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Mewar University, Gangrar, Chittorgarh

Department of Electrical Engineering

PEol: The graduate will have understanding of fundamental principles in electrical

Engineering, enabling them to analyze, design, and implement solution for complex engineering

problems across various domains such as Power System, Power Electronics, Electrical Machines

& Control Systems.

PEO2: The graduate will pursue higher education and be involved in research activities for the

betterment of society and the nation.

PEO 3: The graduate will exhibit leadership skills and become an entrepreneur thus creating

employment opportunities locally and globally.
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Mewar University, Gangrar, Chittorgarh

Department of Electrical Engineering

Programme Outcomes (POs) for B.Tech

Engineering Graduates will be able to:
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Outcome
Engineering knowledge: Apply the knowledge of mathematics, science,
engineeringfundamentals, and an engineering specialization to the solution of

Problem analysis: Identify, formulate, research Iiterature. and analyze complex

first principles ofengineering problems reaching substantiated conclusions using

mathematics, natural sciences, and engineering sciences.

Design/development of solutions: Design solutions for complex engineering
problemsand design system components or processes that meet thi specifred needi
with appropriate consideration for the public health and safety, and the cultural,
societal, and environmental considerations.
Conduct investigations of complex problems: Use research-based knowledge
andresearch methods including design of experiments, analysis and interpretation ;f

and synthesis ofthe information to provide valid conclusions.
Modern tool usagc: Create, select, and apply appropriate techniques, resources,
andmodern engineering and IT tools including prediction and modeliing to complex
engineering activities with an understanding ofthe limitations.
The engineer and society: Apply reasoning informed by the contextual knowledge

consequenttoassess societal, health, safety, Iegal and cultural issues and the
ilities relevant to the

Environment and sustainability: understand the impact of the professional
engineeringsolutions in societal and environmental contexts, and demonstrate the
knowledge of, and need for sustainable deve
Ethics: Apply ethical principles commit to prof'essional ethics and

ibilities andnorms ofthe ensi
lndividual and team work: Function effectively as an individual, and as a member orleader
in diverse teams, and in multidisciplina rv setti
Communication: Communicate effectively on-ornplex e,lgineering

theengineering community and with society at large, such as,

comprehend and write effective reports and design documentation,

presentations, and give and receive clear instructions.

activities with

being able to

make effective

Project management and finance: Demonstrate knowledge and understanding of
theengineering and management principles and apply theseio one's own work, is a
member and leader in a team, to manage projects and in multidiscipiinary
environmsnts.
Life-long learning: Recognize the need for, and have the preparation and ability
toengage in independent and life-long learning in the bioadest context oi
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Mewar University, Gangrar, Chittorgarh

Department of Electrical Engineering

Program Specific Outcomes (B.Tech-Electrical Engineering)

on completion ofthe B.Tech (Electrical Engineering) degree the graduates will be able to

PSO l: Able to apply the knowledge gained during the course of the program from
Mathematics(including differential equations, discrete mathematics, linear algebra and complex
variables), electronics and computer science, Basic computing, Basic Sciences, Social
Sciencesand engineering knowledge to identify, formulate, design & investigate complex
engineering problems of electric circuits, analog and digital electronics circuits, control systems,
electrical machines, Power system and solve real life problems faced in industries and/or during
research work.

PSO 2: Able to provide socially acceptable technical solutions to complex electrical engineering
problems with the application of modem and appropriate techniques for sustainable
development.

PSo 3: Apply the appropriate techniques and modern engineering hardware and software tools in
electrical engineering to engage in life-long learning and to successfully adapt in multi-
disciplinary environments.

PSo 4: Able to apply the knowledge of ethical and management principlcs required to work in a

team as well as to lead a team and aware of the impact of professional engineering solutions in
societal, environmental context, professional ethics and be able to communicate effectively.
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Mewar University, Gangrar, Chittorgarh

Department of Electrical Engineering

Program Specific Outcomes (M.Tech-power System Engineering)

On completion of M. Tech. (Renewable Energy) programme, graduates will be able to

PSol: Ability to apply the enhanced knowledge in advanced technologies for modeling,
analyzing and solving contemporary issues in power sector with a global perspective and to cary
out detailed and independent investigation on multifaceted complex problems in the area of
power systems and to envisage advanced research in allied thrust areas.

