/pdf/ethics_manual.pdf)  

2 https://www.aicte-india.org/atal  

3 https://nptel.ac.in/  

4 https://swayam.gov.in/  

 

CO-WK Mapping 

 Knowledge and Attributes (WK) 

COs 1 2 3 4 5 6 7 8 9 

CO1 2  1  3 2 3 1 2 

CO2 2  1  2 3 3 1 2 

CO3 2  1  2 3 3 1 2 

CO4   1     2  

The strength of mapping: - 1: Low, 2: Medium, 3: High 

 

CO-PO Mapping 

 Program Outcomes (PO) PSPO 

 1 2 3 4 5 6 7 8 9 10 11 1 2 

WK 1,2,3,4 1,2,3,4 3,4,5 8 2,6 1,5,7 9    8 1,2,3,4 1,2,3,4 

COs              

CO1 2 2 3 1 2 3 2 3 3 2 1 1  

CO2 2 2 2 1 3 3 2 3 3 3 1 1  

CO3 2 2 2 1 3 3 2 3 3 2 1 1  

CO4 1 1 1 2    3 3 1 2 1  

The strength of mapping: - 1: Low, 2: Medium, 3: High 

 

  

https://www.asce.org/pdf/ethics_manual.pdf
https://www.aicte-india.org/atal
https://nptel.ac.in/
https://swayam.gov.in/


Assessment 

There are three components of lab assessment, LA1, LA2 and Lab ESE.  

Important: ESE is a separate head of passing. (min 40 %), LA1+LA2 should be minimum 40%  

 

Assessment Based on Marks 

LA1 

Extra-curricular and Co-curricular activities: 

Participations in technical competitions, Volunteer and Coordinator 

for technical/non-technical events, Organization of events, Awards 

and recognitions, Online courses, Paper publication, Product/ gadget 

creation, Contribution to department development, Participation in 

social activity, Organizing social activity etc. 

Students shall submit the certificates/relevant documents in hard form 

and soft form; and give a five minute’s presentation. 

30 

LA2 30 

ESE 

Group Activity: 

Group activity for providing technical solution to local, societal 

problem. This activity is to be done in this semester ( i.e., 7th 

semester). 

40 

 

 

Sr. 

No. 

Change in 

the Syllabus 

Change 

(%) 
Remarks (Rationale behind the change) 

1 

Revised 

course 

contents 

20 Removed Internship from syllabus, as it is separate course 

2 Revised COs 25% COs changed/modified  

3 

Broadened 

assessment 

scope to 

consider 

activities 

carried out  

through 

NGO’s and 

Government 

Initiatives 

 

20% 

Added following component considering student activities through 

NGO’s and Government Initiatives 

Presentation on involvement in techno-socio activity individually 

/through NGO’s, Government Initiatives, etc. during FY B. Tech. to TY 

B. Tech. 

4 
Revised CO-

PO Mapping  
25% 

Introduced CO-PO Mapping for newly added CO and revised CO-PO 

Mapping of existing COs to newly formed 11 POs.  

 

  



Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Program Final Year B. Tech. Electrical Engineering 

Class, Semester Final Year B. Tech., Sem. VII & VIII (Option A, B, C, D) 

Course Code 7EL431 

Course Name  Program Elective 4: EHVAC 

Desired Requisites 
Electrical Transmission and Distribution, Power system Analysis & 

Stability 

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3 Hrs/week MSE ISE ESE Total 

Tutorial - 30 20 50 100 

  Credits: 3 

 

Course Objectives 

1 Understand parameters of EHVAC line 

2 
Develop a skill to understand power frequency over voltages developed in EHVAC 

line 

3 Develop a skill to understand lightening and lightning protection 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

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

CO Course Outcome Statement/s 

Bloom’s 

Taxonomy 

Level 

Bloom’s 

Taxonomy 

Description 

CO1 Understand various aspects of EHVAC line and power frequency 

over voltages in EHVAC line 
II Understand 

CO2 
Solve line inductance, capacitance and voltage gradient for EHVAC 

transmission 
III Apply  

CO3 Lightning strokes and protection against lightning IV Analyse 

CO4 Evaluate line and ground parameters associate with EHVAC line IV Evaluate 

 

Module Module Contents Hours 

I 

EHVAC 

Engineering aspects and growth of EHVAC transmission line trends and 

preliminaries, power transferability, transient stability limit and surge 

impedance loading 

6 

II 

Calculation of Line and Ground Parameters 

Resistance, power loss, temperature rise, properties of bundled conductors, 

inductances, and capacitances, calculation of sequence inductance and 

capacitance line parameters of modes of propagations, resistance and 

inductance of ground return 

7 

III 

Corona Effects 

I2R and corona loss, corona loss formulae, charge voltage diagram with 

corona. Attenuation of traveling waves due to corona loss Audible noise; 

corona pulses; their generation and properties, limits for radio interface fields. 

6 

IV 

Lightning and Lightning Protection 

Lightning strokes to lines, their mechanism, general principals of lightning 

protection problem, tower footing resistance, lightning arresters and protective 

characteristics, different arresters and their characteristics. 

7 



V 

Over Voltage in EHV Systems Covered by Switching Operations 

Over voltages their types, recovery voltage and circuit breaker, Ferro 

resonance over voltages calculation of switching surges single phase 

equivalents 

7 

VI 

Power Frequency Voltage Control and Over Voltages 

Generalized constants, charging current, power circle diagram and its use, 

voltage control shunt and series compensation, sub synchronous resonance in 

series capacitor compensated lines and static reactive compensating systems 

6 

 

Textbooks 

1 
Rakosh Das Begamudre, “EHVAC Transmission Engineering”, Wiley Eastern Limited, 3rd 

Edition 2008. 

2 
S.V. Rao “EHV –AC and HVDC Transmission Engineering &Practice” Khanna publications 3rd 

Edition 1993 

References 

1 
Twian Gonen, “EHVAC and HVDC Transmission System Engineering – Analysis and Design”,  

John Wiley and Sons 1988. 

2 
J. B. Gupta, “Transmission and Distribution of Electric power”, Kataria and sons publications 

2012 

 

Useful Links 

1 https://nptel.ac.in/courses/108/108/108108099/ 

 

CO-PO Mapping 

 Program Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 11 1  

CO1 3           3  

CO2 3 2 3 2        3  

CO3 3 2            

CO4 2 3 3 2        2  

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High 

Each CO of the course must map to at least one PO. 

 

Assessment  

The assessment is based on MSE, ISE and ESE.  

MSE shall be typically on modules 1 to 3. 

ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can be 

field visit, assignments etc. and is expected to map at least one higher order PO. 

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on modules 

4 to 6.  

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in ESE 

are needed. (ESE shall be a separate head of passing)  

 

Syllabus Prepared By Mr. M. S. Mahagaonkar 

Syllabus Checked By Mr. V. S. Sathe 

 

  



Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Program  Final Year B. Tech. Electrical Engineering 

Class, Semester Final Year B. Tech., Sem. VII & VIII (Option A, B, C, D) 

Course Code 7EL432 

Course Name Program Elective 4: Intelligent Systems and Its Applications 

Desired Requisites: Basic knowledge of Linear Algebra, Probability and Statistics, and 
programming using Python. 

