
 

 

  

PROGRAM EDUCATIONAL OBJECTIVES (PEOs) 

1. Excel professionally in Power Electronics and allied domains. 

2. Undertake research and development that addresses technological 

requirements of Industry and Institutes of higher learning 

3. Adapt to the changing needs of Industry/Society through lifelong 

learning. 

PROGRAM OUTCOMES (POs) 

1. An ability to independently carry out research /investigation and 

development work to solve practical problems. 

2. Ability to write and present a substantial technical report/document. 

3. Students should be able to demonstrate a degree of mastery over the area 

as per the specialization of the program. The mastery should be at a level 

higher than the requirements in the appropriate bachelor program. 

 

RESEARCH METHODOLOGY (22HSMCICRM) 
 

CO1: Able to write and present a substantial technical report/document.  
CO2: Able to demonstrate a degree of mastery over the area of specialization.  

 
APPLIED MATHEMATICS (22EEPEBSMT) 
 

CO1: Apply the concepts of solving polynomial equations, transcendental 

equations, 
ordinary differential equations, partial differential equations and non-linear 

equations for Engineering problems. 

CO2: Apply the concepts of system of algebraic equations, graph theory, eigen 

value problems, interpolation and Optimization to deal with projects. 

 
POWER SEMICONDUCTOR DEVICES (22EEPEPCPS) 
 

CO1: Apply knowledge of physics of semiconductor and electronic devices to 

develop Describe, analyze characteristics and compare various types of power 

semiconductor devices to control power electronic systems. 
CO2: Identify and prioritize the use of power devices along with the concept of 

thermal design for various power electronic equipment’s in various power 

electronic systems and control applications. 

CO3: Develop skills and apply the principles to explore the possibility of emerging 

power semiconductor devices in different areas and prepare a technical report. 

 
SOLID STATE POWER CONVERTERS (22EEPEPCSP) 
 

CO1: Interpret the working principles of AC- DC, DC-DC, AC-AC and DC-AC 

converters. 
CO2: Analyze and evaluate the performance of AC- DC, DC-DC, AC-AC and DC-

AC converters in all the modes of operation.  

CO3: Identify and design a power converter based on the application. 

CO4: Conduct experiment / simulation studies on single phase and three phase 

power electronic converters and prepare a technical report. 

 
MODELING AND SIMULATION OF POWER ELECTRONIC 

SYSTEMS (22EEPEPCMS) 
 

CO1: Apply mathematical skills and modelling methods to represent a physical 

system. 

CO2: Design, develop and analyze the performance of digital controllers and 

various Power Electronics circuits. 

CO3: Develop various Power Electronics circuits using modern engineering 

software tools and prepare a technical report.   

 

EMBEDDED SYSTEM DESIGN (22EEPEPCES) 

 

CO1: Apply the basic concepts and design an embedded system for real time 

applications. 

CO2: Evaluate and select a high-performance processor to develop a real time 

system. 

CO3: Present and prepare a technical report for a specific real time embedded 

system. 

 

 

RENEWABLE ENERGY & SOLAR PHOTOVOLTAICS 

SYSTEM (22EEPEOERE) 

 

CO1: Acquire in depth knowledge about different types of renewable & 

amp; non-renewable sources, the physics of photovoltaic systems, 

fabrication of solar photovoltaic system, application of solar energy 

system, MPPT concept and grid integration. 

CO2: Apply knowledge of mathematics to solve problems related to 

semiconductor physics, solar radiation, basic sun earth angles, and 

economic aspects of PV systems. Design of charge controller, cells 

&amp; modules for roof top PV systems. 

CO3: Learn and explain in the form of presentation and report about 

different renewable and non-renewable energy sources. 

 

MICRO & SMART SYSTEMS (22EEPEOEMS) 

 

CO1: Understand the concept of sensors and actuators, micromachining 

technologies, deposition techniques, lithography and integration of 

microsystems. 

CO2: Acquire in depth knowledge on characterization techniques like SEM, 

XRD and TEM and further analyse different electronic circuits used to control 

micro systems. 

CO3: Demonstrate in the form of presentation and report about the effects of 

scaling in different domain in Micro Systems. 

 

INDUSTRIAL SAFETY (22EEPEOEIS) 

 

CO1: Apply different tools for maintenance and lubrication methods. 

CO2: Analyze the fault in thermal and electrical equipment. 

CO3: Identify the troubles and suggest preventive mechanical and 

electric equipment. 

 

PYTHON PROGRAMMING (22EEPEAEPY) 

 

CO1: Acquire programming skills in Python and develop the ability to 

write and debug the Python code. 

CO2: Apply the knowledge of Python programming for various 

applications. 

CO3: Design Python programs to solve real time problems. 

 
AC - DC DRIVES (22EEPEPCAD) 

 

CO1: Analyze and choose the appropriate converter topology for different AC-

DC drives circuits. 

CO2: Develop simulation models for AC-DC drives systems prescribed in the 

curriculum. 

CO3: Apply design tools to conduct experiments, compare and analyze the 

hardware results with that of simulation results and prepare a technical report. 