PSo2: Ability to critically analyze and identify real-life engineering problems in the area of
power systems, and professionally and ethically provide strategic solutions satisfying the safety,
societal, cultural, financial and environmental aspects/ needs with an eagerness for continued
pursuance of research to design, develop or propose theoretical and practical methodologies
towards the research and development support for the power system infrastructure.

PSo3: Ability to utilize and develop modern tools for modeling, analyzing and solving various
scientific problems related to power systems and to take up tecl'rnical/adm in istrative challenges
including the management ofvarious projects of interdisciplinary nature, working in a team with
mutual understandings to take unsophisticated challenges leading and motivating the group to
inculcate multidisciplinary and collaborative approach.
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Mewar University, Gangrar, Chittorgarh

Department of Electrical Engineering

Program Specific Outcomes (M.Tech-Renewable Energy)

On completion of M. Tech. (Renewable Energy) programme, graduates will be able to

PSO l: To impart the theoretical knowledge and practical skills to meet the industrial need in
renewable energy sector.

PSO 2: Develop model, analyze and, system simulation for performance evaluation and
optimization of energy systems.

( PSO 3: To understand the design needs to architect the system that efficiently generate, transmit,
distribute, convert & utilize electric power.

PSO 4: To improve the communication skills & selfJearning process in team work so as to
engage in lifelong learning for a successful professional carrier.
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Mewar University, Gangrar, Chittorgarh

Department of Electrical Engineering

Program Specific Outcomes (M.Tech-Power Electronics & Drives)

on completion of M. Tech. (Power Electronics & Drives) programme, graduates will be able to

PSol: Apply technical knowledge, skills and analytical ability to design, develop and test power
electronic converters and drives using modem tools and technologies.

PSo 2: Design the modern electric machines, drives, power convefters, and control circuits lbr
specific application. And use modern tools, professional software platforms, embedded systems
lor the diversified applications.

PSo 3: Solve the real world problems in the emerging fields like smart grid, renewable energy
interfaces, and electric vehicles and to develop innovative technologies relevant to social, ethical,
economic and environmental issues.

PSO 4: sense and demonstrates the professional ethics and social responsibility and explore ideas
for inculcating research skills
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Mewar University, Gangrar, Chittorgarh

Department of Electrical Engineering

Course: - B.Tech (Electrical Engineering)

Course Outcomes

(
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Year & Sem.:- 2nd Years & 3'd Sem

S.No. Course Code Name of Subiect Cou rse Outcomes
1. BSC I 07 Mathematics-lll CO-l: Apply advanced mathematical techniques to

analyze and solve engineering problems related to
electrical circuits and systems.
CO-2: Develop proficiency in differential equations,
linear algebra, and transform methods to model and

solve engineering problems in the field of electrical
engineering.
CO-3: Demonstrate the ability to apply mathematical
concepts and principles to analyze and design
electrical networks, control systems, and signal
processing systems.
CO-4: Utilize mathematical tools and techniques to
analyze and optimize electrical machines, power
systems. and electron ic devices.
CO-5: Apply mathematical modeling and simulation
techniques to evaluate the performance and behavior
ofelectrical systems, and make informed decisions for
their design and implementation.

2. BSC I 07 Biology for Engineers CO-l: Identify and describe the fundamental
principles of biology that are relevant to engineering
applications in the field of electrical engineering.
CO-2: Apply biological concepts and knowledge to
analyze and design engineering systems and solutions
in electrical engineering that are inspired by or mimic
biological structures and processes.

CO-3: Evaluate the potential impact of biological
factors, such as microorganisms or biotic systems, on
electrical engineering projects, and propose

appropriate measures for mitigation and control.
CO-4: Demonstrate an understanding of the ethical,
social, and envilonmental implications of applying
biological principles and techniques in electrical
engineering, and incorporate responsible practices in
the design and implementation of engineering
solutions.
CO-5: Collaborate effectively in interd isciplinary



teams, integrating biological and engineering
perspectives to solve complex problems related to
electrical engineering, and communicate the solutions
clearly and convincingly to diverse audiences.