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3 Hrs /week MSE ISE ESE Total 

Tutorial - 30 20 50 100 

  Credits: 3 

 

Course Objectives 

1 To introduce the fundamental concepts and techniques of Machine Learning. 

2 
To develop the ability to apply regression, classification, and clustering algorithms for 

engineering applications. 

3 To impart knowledge of feature engineering, dimensionality reduction, and model evaluation 
techniques. 

4 To enable the development of Machine Learning solutions for real-world Electrical Engineering 
problems. 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

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

 

CO 

 

Course Outcome Statement/s 

Bloom’s 

Taxonomy 

Level 

Bloom’s 

Taxonom

y 

Descriptio

n 

CO1 Explain fundamental concepts of machine learning and its 
applications in electrical engineering. II Understand 

CO2 Apply regression and classification techniques to solve electrical 

engineering problems. 
III Apply 

CO3 Analyze clustering and feature engineering techniques for 

electrical data analysis. 
IV Analyze 

CO4  Develop machine learning models for real-world electrical 

engineering applications. 

VI Create 

 

Module Module Contents Hours 

 

 

I 

Introduction to Machine Learning 

Definition, types (supervised, unsupervised, reinforcement), ML workflow, 

data preprocessing, feature extraction, applications in electrical engineering 

(load forecasting, fault detection). 

6 

 

 

II 

Regression Techniques 

 Linear regression (simple & multiple), polynomial regression, model 

evaluation (RMSE, MAE, R²), overfitting and underfitting, applications in 

energy demand prediction. 

8 



 

 

III 

Classification Techniques 

k-NN, Decision Trees, Support Vector Machines (SVM), confusion matrix, 

precision, recall, F1-score, applications in fault classification. 

7 

 

 

IV 

Clustering Techniques 
K-means clustering, hierarchical clustering, cluster validation, applications in 

load pattern analysis and power quality. 

6 

 

 

V 

Feature Engineering & Dimensionality Reduction 

Feature selection, feature scaling, normalization, Principal Component 

Analysis (PCA), handling missing data, applications in signal processing. 

6 

 

VI 

Applications of ML in Electrical Engineering 

Smart grids, predictive maintenance, fault diagnosis, energy forecasting, IoT-

based systems, case studies / mini-project discussion. 

6 

 

Textbooks 

1 Aurélien Géron, ‘Hands-On Machine Learning with Scikit-Learn, Keras, and TensorFlow’, 
O’Reilly Publications, 2nd Edition, 2019.  

2 
Christopher M. Bishop, ‘Pattern Recognition and Machine Learning’, Springer, 1st Edition, 

2006.  
 

References 

1 Hastie, Tibshirani & Friedman, “The Elements of Statistical Learning”, Springer, 2nd 
Edition, 2009.  

2 Tom M. Mitchell, “Machine Learning”, McGraw-Hill, 1st Edition, 1997.  

 

Useful Links 

1 https://nptel.ac.in/courses/108/101/108101039/ 

 
CO-PO Mapping 

 Program Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 11 1 2 

CO1 3 2   1      2 2  

CO2 3 3 2 2 3       3 2 

CO3 2 3 2 3 2       3 2 

CO4 3 3 3 3 3    2 2 2 3 3 

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High 

Each CO of the course must map to at least one PO. 

 
Assessment  

The assessment is based on MSE, ISE and ESE.  

MSE shall be typically on modules 1 to 3. 

ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can be 

field visit, assignments etc. and is expected to map at least one higher order PO. 

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on modules 4 

to 6.  

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in ESE are 

needed. (ESE shall be a separate head of passing)  

 
Syllabus Prepared By Mr. A. N. Inamdar 

Syllabus Checked By Mr. A. B. Patil 

 

https://nptel.ac.in/courses/106106139


Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Program Final Year B. Tech. Electrical Engineering 

Class, Semester Final Year B. Tech., Sem. VII & VIII (Option A, B, C, D) 

Course Code 7EL433 

Course Name  Program Elective 4: De-regulation and Energy Markets 

Desired Requisites Power System Operation and Control. 

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3 Hrs/week MSE ISE ESE Total 

Tutorial - 30 20 50 100 

  Credits: 3 

 

Course Objectives 

1 To explain the difference between integrated & restructured power system. 

2 To introduce various trading models, market architecture & market power. 

3 To impart knowledge of transmission pricing & various methods calculate these costs. 

4 To introduce the concept of congestion management considering the physical constraints of 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

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

CO Course Outcome Statement/s 

Bloom’s 

Taxonomy 

Level 

Bloom’s 

Taxonomy 

Description 

CO1 Explain the recent changes occurring in the structure of power 

supply utilities & electric supply market. 
II Understand 

CO2 Demonstrate the problem associated with deregulation. III Apply 

CO3 Devise economic pricing based on congestion management. IV Analyse 

CO4 Explain the concepts of transmission pricing & various methods to 

calculate these costs. 

III Apply 

 

Module Module Contents Hours 

I 

Deregulation - 
Basic concept and definitions, privatization, restructuring, transmission open 

access, wheeling, deregulation, components of deregulated system, advantages 

of competitive system, Electricity trading in India.  

6 

II 

Power System Restructuring 

An overview of the restructured power system, Difference between integrated 

power system and restructured p ower system. Explanation with suitable 

practical examples. 

7 

III 
Deregulation of Power Sector 

Separation of ownership and operation, Deregulated models, pool model, pool 

and bilateral trade model, multilateral trade model. 

6 

IV 

Competitive Electricity Market 

Independent System Operator activities in pool market, Wholesale electricity 

market characteristics, central auction, single auction power pool, double 

auction power pool, market clearing and pricing, Market power and its 

Mitigation Techniques, Bilateral trading, Ancillary services 

7 

V 

Transmission Pricing 

Marginal pricing of electricity, nodal pricing, zonal pricing, embedded cost, 

Postage stamp method, Contract path method, Boundary flow method, MW-

mile method, MVA – mile method, Comparison of different methods 

7 



VI 

Congestion Management 

Congestion management in normal operation, explanation with suitable 

example, Total Transfer Capability (TTC), Available Transfer Capability 

(ATC) 

6 

 

Textbooks 

1 
“Power System Restructuring and Deregulation: Trading, Performance and Information 

Technology”, Loi Lei Lai, John Wiley & Sons Ltd. UK,2001. 

2 
“Understanding Electric Utilities and Deregulation” Lorrin Philipson and H. Lee Willis, Marcel 

Dekker Inc, New York,2006. 

References 

1 
“Operation of Restructured Power Systems” K. Bhattacharya, M.H.J. Bollen and J. E. Daalder, 

Kulwer Academic Publishers, Massachausetts, USA.2001. 

2 
“Market of Operations in Electric Power Systems: Forecasting Scheduling, and Risk 

Management.”, M. Shahidhpour, H. Yamin and Z. Li, John Wiley & Sons Ltd. New York,2002. 