 

SWITCHED MODE POWER CONVERSION (22EEPEPCSM) 

 

CO1: Illustrate the working of DC-DC converters. 

CO2: Analyse and evaluate the performance of basic and derived switched mode 

power converters. 

CO3: Design magnetic components for high frequency SMPS and submit a 

report. 

CO4: Conduct experiment/simulation studies on basic converters and derived 

converters for CCM/DCM operation and prepare a technical report. 

 

PWM Converters and Applications (22EEPEPCPW) 

 

CO1: Develop and analyze various PWM Techniques for converters. 

CO2: Analyze & estimate the various losses in converters.  

CO3: Model the PWM Converters and Induction motor drives 

 

 

POWER ELECTRONICS SYSTEM DESIGN USING ICs 

(22EEPEPEPD) 

 

CO1: Design high performance power electronic circuits using different ICs for 

various applications. 

CO2: Design a Power Electronic System using Microcomputer and DSP 

Control. 

CO3: Think laterally and originally to solve power electronic circuits, and 

evaluate problems for Practical switching power supplies. 

 

POWER QUALITY ENHANCEMENT USING CUSTOM POWER 

DEVICES (22EEPEPEPQ) 

 

CO1: Analyze the Power quality issues and concerns of the country. 

CO2: Identify the type of Power quality problems with reference to IEEE/IET 

standards.  

CO3: Analyze, evaluate and realize the control techniques for power quality 

problems. 

 

ADVANCED CONTROL SYSTEM (22EEPEPEAC) 

 

CO1: Create state models for continuous and discrete time systems. 

CO2: Identify appropriate techniques to analyze both continuous and discrete 

systems for controllability and observability. 

CO3: Apply relevant concepts to design continuous and discrete systems with 

state feedback to meet the specifications.   

 

HVDC & FACTS (22EEPEPEHF) 

 

CO1: Develop shunt, series compensators for a transmission and distribution 

system. 

CO2: Design various types of converters, controllers and filters for HVDC 

systems and FACTS. 

CO3: Analyze the effects of FACTS controllers on Transmission and 

Distribution systems. 

 

POWER ELECTRONICS IN SMART GRID (22EEPEPEPG) 

 

CO1: Acquire in-depth knowledge about smart grid, power quality problems, 

high frequency AC power distribution platforms, distributed generation and their 

integration with existing grid and importance of energy storage system in smart 

grid. 

CO2: Analyse process of installation and operation of different active power 

controllers in smart grid network. 

CO3: Learn and explain in the form of presentation and report about different 

components and recent advancement in smart grid. 

 

ANALYSIS AND DESIGN OF ARTIFICIAL NEURAL 

NETWORK (22EEPEPEAN) 

CO1: Create different neural networks of various architectures both feed 

forward and feed backward. 

CO2: Perform the training of neural networks using various learning rules. 

CO3: Perform the testing of neural networks and do the perform analysis of these 

networks for various pattern recognition applications. 

 

MICROCONTROLLERS (22EEPEOEMC) 

 

CO1: Analyze and apply the knowledge of instructions and 

programming model of 8096 to develop programs. 

CO2: Design a system by interfacing 8096 to external memory, I/O 

devices, and external devices. 

CO3: Develop a suitable programming model for addressing societal and 

environmental challenges through various case studies. 

 



  

HYBRID ELECTRIC VEHICLES (22EEPEOEHE) 

 

CO1: Acquire in depth knowledge of the electric vehicle system and its 

components and various modes of operation. 

CO2: Estimate and analyze the performance parameters of an electric 

vehicle under different conditions of operation. 

CO3: Analyze various energy storage technologies used in electric vehicles. 

CO4: Present a technical report on modelling and operation of Electric 

vehicles. 

 

SYSTEM-ON-CHIP AND FPGA SYSTEM DESIGN (22EEPEOESC) 

 

CO1: Identify various SoC design structures. 

CO2: Realize SoC system design models in computation, co design and 

prepare a technical report. 

CO3: Design FPGA based systems. 

 

MINI PROJECT (22EEPEPCMP) 

 

CO1: Carry out literature survey from reputed journal/conference publications, and 

formulate a complex engineering problem.  

CO2:  Apply the fundamental knowledge of mathematics, engineering and Power 

Electronics principles in design of solutions or system components.  

CO3: Identify, Select, and apply a suitable engineering/IT tool in modeling/data 

interpretation /analytical studies, carry out projects leading to a logical solution.  

CO4:  Design a system/system component, simulate and test its functioning as a 

solution to a complex engineering problem.  

CO5: Present the work carried out before the expert committee.  

CO6: Prepare the Mini-Project report.  

 

KiCAD SOFTWARE (22EEPEAEKC) 

 

CO1: To familiarize KiCAD software for circuit rig up and simulation. 

CO2: To analyse electrical circuits using KiCAD software. 

CO3: To design various electrical circuit and construct PCB layout. 

 

ELECTROMAGNETIC COMPATIBILITY (22EEPEPEEC) 

 

CO1: Analyse the fundamentals and reasons for noise in Analog electronics, Power 

electronics and Digital electronics circuit. 

CO2: Design and develop filters for Analog electronics, Power electronics and 

Digital circuits for reduction of noise.  