3. PCC-EE20I Electrical Machines - I

CO- I : Analyze the fundamental principles and

working mechanisms of electrical machines, including
transformers, DC machines, and synchronous
machines.
CO-2: Apply mathematical modeling and principles of
electromagnetism to predict the performance and

characteristics of electrical machines.
CO-3: Design and analyze electrical machine systems

by considering factors such as efficiency, power
factor. and torque-speed characteristics.
CO-4: Utilize appropriate testing methods and

equipment to evaluate the performance and efficiency
of electrical machines, and interpret the obtained
results.
CO-5: Apply knowledge of electrical machine
principles to troubleshoot and diagnose common
faults and problems in electrical machines, and
propose effective solutions for their rectification.

4. PCC-EE2O2 Analog Electronics

CO-l: Apply principles of analog electronics to
design and analyze various electronic circuits, such as

amplifiers, filters, and oscillators. to meet desired

specifications.
CO-2: Analyze the behavior of semiconductor
devices, including diodes, transistors, and operational
amplifiers, and utilize this knowledge to design and

troubleshoot electron ic circu its.
CO-3: Utilize various rrathematical techniques, such

as circuit analysis methods and signal processing
concepts, to solve complex problems related to analog
electronic circuits.
CO-4: Demonstrate proficiency in using modern
electronic measurement instruments and simulation
tools to measure, analyze, and verify the performance
of analog electronic circu its.
CO-5: Develop critical thinking and problem-solving
skills to diagnose and rectity faults in analog
electronic systems by employing systematic
troubleshooting techniques and applying appropriate
corrective measures.

5. PCC-EE203 Electrical Circuit

CO- I : Apply fundamental principles and laws of
electrical circuits to analyze and solve complex
electrical engineering problems.
CO-2: Design and evaluate electrical circuits using
appropriate tools and techniques, considering factors
such as safety, efficiency, and cost-effectiveness.
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CO-3: Demonstrate an understanding of various
circuit components, their characteristics, and their
interactions within electrical circuits.
CO-4: Develop the ability to analyze and interpret the
behavior of electrical circuits under different
conditions, including steady-state, transient, and
alternat ing current (AC) condirions.
CO-5: Apply knowledge of electrical circuit theory to
troubleshoot and diagnose faults in electrical systems,
and propose appropriate solutions to rectify the issues.

6. PCC-EE2O4 Generation of Electrical
Power

CO-l: Analyze and evaluate different methods and
technologies used in the generation of electrical
power, including conventional and renewable energy
sources.
CO-2: Apply principles of electrical engineering to
design and optimize power generation systems,
considering factors such as efficiency, reliability, and
environmental impact.
CO-3: Understand and utilize the various components
and equipment involved in power generation. such as

generators, transformers, switchgear, and control
systems.
CO-4: Evaluate and interpret data related to power
generation, including load demand, system stability,
and power quality, and make informed decisions to
ensure efficient and reliable power supply.
CO-5: Demonstrate proficiency in the operation,
maintenance, and troubleshooting of power generation
systems, adhering to safety guidelines and industry
standards.

7. PCC-EE205 Electrical Machines
Laboratory - I

CO-l: Apply theoretical knowledge to analyze and
experimentally verify the behavior of electrical
machines.
CO-2: Design and conduct experimenl.s to measurc
and evaluate the performance characteristics of
electricaI machines.
CO-3: Utilize appropriate instruments and equipment
to perform electrical machine tests and measurements
accurately.
CO-4: Demonstrate competence in operating and
controlling different types of electrical machines.
CO-5: Develop skills in interpreting and analyzing
experimental data to draw conclusions and make
recommendations for improving the performance of
electrical machines.

8. PCC-EE2()6 Analog Electronics
& Electrical Circuit

La boratory

CO- I : Apply fundamental principles of analog
electronics to design and analyze electrical circuits,
including amplifiers, filters, and oscillators, in the
laboratory setting.
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CO-2: Demonstrate proficiency in using laboratory
instruments and equipment to measure and
characterize electrical signals, such as voltage,
current, and frequency, for various analog electronic
circuits.
CO-3: Analyze and interpret experimental data
obtained from analog electronic circuits, and draw
meaningful conclusions about circuit performance and
behavior.
CO-4: Troubleshoot and diagnose common problems
encountered in analog electronic circuits, and develop
effective strategies to rectify and improve circuit
performance.
CO-5: Collaborate effectively in a laboratory setting,
by actively participating in group discussions. sharing
knowledge and expertise, and contributing to the
overall success of the experiments and projects
conducted in the Analog Electronics & Electrical
Circuit Laboratory.