 

Useful Links 

1 https://www.epa.gov/greenpower/understanding-electricity-market-frameworks-policies 

 

CO-PO Mapping 

 Program Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 11 1 2 

CO1 3     2 2       

CO2  3     2       

CO3 3 3           2 

CO4 3     2      2  

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High 

Each CO of the course must map to at least one PO. 

 

Assessment  

The assessment is based on MSE, ISE and ESE.  

MSE shall be typically on modules 1 to 3. 

ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can be 

field visit, assignments etc. and is expected to map at least one higher order PO. 

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on modules 

4 to 6.  

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in ESE 

are needed. (ESE shall be a separate head of passing)  

 

Syllabus Prepared By Mr. M. S. Mahagaonkar 

Syllabus Checked By Mrs. S. L. Shaikh 

  



Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Program Final Year B. Tech. Electrical Engineering 

Class, Semester Final Year B. Tech., Sem. VII & VIII (Option A, B, C, D) 

Course Code 7EL434 

Course Name  Program Elective 4: Advanced Power System for Grid Resilience 

Desired Requisites Power System 

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3 Hrs/week MSE ISE ESE Total 

Tutorial - 30 20 50 100 

  Credits: 3 

 

Course Objectives 

1 To learn the basic rules of grid resilience 

2 To study advanced ways to model power networks 

3 To understand how clean energy connects to grids 

4 To find ways to stop cyber-attacks and storms 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

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

CO Course Outcome Statement/s 

Bloom’s 

Taxonomy 

Level 

Bloom’s 

Taxonomy 

Description 

CO1 Explain basic grid resilience rules and challenges II Understanding 

CO2 Analyze grid power flow and stability models IV Analyzing 

CO3 Evaluate clean energy and battery storage V Evaluating 

CO4 Assess cyber-attacks and grid integration  V Evaluating 

 

Module Module Contents Hours 

I 

Introduction to Power System Resilience 

Definition and importance of power system resilience, Key challenges and 

vulnerabilities in power grids, Frameworks and metrics for assessing grid 

resilience 

6 

II 

Power System Modelling and Analysis 

Power system components and their mathematical representation, Power flow 

analysis and optimization techniques, Stability analysis: transient, voltage, and 

frequency stability, Harmonic analysis and mitigation strategies 

7 

III 

Power System Oscillations 

Overview of Sub synchronous oscillations (SSO) and its classification, 

Analysis of renewable energy systems, Impact of series compensation on SSO 

6 

IV 

Grid Integration of Renewable Energy Sources 

Impact of renewable energy sources on grid resilience, Grid codes and 

standards for renewable energy integration, Battery energy storage for grid 

resilience 

7 

V 

Case Studies and Real-World Applications 

Analysis of grid resilience in response to natural disasters and cyber-attacks, 

Case studies of power system oscillations and their impact on grid resilience, 

Evaluation of resilience-enhancing strategies in power grids 

7 



VI 

Research Trends and Future Directions 

Emerging technologies and trends in power system resilience, Research 

challenges and opportunities in the field, Discussion on ongoing research 

projects and advancements 

6 

 

Textbooks 

1 
“Power System Analysis and Design” by J. Duncan Glover, Mulukutla S. Sarma, and Thomas 

Overbye,2019. 

3 
“Transient Analysis of Power Systems: A Practical Approach” by Eiichi Haginomori, Tadashi 

Koshiduka, Junichi Arai, and Hisato Fujisawa,2020. 

References 

1 Power System Stability and Control" by Prabha Kundur McGraw Hill Publications,1994. 

2 Power System Transients: Parameter Determination" by Juan A. Martinez-Velasco,2009. 

3 Power System Dynamics and Stability" by Peter W. Sauer and M. A. Pai,1997. 

4 
Electromagnetic Transients in Power Systems" by Akihiro Ametani, Naoto Nagaoka, and Teruo 

Ohno 

 

Useful Links 

1 NPTEL Courses: https://nptel.ac.in/  

2 Research Papers IEEE : https://ieeexplore.ieee.org/  

3 

N. Hatziargyriou et al., "Definition and Classification of Power System Stability – Revisited & 

Extended," in IEEE Transactions on Power Systems, vol. 36, no. 4, pp. 3271-3281, July 2021, 

doi: 10.1109/TPWRS.2020.3041774. 

4 

Y. Cheng et al., "Real-World Subsynchronous Oscillation Events in Power Grids With High 

Penetrations of Inverter-Based Resources," in IEEE Transactions on Power Systems, vol. 38, no. 

1, pp. 316-330, Jan. 2023, doi: 10.1109/TPWRS.2022.3161418. 

 

CO-PO Mapping 

 Program Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 11 1 2 

CO1 3 2    1 1     3  

CO2 3 3 2 2 2       3  

CO3 3 2 2 2  1 3     3 1 

CO4 2 3 3 2 1 2 1 1    2  

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High 

Each CO of the course must map to at least one PO. 

 

Assessment  

The assessment is based on MSE, ISE and ESE.  

MSE shall be typically on modules 1 to 3. 

ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can be 

field visit, assignments etc. and is expected to map at least one higher order PO. 

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on modules 

4 to 6.  

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in ESE 

are needed. (ESE shall be a separate head of passing)  

 

Syllabus Prepared By Dr. V. P. Mohale 

Syllabus Checked By Mr. V. S. Sathe 

 

  

https://nptel.ac.in/
https://ieeexplore.ieee.org/


Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Program Final Year B. Tech. Electrical Engineering 

Class, Semester Final Year B. Tech., Sem. VII & VIII (Option A, B, C, D) 

Course Code 7EL435 

Course Name  Program Elective 5: Solar and Wind Power Generation 

Desired Requisites Power System Engineering, Power Electronics 

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3 Hrs/week MSE ISE ESE Total 

Tutorial - 30 20 50 100 

  Credits: 3 

 

Course Objectives 

1  To create awareness about the importance of renewable energy technology for sustainable future.  

2  Impart the knowledge of solar power generation and wind power generation. 

3  To acquaint students with possible storage systems in renewable power generation.  

4  Introduce recent trends in renewable energy system to students.  

Course Outcomes (CO) with Bloom’s Taxonomy Level 

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

CO Course Outcome Statement/s 

Bloom’s 

Taxonomy 

Level 

Bloom’s 

Taxonomy 

Description 

CO1 
Discuss importance, potential and harnessing technologies for various 

renewable energy sources. 
II Understanding 

CO2 
Apply various technologies to harness the power from solar PV energy 

sources. 
III Applying 

CO3 
Apply various technologies to harness the power from wind energy 

sources. 
III Applying 

CO4 
Illustrate the modern trends in energy storages, fuel cells and 

renewable energy systems. 
III Applying 

 

Module Module Contents Hours 

I 

Introduction to Renewable Energy Sources  
Global and Indian scenario of RES, need for alternative energy sources, advantages 

&disadvantages of RES, classification of RES & comparison, key factors affecting 

RES.  

Case Study: PM Kusum Yojana and PM Suryoday Yojana 

6  

II 

Solar Energy  
Solar thermal power generation, solar photovoltaic power generation, basics of PV cell, 

materials used for PV cell, efficiency of PV cell, equivalent electrical circuit, open 

circuit voltage and short circuit current, I-V & P-V curves, effects of different electrical 

parameters on I-V & P-V curves, measurement of solar insolation, solar concentrator, 

flat plate &concentrating collectors.  