CO3: Design the various types of grounding systems and get familiarised with 

handling electro static discharge systems, testing standards and Regulations. 

CO4: Acquire knowledge about testing standards and regulations. 

 

MODELLING OF ELECTRICAL MACHINES (22EEPEPEME) 

 

CO1: Apply basic concepts of modeling for DC Machines, three phase induction 

machine and synchronous machines. 

CO2: Model a single phase & three phase transformers, autotransformers and 

transmission line. 

CO3: Carry out the dynamic performance analysis of synchronous machines. 

 

DSP APPLICATIONS TO DRIVES (22EEPEPEDS) 

 

CO1: Identify the functionality of TMS320LF2407 DSP Controller. 

CO2: Analyze various DSP based DC-DC Converters. 

CO3: Design and develop DSP based control for various motors. 

CO4: Prepare and present a technical report on the application of DSP processor to 

control a power converter. 

 

PROJECT PHASE 1 (22EEPEPCP1) 

 

CO1: Carry out literature survey from reputed journal/conference publications, and 

formulate a complex engineering problem.  

CO2:  Apply the fundamental knowledge of mathematics, engineering and Power 

Electronics principles in design of solutions or system components.  

CO3: Identify, Select, and apply a suitable engineering/IT tool in modeling/data 

interpretation /analytical studies, carry out project phase 1work leading to a logical 

solution.  

CO4:  Design a system/system component, simulate and test its functioning as a 

solution to a complex engineering problem.  

CO5: Prepare a technical report for the Project Phase 1 work.  

CO6: Communicate effectively and present the work carried out before the Project 

Evaluation committee.   

 

INTERNSHIP (22EEPEPCIN) 

 

CO1: Get an insight into the company profile and understand the organizational 

structure.  

CO2:  Apply and correlate theory and practice.  

CO3: Communicate effectively regarding complex Engineering activities.  

CO4:  Demonstrate knowledge and understanding of Engineering & Management 

principles of the company.  

CO5: Engage in life-long learning with a commitment to improve knowledge and 

competence continuously.  

CO6: Acquire professional & intellectual integrity and its impact on the society.  

CO7: Prepare and present a technical report for the Internship carried out.   

CO8: Communicate effectively before the expert panel and develop technical reports.  

CO9:  Respond to the Queries raised by the Evaluation Committee and audience. 

 

SOFT SWITCHING TECHNIQUES FOR CONVERTERS 

(22EEPEPESS) 

 

CO1: Demonstrate the working of different topologies of soft switching converters. 

CO2: Analyze and evaluate the performance of different topologies of soft switching 

converters 

CO3: Design the components for different topologies of soft switching converters. 

 

ELECTRIC VEHICLES (22EEPEPEEV) 

 

CO1: Estimate and analyze the performance parameters, power converters & 

machines used in EVs and the energy storage systems. 

CO2: Choose and design suitable power electronic converter and various types of 

electric drive systems suitable for electric vehicle operation. 

CO3: Design a battery-operated hybrid electric vehicle for a given specification. 

 

ADVANCED CONTROL TECHNIQUES TO POWER 

ELECTRONICS (22EEPEPEAT) 

CO1: Demonstrate various control topologies for power electronic converters. 

CO2: Analyze and evaluate the performance of intelligent control topologies 

converters. 

CO3: Design the control circuit for power electronic converters using intelligent 

topologies. 

 

PROJECT PHASE 2 (22EEPEPCP2) 

 

CO1:  Apply the fundamental knowledge of mathematics, engineering and Power 

Electronics principles in design of solutions or system components.  

CO2: Identify, Select, and apply a suitable engineering/IT tool in modeling/data 

interpretation/analytical studies, carry out work leading to a logical solution.  

CO3: Design a system, simulate and test its functioning as a solution to a complex 

engineering problem.  

CO4: Develop a prototype model or Hardware Implementation for the simulated work.  

CO5: Communicate effectively the work carried out before the expert committee.  

CO6: Prepare the Project report in compliance with Plagiarism requirement.  

CO7: Publish the results in a reputed International IEEE conference/journal.  

 

 

 

 

B.M.S COLLEGE OF ENGINEERING 

(Autonomous College under VTU, Bengaluru-19) 

 

ELECTRICAL & ELECTRONICS ENGINEERING 

M. Tech. POWER ELECTRONICS 
 

VISION OF INSTITUTE 

Promoting Prosperity of mankind by augmenting 

Human Resource Capital through Quality 

Technical Education and Teaching. 

 

MISSION OF INSTITUTE 

Accomplish Excellence in the field of Technical 

Education through Education, Research and 

service needs of society. 

 

VISION OF DEPARTMENT 

Facilitating the development of competent 

professionals capable of adapting to the 

constantly changing global scenario in the field 

of Electrical Sciences. 

 

MISSION OF DEPARTMENT 

▪ Impart quality technical education and 

encourage research in the field of Electrical 

Sciences. 

▪ Empower every individual to develop as a 

professional with an ability to apply his/her 

knowledge and skills to adapt to the 

evolving technological requirements of 

society. 

 