9. HSMCzOI Organizational
Behavior

CO-l: Apply knowledge of organizational behavior
theories and concepts to analyze and expJain
individual and group behavior within an organization.
CO-2: Identify and evaluate the impact of
organizational structure, culture, and leadership styles
on employee behavior, motivation, and job
s at isfact io n .

CO-3: Analyze and assess the dynamics of teamwork
and collaboration in organizations, including the role
of communication, conflict resolution, and decision-
making processes.
CO-4: Evaluate the ethical dimensions and social
responsibilities of organizations, and understand the
implications of ethical behavior on employee and
organizational outcomes.
CO-5: Develop effective strategies for managing
organizational change and effectively dealing with
challenges and obstacles that arise during change
processes.

Year & Sem.:- 2'd Years & 4th Sem
S.No. Course Code Name of Subiect Course Outcomes

1. PCC-EE207 Digital Electronics

CO- I : Analyze and design digital circuits using
Boolean algebra and logic gates to solve real-world
engineering problems.
CO-2: Apply knowledge of digital electronics to
understand and interpret the behavior of various logic
families and digital components, such as flip-flops,
counters, and registers.
CO-3: Develop the ability to design and implement
combinational and sequential circuits using VHDL

ngineering
Chittorgarh (Ra



(VHSIC Hardware Description Language) or other
hardware descriplion languages.
CO-4: Evaluate and troubleshoot digital circuits,
including identifying and rectifying common errors
and malfunctions in digital systems.
CO-5: Understand the principles of synchronous and
asynchronous digital systems, and apply them to
design and analyze clocked sequential circuits for
various applications, such as counters, shift registers,
and state machines.

) PCC-EE208 Electrical Machines - II

CO- I : Demonstrate the ability to analyze and interpret
the operating principles, characteristics, and
performance parameters of various types of electrical
machines, including DC machines, induction
machines, and synchronous machines.
CO-2: Apply appropriate mathematical models and
techniques to solve problems related to electrical
machines, such as determining rnachine paramerers,
analyzing machine performance, and calculating
efficiency and losses.
CO-3: Design and implement electrical machine
control strategies to achieve desired performance
objectives, including speed control, torque control,
and power factor correction, using suitable control
techn iques and devices.
CO-4: Evaluate the suitability of different types of
electrical machines for specific applications,
considering factors such as efficiency, power factor,
size, cost, and environmental impact.
CO-5: Apply knowledge of electrical machine design
principles to design and optimize electrical machines
for specific requirements, considering factors such as
power output, efficiency, size, and cost, while
adhering to relevant industry standards and safety
gu ide lines.

J. PCC-EE209 Electrical Measurement
& measuring Instrument

CO-l: Analyze the principles of electrical
measurement and measuring instruments to accurately
measure electrical quantities in various electrical
systems.
CO-2: Apply knowledge of different measurement
techniques and instruments to perform accurate
measurements of voltage, current, resistance, power,
and energy in electrical circuits and systems.
CO-3: Demonstrate proficiency in the selection and
proper use of measuring instruments and equipment,
including multimeters, oscilloscopes, wattmeters, and
energy meters, for electrical measurement tasks.
CO-4: Evaluate and interpret measurement data,
including uncertainties and errors, to draw meaninqful

(
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conclusions and make informed decisions regarding
electrical systems and their performance.
CO-5: Design and implement measurement setups and
experiments to gather data, analyze electrical
parameters, and validate theoretical concepts related
to electrical measurement and measuring instruments.

4. PCC-EE2IO Electromagnetic Field
Theory

CO-l: Analyze and apply the lundamental principles
of electromagnetic field theory to solve engineering
problems in the domain ofelectrical engineering.
CO-2: Demonstrate a comprehensive understanding of
the laws and equations governing electromagnetic
fields and their applications in various electrical
devices and systems.
CO-3: Design and analyze electromagnetic systems
and components using mathematical modeling,
simulation tools, and advanced software to meet
specifi c requ irements and perlormance crileria.
CO-4: Evaluate and interpret the behavior of
electromagnetic fields and their interactions with
materials, including the propagation, reflection, and
transmission of electromagnetic waves in difterent
mediums.
CO-5: Apply the concepts of electromagnetic field
theory to the design, optimization, and
troubleshooting of electrical circuits, antennas, and
other electromagnetic devices, considering factors
such as efficiency. electrotnagnetic interference. and
safety.