6  

III 

Solar Photovoltaic Energy Conversion & Utilization  
Configuration of PV power generation system- off-grid system & grid-connected PV 

system, single stage & two stage converters for power transfer, single phase & three 

phase inverters for PV, control of grid connected PV system,  

Net Metring: working, application in grid connected PV system and benefits. Effect of 

Grid Connected Solar PV System on Grid Stability.   

6  



IV 

Wind Resource Assessment  
Power available in wind, wind turbine power & torque characteristics, types of rotors, 

wind speed statistics, statistical model for wind data analysis, energy estimation of wind 

regimes, capacity factor, aerodynamics of wind turbines, aerofoil, lift & drag 

characteristics, power coefficient & tip speed ratio characteristics, Control of Grid 

connected wind power generation systems  

6  

V 

Storage and Fuel Cell Technologies  
Introduction, need for storage for RES, traditional energy storage system- battery, fuel 

cell, principle of operation, types of fuel cell.  

6  

VI 

Emerging Trends in Renewable Energy  
Introduction to Smart Grid (SG), SG in Indian context, architecture of SG, advantages 

&disadvantages, key challenges for SG, SG technologies, AMI, PMU, WAMS, 

standards & codes for grid integration of Distributed Generation systems.  

6  

 

Textbooks 

1  
Chetan Singh Solanki, “Solar Photovoltaics , Fundamentals, Technologies and Applications” , third 

edition, PHI Learning Private Limited , 2016  

2  
S. P. Sukhatme and J. K. Nayak “Solar Energy principles of thermal collection and storage”, Third 

Edition, McGraw Hill Education (India) Private Limited New Delhi. , 2016  

  

References 

1  Gary-L. Johnson, “Wind Energy Systems”, Tata Mc-Graw-Hill Book Company,1985. 

2  James Manwell, J. F. Manwell , “Wind Energy Explained: Theory, Design and Application”, 2002. 

3  Paul Gipe Wind Power, “Renewable Energy for Home, Farm, and Business.” , 2004. 

4  G.S.Sawhney, “Non-Conventional Resources of Energy”, PHI Publication 2012  

5  Boyle, Godfrey, “Renewable Energy”, 2nd edition, Oxford University Press, 2004.  

 

Useful Links 

1  https://nptel.ac.in/courses/117/108/117108141/  

2  https://onlinecourses.nptel.ac.in/noc20_mm05/preview  

3  https://www.helioscope.com/ 

 

CO-PO Mapping 

 Program Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 12 1 2 

CO1 3 1       1   2  

CO2 3 2       1   2  

CO3 3 2       1   2  

CO4 3 1       1   1  

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High 

Each CO of the course must map to at least one PO. 

 

Assessment  

The assessment is based on MSE, ISE and ESE.  

MSE shall be typically on modules 1 to 3. 

ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can be field 

visit, assignments etc. and is expected to map at least one higher order PO. 

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on modules 4 to 6.  

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in ESE are 

needed. (ESE shall be a separate head of passing)  

 

Syllabus Prepared By Dr. D. S. More 

Syllabus Checked By Dr. S. D. Patil 



 

Walchand College of Engineering, Sangli 

(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Program Final Year B. Tech. Electrical Engineering 

Class, Semester Final Year B. Tech., Sem. VII & VIII (Option A, B, C, D) 

Course Code 7EL436 

Course Name  Program Elective 5: Introduction to Embedded Systems 

Desired Requisites Digital Circuits and Microcontroller 

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3 Hrs./week MSE ISE ESE Total 

Tutorial - 30 20 50 100 

  Credits: 3 

 

Course Objectives 

1 To develop basic knowledge of embedded systems and their features. 

2 To learn the design process of embedded system applications. 

3 
To understand the RTOS, inter-process communication and understand different 

communication interfaces. 

4 Foundation Knowledge on Industry 4.0 and Industry 4.0 principles. 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

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

CO Course Outcome Statement/s 

Bloom’s 

Taxonomy 

Level 

Bloom’s 

Taxonomy 

Description 

CO1 Understand and design the embedded systems. II Understanding 

CO2 Learn the basics of OS and RTOS. II Understanding 

CO3 Implement the interfacing to external world communication 

interfaces for embedded firmware. 
III 

Applying 

CO4 Understand Industry 4.0 and IoT design approaches. III Applying 

 

Module Module Contents Hours 

I 

Introduction to Embedded System                                                                                  

Definition of Embedded System, Embedded Systems Vs General 

Computing Systems, Classification, Major Application Areas, Purpose 

of Embedded Systems. The embedded system design process-

requirements, specification, architecture design, designing hardware and 

software, components, system integration                                                                                                                             

 

6 

II 

Embedded System Components                                                                               

Core of the embedded system-general purpose and domain specific 

processors, ASICs, PLDs, COTs; Memory-ROM, RAM, memory 

interface, Sensors, actuators and other components, oscillator circuit, 

real time clock, watch dog timer. 

7 



III 

Embedded Firmware Design And Development                                                   

Embedded firmware design approaches-super loop based approach, 

operating system based approach; Embedded firmware development 

languages-assembly language based development, high level language 

based development; Programming in embedded C. 

7 

IV 

RTOS Based Design                                                                                               

Operating system basics, types of operating systems, tasks, process and 

threads, multiprocessing and multitasking, task scheduling.  

7 

V 

Communication and Interface                                                                                    

On board communication interfaces -I2C, SPI, UART,1-wire interface, 

parallel interface; External communication interfaces-RS232 and 

RS485, USB, infrared, Bluetooth, Wi-Fi, Zigbee. 

6 

VI 

IoT and Industry 4.0                                                                                            

Introduction to Industry 4.0 , Digital Transformation and Industry 4.0 

principles , Advanced technology domains , Foundation technologies of 

Industry 4.0: Connectivity, IoT, Big Data and Cloud ,Deep down on IoT 

– Internet of Things, IoT Ecosystem , IoT architecture and design. 

6 

 

Textbooks 

1 
 Shibu K.V, ‘Introduction to Embedded Systems’, McGraw Hill Education India Private 

Limited, 2nd Edition, 2017. 

2 
Raj Kamal ‘Embedded Systems’, McGraw Hill Education India Private Limited, 4th 

Edition, 2020. 

References 

1 Frank Vahid, Tony Givargis, ‘Embedded System Design’, John Wiley Publications, 2010. 

2 David E Simon, ‘An Embedded Software Primer ‘, Pearson Education Asia, 2007. 

3 
W. Wolf, ‘Computers as components: Principles of embedded computing system design’ 

Elsevier Publications, 3rd Edition, 2013. 

4 
Pethuru Raj, Anupama C. Raman, ‘The Internet of Things: Enabling Technologies, 

Platforms, and Use Cases’, CRC Press, 2017. 

 

Useful Links 

1 https://onlinecourses.nptel.ac.in/e-learning/preview/noc25_cs30. 

2 https://nptel.ac.in/courses/106105195. 

 

 

CO-PO Mapping 

 Program Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 11 1 2 

CO1 2 2            

CO2 2  2 2          

CO3 2    2 2        

CO4 2    2 2      2 2 

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High 

Each CO of the course must map to at least one PO. 

 



Assessment  

The assessment is based on MSE, ISE and ESE.  

MSE shall be typically on modules 1 to 3. 

ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment 

can be field visit, assignments etc. and is expected to map at least one higher order PO. 

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on 

modules 4 to 6.  

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks 

in ESE are needed. (ESE shall be a separate head of passing)  

 

Syllabus Prepared By Mr. A.B. Patil 

Syllabus Checked By Miss. N. B. Jagtap 

 
  



Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Program Final Year B. Tech. Electrical Engineering 

Class, Semester Final Year B. Tech., Sem. VII & VIII (Option A, B, C, D) 

Course Code 7EL437 

Course Name  Program Elective 5: Illumination Engineering 

Desired Requisites Basic Electrical Engineering, Basic Electronics Engineering 

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3 Hrs/week MSE ISE ESE Total 

Tutorial - 30 20 50 100 

  Credits: 3 

 

Course Objectives 

1 To introduce the fundamentals of Illumination Engineering. 

2 To provide lighting sources, standard practices for illumination levels  

3 To learn measurement calculations for designing a system. 

4 To impart technology in the analysis & design of architectural lighting system. 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

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

CO Course Outcome Statement/s 

Bloom’s 

Taxonomy 

Level 

Bloom’s 

Taxonomy 

Description 

CO1 Describe basic terms and laws in illumination engineering II Understanding 

CO2 Classify different types of lamps used for lighting. III Applying 

CO3 Apply indoor and outdoor illumination system components III Applying 

CO4 Interpret different lighting designs & applications III Applying 

 

Module Module Contents Hours 

I 

Illumination Engineering Basics 

Necessity of illumination, visible range of light, optical system of human eye, 

vision-visual acuity, contrast, sensitivity, visual perception, good & bad effects 

of lighting, perfect level of luminance, artificial lighting, colour temperature. 

Definition of luminous flux, luminous intensity, Lumen output, candela , laws 

of illumination , light distribution curve. Glare, Colour Rendering Index 

7 

II 

Light sources 

Lamp materials. Discharge Lamps: characteristics of low and high mercury and 

Sodium vapour lamps. Low Vapour Pressure discharge lamps – Mercury 

Vapour lamp, Fluorescent Lamp, Compact Fluorescent Lamp (CFL) High 

Vapour Pressure discharge lamps - Mercury Vapour lamp, Sodium Vapour 

lamp, Metal , Induction lamps.. 

7 

III 

Components of illumination system 

Ballast, igniters and dimmers for different types of lamps, Luminaries: types, 

factors, Lighting Fixture types, use of reflectors and refractors, physical 

protection of lighting fixtures, luminaries standard (IEC-598-Part I). 

6 



IV 

Indoor lighting 

Definitions of maintenance factor, Uniformity ratio, Direct ratio, Coefficients 

of utilisation and factors affecting it, Illumination required for various work 

planes, Space to mounting height ratio, Interior illumination: Types of fixtures, 

DLOR and ULOR, Selection of lamp and luminance, utilisation factor, 

reflection factor and maintenance factor Determination of Lamp Lumen output, 

Calculation of wattage of each lamp and no of lamps needed, space to 

mounting height ratio. Layout of lamp luminaire. Indian standard 

recommendation and standard practices for illumination levels in various areas. 

6 

V 

Outdoor lighting 

Street Lighting : level of illumination required, Types of fixtures used and their 

suitable application, Various arrangements in street lighting, Selection of lamp 

and luminaire, Calculation of their wattage, Number and arrangement, space to 

mounting height ratio, illumination level available on road Flood Lighting : 

Terms related to flood lighting, Types of fixtures and their suitable 

applications, Selection of lamp and projector, Calculation of their wattage and 

number and their arrangement, space to mounting height ratio, Recommended 

method for aiming of lamp 

7 

VI 

Modern trends in illumination 

LED luminary designs, Intelligent LED, OLED, QLED fixtures, Natural light 

conduiting, Organic lighting system, LASERS, characteristics, features and 

applications, non-lighting lamps, Optical fibre, its construction as a light guide, 

features and applications. 

Special Features of Aesthetic Lighting : Monument and statue lighting, 

Sports lighting, Hospital lighting, Auditorium lighting  

6 

 

Textbooks 

1 
Joseph B. Murdoch, “Illumination Engineering from Edison‟s Lamp to Lasers” Publisher - York, 

PA: Visions Communications,2003. 

2 H. S. Mamak, “Book on Lighting”, Publisher International lighting Academy,2011. 

References 

1 
Joseph B. Murdoch, “Illumination Engineering from Edison‟s Lamp to Lasers” Publisher - York, 

PA: Visions Communications,2003. 

2 
M. A. Cayless, A. M. Marsden, “Lamps and Lighting”, Publisher-Butterworth 

Heinemann(ISBN978-0-415-50308-2),1996. 

3 National Lighting code 2010(SP 72:2010),2010. 

 

Useful Links 

1 http://digimat.in/nptel/courses/video/108105060/L01.html 

 

CO-PO Mapping 

Program Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 11 1 2 

CO1 3            2 

CO2 3            2 

CO3  3 2          2 

CO4   3 2         2 

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High 

Each CO of the course must map to at least one PO. 

 

  



Assessment  

The assessment is based on MSE, ISE and ESE.  

MSE shall be typically on modules 1 to 3. 

ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can be 

field visit, assignments etc. and is expected to map at least one higher order PO. 

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on modules 

4 to 6.  

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in ESE 

are needed. (ESE shall be a separate head of passing)  

 

Syllabus Prepared By Mrs. A.A. Dhamangaonkar 

Syllabus Checked By Mrs. S. L. Shaikh 

  



Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Program Final Year B. Tech. Electrical Engineering 

Class, Semester Final Year B. Tech., Sem. VII & VIII (Option A, B, C, D) 

Course Code 7EL438 

Course Name  Program Elective 5: Control System Design 

Desired Requisites Control System Engineering 

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3 Hrs/week MSE ISE ESE Total 

Tutorial - 30 20 50 100 

  Credits: 3 

 

Course Objectives 

1  To develop a strong foundation in linear system theory and analysis. 

2  To enable design and analysis of control systems using classical techniques. 

3  To introduce advanced controller architectures and robust design methodologies. 

4  To enable analysis and design of control systems involving nonlinear and non-minimum phase behaviour. 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

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

CO Course Outcome Statement/s 

Bloom’s 

Taxonomy 

Level 

Bloom’s 

Taxonomy 

Description 

CO1 
Apply linear system theory and transform techniques to analyse system 

behavior and stability. 
III Applying 

CO2 
Analyze control systems using Bode plots and root locus to meet design 

specifications. 
IV Analyzing 

CO3 
Evaluate control strategies including 1-DOF, 2-DOF, and robust design 

methods for performance and stability. 
V Evaluating 

CO4 
Design controllers for linear and nonlinear systems to achieve desired 

stability and performance. 
VI Creating 

 