PCC-EE2I1 Signal & System

CO-l: Apply mathematical tools and techniques to
analyze and model continuous and discrete-time
signals and systems.
CO-2: Design and implement signal processing
systems using appropriate methodologies and tools.
CO-3: Analyze and interpret the behavior of signals
and systems in both time and frequency domains.
CO-4: Evaluate and compare different signal
processing techniques for various applications in
electrical engineering.
CO-5: Apply knowledge of signals and systems to
solve real-world engineering problems in areas such
as communications, control systems, and signal
processing.

6. PCC- EE2I2 Digital Electronics Lab CO-l: Apply fundamental principles of digital
electronics to design and analyze combinational and
sequential circu its.
CO-2: Demonstrate proficiency in using various
electronic components and equipmenr lo construct.
test. and troubleshoot digital circuirs.
CO-3: Develop skills in designing and implementins

ngineerino
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digital systems using hardware description languages
and programmable logic devices.
CO-4: Analyze and evaluate the perfbrmance of
digital circuits in terms of speed, power consumption,
and reliability.
CO-5: Collaborate effectively in a team to solve
complex digital electronics problems and present
solutions in a clear and concise manner.
CO-5: Apply knowledge of signals and systems to
solve real-world engineering problems in areas such
as communications, control systems, and signal
processing.

7.

8.

I PCC- EE21J
I 

Electrical Mrchines Lab-

effic ien cy.
CO-4: Analyze and interpret experitnental data
obtained from electrical machine tests to determine
the performance, efficiency, and operating
characteristics of the machines.
CO-5: Develop skills in troubleshooting and
diagnosing electrical machine faLrlts, and propose
appropriate remedial measures to ensure optitnal
machine performance and reliability.

PCC- EE2I4 Electrical Measurement
& measuring Instrument

Lab

CO- I : Apply knowledge of electrical measurement
principles and techniques to design and conduct
experiments using various measuring instrumenl.s.
CO-2: Analyze and interpret data obtained from
electrical measurement experiments, and draw
meaningful conclusions about the behavior and
characteristics of electrical circuits and devices.
CO-3: Demonstrate proficiency in the operation,
calibration, and troubleshooting of a wide range of
electrical measuring instruments, such as voltmeters,
ammeters, watt meters, and oscilloscopes.
CO-4: Develop skills in the measuremen[ of electrical
quantities, including voltage, current, power, and
energy, and understand the significance of accurate
measurements in the field ofelectrical engineering.
CO-5: Apply principles of measurement uncertainty
analysis to evaluate and quantify the accuracy and
reliability of electrical measurements, and assess the
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impact of measurement errors on experimental results
and engineering designs.

9. H-102 Universal Human Values
2: Understanding

Harmony

CO-l: Demonstrate an awareness of the principles and
significance of promoting harmony in diverse cultural.
social, and professional contexts.
CO-2: Analyze and evaluate ethical and moral
dilemmas arising in various domains of life and
propose solutions that foster harmonious relationships
among ind ividuals and communities.
CO-3: Apply critical thinking skills to examine the
interconnections between different belief systems.
cultural practices, and value frameworks, and
appreciate the importance of respecting and valuing
diversity in promoting harmony.
CO-4: Examine and assess the impact of technology
and globalization on human values and develop
strategies to navigate ethical challenges in a rvay that
upholds harrnony in soc iety.
CO-5: Communicate effectively, both orally and in
writing, about the importance of universal human
values and their role in fostering harmony, and
demonstrate the ability ro engage in constructive
dialogue and collaboration with individuals from
diverse backgrou nds.ya

and performance characteristics of control systems
through techniques such as root locus analysis,
Nyquist stability criterion, and Bode plots. They will
apply these analyses to optimize the stability and
performance of control systems.
CO-4: Apply control system theory to practical
applications: Students will be able to apply control
system theory to real-world applications in electrical
engineering, such as power systems, robotics, and

PCC-EE3O1 Control Systemsl.



industrial automation. They will demonstrate an
understanding of the challenges and considerations
involved in applying control systems to practical
scenarios.
CO-5: Critically assess control system performance
and propose improvements: Students will be able to
critically assess the performance of control systems.
identify Iimitations or areas for improvement, and
propose appropriate modifications or enhancements.
They will demonstrate the ability to troubleshoot
control system issues and optimize system
performance based on analytical and experimental
techn iq ues.