Module Module Contents Hours 

I 

Linear System Theory 

Introduction to linear systems, Homogeneous and inhomogeneous linear time invariant 

ordinary differential equations, Fourier transforms, Laplace transforms, introduction to 

feedback control, Nyquist stability theory  

6  

II 

Control Design using Bode Plot and Root Locus 

Design specifications in frequency domain, Gain adjustment for desired stability 

margins, Lead compensator design, Lag compensator design, Lag-lead compensator 

design, Practical design procedure using Bode plots, Stability analysis using root 

locus, Determination of system gain for desired pole locations, Relationship between 

root locus and transient response, Design specifications in time domain, Gain selection 

for desired damping ratio and natural frequency, Lead compensator and Lag 

compensator design using root locus, PID controller tuning using root locus approach 

6  

III 

1 DOF and 2 DOF Controller Design 

Basic feedback control structure, Standard structure, Characteristics, Trade-off, 

Typical 1 DOF controller, Performance limitations of 1 DOF systems, Motivation for 

Two Degree of Freedom (2-DOF) Systems, Two Degree of Freedom (2-DOF) Control 

Structure, General architecture, 2-DOF Controller Design Techniques 

6  



IV 

Quantitative Feedback Theory 

Issues associated with 2 DOF control design using Root Locus, Introduction to 

Nichols Plot, Feedback control design using Nichols Plot, Robust Control Design 

using Quantitative Feedback Theory 

6  

V 

Non-Minimum Phase Systems and Unstable Systems 

Introduction to Non-Minimum Phase Systems, Fundamental Properties of Non-

Minimum Phase Systems, Fundamental properties of unstable systems, Consequences 

of actuator bandwidth limitations while controlling unstable systems 

6  

VI 

Describing Function Analysis 

Introduction to Nonlinear Systems, Concept of Describing Function, Describing 

Functions of Common Nonlinearities such as Ideal relay (on-off control), Relay with 

hysteresis, Saturation nonlinearity, Dead-zone nonlinearity, Backlash, Stability 

Analysis Using Describing Function, Design Applications Of Describing Function 

Analysis 

6  

 

Textbooks 

1  Horowitz I.M., “Synthesis of Feedback Systems”, Academic Press, 1963. 

2  Goodwin G. C., Graebe S. E., Salgado M. E, “Control System Design”, PHI Learning, 2001. 

References 

1  Norman Nise, “Control System Engineering”, John Wiley, Sixth Edition, 2011.  

2  Dorf and Bishop, “Modern Control System”, Adison Wesley Longman, Eight Edition, 1998.  

3  K Ogata, “Modern Control Engineering”, P.H.I., Fourth Edition, 2002.  

4 
Marcel Sidi, “Design of Robust Control systems From Classical to Modern Practical Approaches”, 

Kreiger Publishing Co. FL, USA, 2001. 

 

Useful Links 

1  https://nptel.ac.in/courses/115108104 

2  https://onlinecourses.nptel.ac.in/noc24_ee65/preview 

 

CO-PO Mapping 

 Program Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 11 1 2 

CO1 3 2            

CO2 3 3 2  2         

CO3 2 3 3 2 2         

CO4 3 3 3 2 3      2  2 

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High 

Each CO of the course must map to at least one PO. 

 

Assessment  

The assessment is based on MSE, ISE and ESE.  

MSE shall be typically on modules 1 to 3. 

ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can be field 

visit, assignments etc. and is expected to map at least one higher order PO. 

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on modules 4 to 6.  

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in ESE are 

needed. (ESE shall be a separate head of passing)  

 

Syllabus Prepared By Dr. Mrs A. S. Karvekar.  

Syllabus Checked By Mr. N. V. Patel 

 

  



Walchand College of Engineering, Sangli 

(Government Aided Autonomous Institute) 

AY 2024-25 

Course Information 

Program Final Year B. Tech. Electrical Engineering 

Class, Semester Final Year B. Tech., Sem. VII & VIII (Option A, B, C, D) 

Course Code 7EL421 

Course Name Advanced Power Electronics 

Desired Requisites   Power Electronics 

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3 Hrs/week MSE ISE ESE Total 

Tutorial - 30 20 50 100 

  Credits: 3 

 

Course Objectives 

1 
To provide advanced knowledge of different power electronic converters such as PWM voltage source 
converters, multi-level inverters, resonant converters, solar inverters and matrix converters. 

2 To impart skills of analysis for different types of advanced converters and shunt active power filters. 

3 
To make the students acquainted with control strategies of different types of advanced converters and 
shunt active power filters. 

4 
To make the students aware of the recent advances in power electronics and their use in industrial 
applications. 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

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

 

CO 

 

Course Outcome Statement/s 

Bloom’s 

Taxonomy 
Level 

Bloom’s 

Taxonomy 
Description 

CO1 
Distinguish configuration and working of different advanced power 
electronic converters. 

II Understanding 

CO2 
Identify the appropriate power electronic converter for the given 
application. 

III Applying 

CO3 
Analyse different   advanced   power   electronic   converters   and 
systems. 

IV Analyzing 

CO4 
Evaluate performance of different power electronic system using 
power electronic devices and converters. 

V Evaluating 

 

Module Module Contents Hours 

 
 

I 

PWM rectifiers 

Advantages & disadvantages of three phase thyristor converter, Single phase 

and three phase VSI PWM converters working, types, Control of PWM 

rectifiers, analysis and application. Three phase CSI PWM converter, control 
and applications. 

 
 

7 

 

 
II 

Multilevel inverters 

Three phase two level Voltage source inverter, various PWM techniques, space 

vector PWM for two level Inverter, Multilevel Voltage source inverter, Types: 

Diode clamp multilevel inverter, flying capacitor multilevel inverter, cascaded 

H Bridge multilevel inverter, applications of multilevel inverters, comparison 

of multilevel inverter. Control method: Multiple carrier PWM for MLI 

 

 
7 



 

 
III 

Resonant pulse inverters 

Soft switching of the converters, zero voltage zero current switching, series load 

resonant converters, parallel load resonant converter voltage control of resonant 

converters, zero current and zero voltage switching applied to DC-to-DC 

converters, two-quadrant ZVS converters, resonant DC link inverters and 
control techniques. 

 

 
6 

 
 

IV 

Photovoltaic Inverters 

Photovoltaic Inverters structures derived from H bridge topology such as H5 

inverter, Heric inverter, REFU inverter, full bridge inverter with DC bypass, 

inverter structures derived from NPC topology such as neutral point clamped 
half bridge inverter, conergy NPC inverter, three phase PV inverter. 

 
 

6 

 
V 

Matrix Converters and Z source inverters 

Topology, working and control methods of Matrix converters, Various circuit 

topologies and control of Z source inverter, Application of Z source in induction 
motor control. 

 
6 

 

 
VI 

 Three phase Grid Integrated Inverters  

Grid-Connected vs. Standalone Inverters, Current-controlled (Grid-following) 

and Voltage-controlled (Grid-forming) operation modes, abc to dq 

transformation, current control and grid Synchronization.   Active and reactive 

power control.  Various  closed loop control schemes,  applications  

 

 
7 

 

Textbooks 

1 
M. H. Rashid, “Power Electronics: circuits devices and applications” , Pearson Education, Third 
Edition,2013 

References 

1 B. K. Bose, “Modern Power Electronics & AC drives” , PHIPL, New Delhi,2005. 

2 
M. B. Patil, V. Ramayanan and V. T. Ranganathan, “Simulation of Power Electronics circuits” , 
Narosa publication,2009 

3 IEEE Transaction papers. 

 

Useful Links 

1 https://onlinecourses.nptel.ac.in/noc23_ee127/preview 

 

CO-PO Mapping 

 Program Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 11 1 2 

CO1 1             

CO2  2            

CO3  2            

CO4   2  1        1 

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High 

Each CO of the course must map to at least one PO. 

 

Assessment  

The assessment is based on MSE, ISE and ESE.  

MSE shall be typically on modules 1 to 3. 

ISEshall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can be 

field visit, assignments etc. and is expected to map at least one higher order PO. 

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on modules 4 

to 6. 

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in ESE 

are needed. (ESE shall be a separate head of passing)  



Syllabus Prepared By Dr. D. S. More 

Syllabus Checked By Dr. Mrs. A. S. Karvekar 

  



Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Program Final Year B. Tech. Electrical Engineering 

Class, Semester Final Year B. Tech., Sem. VII & VIII (Option A, B, C, D) 

Course Code 7EL422 

Course Name  Power System Operation and Control 

Desired Requisites Power System Analysis and Stability, Control Systems 

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3 Hrs/week MSE ISE ESE Total 

Tutorial - 30 20 50 100 

  Credits: 3 

 

Course Objectives 

1 This course provides the knowledge of Power System Operation 

2 It gives the knowledge of various controls in power systems. 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

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

CO Course Outcome Statement/s 

Bloom’s 

Taxonomy 

Level 

Bloom’s 

Taxonomy 

Description 

CO1 Explain the concepts of operation of power system 
considering various constraints of power apparatus. 

II Understanding 

CO2 Analyze different control methods used in power systems. IV Analyzing 

CO3 Summarize recent trends inPower System Operation. II Understanding 

CO4 
Explain the effects of system models created and applied to power 

system control. 

VI Create 

 

Module Module Contents Hours 

I 

Introduction to Characteristics of Modern Power Systems  

Physical Structure, Operation and Control Functions and Hierarchies, Design 

and Operating Criteria 

4 

II 

Equipment and Stability Constraints 

Capabilities and Constraints of Generators/Exciters/Turbines/Network 

Elements (Lines, Transformers etc.),Constraints of Energy Supply Systems, 

Load Characteristics, Introduction to Angle/Voltage Instability phenomena, 

Stability Constraints. 

9 

III 

Frequency Control 

Primary Control of Frequency : Governors, Secondary Control of Frequency: 

AGC 

6 

IV 
Voltage control 

Automatic Voltage Regulators (generators), Shunt Compensation, SVC 
6 

V 

Introduction to Power Flow Control 

HVDC, FACTS, Load Curves, Unit Commitment, Introduction to the use of 

Optimization Methods 

 

7 

VI 
Recent Trends in Power System Operation and Control 

Power former, gas insulated transmission lines, deregulation in power systems 

 

7 

 

Textbooks 



1 
“Power System Restructuring and Deregulation: Trading, Performance and Information 

Technology”, Loi Lei Lai, John Wiley & Sons Ltd. UK,2001. 

2 
“Understanding Electric Utilities and Deregulation” Lorrin Philipson and H. Lee Willis, Marcel 

Dekker Inc, New York,2005 

References 

1 
“Operation of Restructured Power Systems” K. Bhattacharya, M.H.J. Bollen and J. E. Daalder, 

Kulwer Academic Publishers, Massachausetts, USA,2001 

2 
“Market of Operations in Electric Power Systems: Forecasting Scheduling, and Risk 

Management.”, M. Shahidhpour, H. Yamin and Z. Li, John Wiley & Sons Ltd. New York,2003. 

 

Useful Links 

1 https://www.epa.gov/greenpower/understanding-electricity-market-frameworks-policies 

CO-PO Mapping 

 Program Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 11 1 2 

CO1 3             

CO2  3           3 

CO3    2         3 

CO4  3            

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High 

Each CO of the course must map to at least one PO. 

 

Assessment  

The assessment is based on MSE, ISE and ESE.  

MSE shall be typically on modules 1 to 3. 

ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can be field 

visit, assignments etc. and is expected to map at least one higher order PO. 

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on modules 4 to 

6.  

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in ESE are 

needed. (ESE shall be a separate head of passing)  

 

Syllabus Prepared By Mrs. S. L. Shaikh 

Syllabus Checked By Mr. V. S. Sathe 

 

  



Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Program Final Year B. Tech. Electrical Engineering 

Class, Semester Final Year B. Tech., Sem. VII & VIII (Option A, B, C, D) 

Course Code 7VS403 

Course Name  Professional Practice Lab 

Desired Requisites MS Office 

 

Teaching Scheme Examination Scheme (Marks) 

Practical 2 Hrs / Week LA1 LA2 Lab ESE Total 

Interaction - 30 30 40 100 

  Credits: 1 

 

Course Objectives 

1 To convey ethical guidelines during technical content preparation and showcasing 

2 To make aware of soft tools for information handling 

3 To provide various relevant benchmark case studies 

4 To share rubric assessing reading, writing and presentation skills 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

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

CO Course Outcome Statement/s 

Bloom’s 

Taxonomy 

Level 

Bloom’s 

Taxonomy 

Description 

CO1 
Understand ethical guidelines during technical writing and 

presentations 
II Understanding 

CO2 Choose and practice tools for sharing and linking the information III Applying 

CO3 
Compare and identify suitable platforms towards practicing write-up 

and demonstrations 
IV Analysing 

CO4 
Discuss within groups to assess his/her own improvement in overall 

technical expressions 
V Evaluating 

CO5 
Create contented reports and meaningful presentations authoring the 

work 
VI Creating 

 

List of Experiments / Lab Activities/Topics 

List of Lab Activities: 

To study and Comparison of Different Technical Reports: To analyze the structure and features of Project 

Reports, Conference Papers, Journal Papers, and IPR documents. 

To study Literature Survey and Problem Statement Formulation: To conduct a literature review, identify 

research gaps, and formulate a problem statement with objectives. 

To study Methodology and Results Documentation: To prepare methodology flowcharts and present 

experimental results in a structured format. 

To study Discussion, Conclusion, and Acknowledgement Writing: To develop skills in interpreting results, 

writing conclusions, and preparing acknowledgements. 

To study Citation and Reference Management Using Mendeley /EndNote: To create bibliographies and apply 

IEEE/APA referencing styles using reference management software. 

To study Plagiarism Detection and Reduction Techniques: To prepare and deliver a technical presentation 

with proper slide design, animations, figures, and time management. 



Study of Technical Presentation Using PowerPoint: To prepare and deliver a technical presentation with 

proper slide design, animations, figures, and time management. 

Study of Technical Documentation Tools: To explore tools such as MS Word, LaTeX, OpenOffice, Visio, 

Inkscape, Grammarly, Ginger, and 1Checker for technical documentation. 