., PCC-EE302 Microprocessors

CO-l: Analyze the architecture and tunctioning of
microprocessors to demonstrate a comprehensive
understand ing of their operation and components.
CO-2: Design and implement assembly language
programs using microprocessors to solve real-world
problems and demonstrate proficiency in
programming techniques.
CO-3: Evaluate and troubleshoot microprocessor-
based systems to identify and rectify faults, ensuring
proper functionality and reliability.
CO-4: Apply knowledge of microprocessors to design
and develop embedded systems, integrating hardware
and software components effectively.
CO-5: Critically assess enrerging trcnds and
advancements in microprocessor technology,
demonstrating the ability to adapt and stay updated
with industry developments.

3. PCC-EE303 Power System-I
(Apparatus and

Modelling)

CO-l: Analyze and interpret the behavior of different
power system apparatus, such as transformers,
generators, and transmission lines, through
mathematical modeling and simulation techniques.
CO-2: Design and evaluate the performance of
various power system components, including
transformers, generators, and transmission lines, by
applying relevant principles, standards, and safety
considerations.
CO-3: Apply knowledge of power system appararus
and their modeling to solve complex engineering
problems related to power generation, transmission,
and distribution, considering factors such as load
flow, fault analysis, and system stability.
CO-4: Demonstrate proficiency in utilizing software
tools, such as MATLAB or PSCAD, for modeling and
simulation of power system apparatus. and effectively
interpret and communicate the results.
CO-5: Evaluate thq impact of various factors, such as

(
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load characteristics, voltage regulation, and system
Iosses, on the performance and efficiency ol power
system apparatus, and propose appropriate solutions
for optimization and improvement.

4. PEC-EEL3O1 Wind and Solar Energy
Systems

CO-l: Analyze and evaluate the fundamental
principles of wind and solar energy systems in terms
of their conversion, generation, and integration into
the electrical grid.
CO-2: Design and optimize efficient wind and solar
energy systems by applying engineering principles,
considering factors such as site selection, equipment
selection, and system layout.
CO-3: Apply mathematical modeling and simulation
techniques to prcdict and analyze the perfornrance of
wind and solar energy systems under various
operating conditions, including changes in
environmental factors.
CO-4: Evaluate the economic feasibility and
environmental impact of wind and solar energy
systems, considering factors such as cost analysis, life
cycle assessment, and integration with existing power
infrastructure.
CO-5: Demonstrate proficiency in the installation,
operation, and maintenance of wind and solar energy
systems, including troubleshooting common issues
and ensuring compliance with safety standards and
regu lations.

PEC.EEL302 Line-Commutated and
Active PWM

CO-l: Analyze and compare the operation principles
of line-commutated and active pulse width modulation
(PWM) techniques in power electronic systems.
CO-2: Apply mathematical models and control
strategies to design and implement line-commutated
and active PWM conve(ers for various applications in
electrical engineering.
CO-3: Evaluate the performance ch a racteristics, such
as efficiency, por.ver lactor. and total harrronic
distortion, of line-commutated and active PWM
converters under d ifferent operatin g conditions.
CO-4: Investigate and troubleshoot common issues
and challenges associated with line-commutated and
active PWM converters, and propose appropriate
solutions to improve their performance and reliability.
CO-5: Assess the impact of line-commutated and
active PWM techniques on power quality, harmonics
mitigation, and integration of renewable energy
sources in electrical power systems, and suggest
methods for their optimization.
COI Understand the characteristics ofdc motors and
induction rnotors.

(
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6.

7.

PEC-EEL3()3 Electrical Drives

hybrid vehicle systems, including electrical circuits,
control systems, and vehicle charging infrastructure.
CO-5: Evaluate the safety aspects and regulatory
requirements associated with electrical and hybrid
vehicles. and propose appropriate measures to ensure
the safe operation and maintenance of these vehicles
in compliance with industry standards.

PEC-EEL304 Electrical and Hybrid
Vehicles

CO- I : Demonstrate a comprehensive understanding of

. EtettridalEngineerlng
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8. PEC-EEL305 ] Electrical Machine Design

as magnetic properties, thermal characteristics, and
mechanical strength.
CO-5: Evaluate and compare diflerent electrical
machine designs based on criteria such as etficiency,
reliability, and performance under various operating
conditions, and propose modifications or
improvements to meet specific application
requirements.