Textbooks 

1 Kothari C. R, “Research Methodology”, 2nd Edition, New Age International, 1990 

2 
Chopra Deepak and Sondhi Neena, “Research Methodology: Concepts and cases”,2 nd Edition, 

Vikas Publishing House, New Delhi,2015 

 

References 

1 
Melville Stuart and Goddard Wayne, “Research Methodology: An Introduction For Science & 
Engineering Students”, 1st Edition, Kenwyn Juta & Co. Ltd., 1996 

2 G. Ramamurthy, “Research Methodology”, 2nd Edition, Dream Tech Press, New Delhi, 2015 

 

Useful Links 

1 https://onlinecourses.swayam2.ac.in/ntr21_ed23/preview 

2 https://onlinecourses.swayam2.ac.in/cec21_ge18/preview 

 

CO-PO Mapping 

Program Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 11 1 2 

CO1      2 3       

CO2     3         

CO3     3    2 3    

CO4        3 3 2    

CO5         3     

The strength of mapping is to be written as 1,2,3; where, 1: Low, 2: Medium, 3: High 

Each CO of the course must map to at least one PO, and preferably to only one PO. 

 

Assessment  

There are three components of lab assessment, LA1, LA2 and Lab ESE. 

IMP: Lab ESE is a separate head of passing.(min 40 %), LA1+LA2 should be min 40% 

Assessment Based on Conducted by Typical Schedule  Marks 

LA1 

Lab activities, 

attendance, 

journal 

Lab Course Faculty 

During Week 1 to Week 8 

Marks Submission at the end of 

Week 8 

30 

LA2 

Lab activities, 

attendance, 

journal 

Lab Course Faculty 

During Week 9 to Week 16 

Marks Submission at the end of 

Week 16 

30 

Lab ESE 

Lab activities, 

journal/ 

performance 

Lab Course Faculty and 

External Examiner as 

applicable 

During Week 18 to Week 19 

Marks Submission at the end of 

Week 19  

40 

Week 1 indicates starting week of a semester. Lab activities/Lab performance shall include performing 

experiments, mini-project, presentations, drawings, programming, and other suitable activities, as per the 

nature and requirement of the lab course. The experimental lab shall have typically 8-10 experiments and 

related activities if any. 

 

Syllabus Prepared By Mrs. A. A. Dhamangaonkar 

Syllabus Checked By Mr. A. B. Patil 

  



Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Program Final Year B. Tech. Electrical Engineering 

Class, Semester Final Year B. Tech., Sem. VII & VIII (Option A, B, C, D) 

Course Code 7EL491 

Course Name  Project 

Desired Requisites NIL 

 

Teaching Scheme Examination Scheme (Marks) 

Practical 10 Hrs / Week LA1 LA2 Lab ESE Total 

Interaction - 30 30 40 100 

  Credits: 5 

 

Course Objectives 

1 
To enable students to interpret, analyse and infer research papers and understand how they are 

written critically and efficiently 

2 To identify new directions in Electrical Engineering and illustrate its importance. 

3 To acquire the skills of electrical, electronic circuit design and mechanical assembly. 

4 
To develop the skills of analysis and fault diagnosis of the electrical, electronic circuit and 

mechanical assembly as per design  

5 To test the electrical, electronic circuit . 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

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

CO Course Outcome Statement/s 

Bloom’s 

Taxonomy 

Level 

Bloom’s 

Taxonomy 

Description 

CO1 Identify real-world engineering problems related to industrial, 

societal, and environmental needs through literature surveys and field 

investigations and promising directions in the same. Explain the 

conceptual idea behind the project. 

III Applying 

CO2 Analyse the research papers/ magazine articles and their impact on 

global, economic, environmental and societal issues. 
IV Analysing 

CO3 Construct the model of the project VI Creating 

CO4 Evaluate the performance of the project V Evaluating 

CO5 Write and Present the report of the project. VI Creating 

 

List of Experiments / Lab Activities/Topics 



List of Activities: 

1. Identify the real life institutional, social, local industrial problems relevant to the societal and 

environmental issues for sustainable development using survey and literature review. 

2. Formulate, analyse complex engineering problems and give cost-effective, optimal solution 

considering societal, health, legal, safety and cultural issues. 

3. Design/Development of system components or processes that meet the specified needs by using 

advance tools/ techniques/ resources. 

4. Function effectively as an individual or as a team for understanding of the engineering and 

management principles and apply these to manage projects maintaining professional and ethical 

principles. 

5. Apply the knowledge of engineering and science to demonstrate the understanding the 

responsibilities relevant to the professional engineering practices with the previous work. 

6. Determine & develop the hardware/software solution to the problem determined with concerns of 

societal, environmental and Industrial needs. 

7. Apply the knowledge and skills to do experimentations, interpretation of data for the testing, control 

of designed electrical system using modern engineering and IT tools.  

8. Function effectively as an individual or as a team for understanding of the engineering and 

management principles and apply these to manage projects maintaining professional and ethical 

principles. 

9. Communicate effectively on complex engineering activities, write effective reports, design 

documentation and make effective presentations.  

10. Prepare professional technical reports, project documentation, research papers, and presentations by 

applying appropriate technical writing standards, citation practices, and ethical reporting methods to 

effectively communicate engineering solutions and findings. 
 

Textbooks 

1 As per topic Selected and Journal papers, Conference papers, Handbooks 

 

References 

1 As per topic Selected and Journal papers, Conference papers, Handbooks 

 

Useful Links 

1 ------- 

 

CO-PO Mapping 

Program Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 11 1 2 

CO1 3     3      2 2 

CO2 3 3  3   3   2  2 2 

CO3 3  3 3 3   3   3 2 2 

CO4 3 3        3  2 2 

CO5 3        3   2 2 

The strength of mapping is to be written as 1,2,3; where, 1: Low, 2: Medium, 3: High 

Each CO of the course must map to at least one PO, and preferably to only one PO. 

 

 

Assessment  

There are three components of lab assessment, LA1, LA2 and Lab ESE. 

IMP: Lab ESE is a separate head of passing.(min 40 %), LA1+LA2 should be min 40% 

Assessment Based on Conducted by Typical Schedule  Marks 

LA1 

Lab activities, 

attendance, 

journal 

Lab Course Faculty 

During Week 1 to Week 8 

Marks Submission at the end of 

Week 8 

30 



LA2 

Lab activities, 

attendance, 

journal 

Lab Course Faculty 

During Week 9 to Week 16 

Marks Submission at the end of 

Week 16 

30 

Lab ESE 

Lab activities, 

journal/ 

performance 

Lab Course Faculty and 

External Examiner as 

applicable 

During Week 18 to Week 19 

Marks Submission at the end of 

Week 19  

40 

Week 1 indicates starting week of a semester. Lab activities/Lab performance shall include performing 

experiments, mini-project, presentations, drawings, programming, and other suitable activities, as per the 

nature and requirement of the lab course. The experimental lab shall have typically 8-10 experiments and 

related activities if any. 

 

Syllabus Prepared By Mrs. A. A. Dhamangaonkar 

Syllabus Checked By Mr. V. S. Sathe 

 