PCC EE 304 
| 

Power & Control Systems

power generation, distribution. and utilization.
CO-4: Perform experiments to measure and analyze
power system parameters: Students will be proficient
in performing experiments to measure and analyze
various parameters in power systems, such as voltage,
current, power factor, and harrnonics, using modem
measuring instruments and software tools.
CO-5: Demonstrate safety practices in power and
control systems: Students will understand and practice
safety protocols while working with power and

(
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control systems, ensuring the protection of equipment.
personnel, and the environment. They will be able to
identify potential hazards and take appropriate

ons to prevenl accidents and mi
HSMC3()l
(oEL rr)

Humanities I (Effective
Technical

Communication)

CO-l: Demonstrate proficiency in written
cornmunication by producing clear, concise, and well-
structured technical documents relevant to the field of
electrical engineering.
CO-2: Apply effective oral communication skills to
effectively present technical information in a clear and
organized manner, while employing appropriate visual
aids and speaking techniques.
CO-3: Develop critical thinking and analytical skills
to evaluate and interpret technical information from
various sources! including academic literature,
industry reports, and research papers, to suppo(
effective communication in the field of electrical
engineering.
CO-4: Employ appropriate professional and ethical
practices in technical communication, including
proper citation and attribution ofsources. adherence to
intellectual propedy rights, and adherence to ethlcal
guidelines for information dissemination.
CO-5: Collaborate effectively in multidisciplinary
teams to analyze complex technical problems and
develop cohesive and coherent written and oral
reports. lostering ellective communication and
teamwork skills essential for the field of electrical

PROJ. EE
30r

Minor Project/
Seminar/Summer

Internship

CO- l : Apply theoretical knowledge of electrical
engineering to real-world scenarios encountered
during the summer internship.
CO-2: Demonstrate competency in utilizing industry-
standard equipment, tools, and software relevant to
electrical engineering during the summer internship.
CO-3: Collaborate effectively with professionals from
diverse backgrounds, communicating and contributing
to the success of projects during the summer
internship.
CO-4: Analyze and troubleshoot electrical systems
and components encountered during the summer
internship, identifying and implementing appropriate
solutions.
CO-5: Exhibit professional conduct, ethical behavior,
and a commitment to safety practices while working
on electrical engineering projects during the summer
intemship.

Year & Sem.:- 3 Years& 6'n Sem

ineering
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Course Outcomes

PCC- EE3O5 Power Electronics

CO-1 : Design and analyze power systems components:
Students will be able to design and analyze various
components of power and control systems, including
transformers, generators, transmission Iines, and
protection devices.
CO-2: Implement control strategies for power systems:
Students will be able to implement control strategies
for power systems, including voltage regulation, power
factor correction, and Ioad balancing, using approprlate
hardware and software tools.
CO-3: Troubleshoot and diagnose faults in power
systems: Students will develop the skills to
troubleshoot and diagnose faults in power systems,
including identifying and rectifying issues related to
power generation, distribution, and uti lization.
CO-4: Perform experiments to measure and analyze
power system parameters: Students will be proficient
in performing experiments to measure and analyze
various parameters in power systems, such as voltage,
current, power factor, and harmonics, using modem
measuring instruments and software tools.
CO-5: Demonstrate safety practices in power and
control systems: Students will understand and practice
safety protocols whilc working with power and control
systems, ensuring the protection of equipment,
personnel, and the environment. They will be able to
identify potential hazards and take appropriate

to prevent accidents and mi

PEC.EEL306 Poryer Svstem-II

CO-l: Analyze and evaluate the steady-state operation
of power systems, including transmission lines,
transformers, and synchronous generators.
CO-2: Design and assess the performance of power
system components such as transmission lines,
transformers, and generators, considering factors such
as power losses, voltage regulation, and reactive power
compensation.
CO-3: Understand and apply various techniques for
power flow analysis in power systems, including the
Gauss-Seidel and Newton-Raphson methods, to
determine voltage magnitudes, phase angles, and
power flows in transmission networks.
CO-4: Evaluate and design protection schemes for
power systems! including the selection and
coordination of protective devices, to ensure the
reliable operation of electrical networks and prevent
damage to equipment.
CO-5: Analyze and design compensation systems for

rtment of

S.No.

l.

I Course Code Name of Subiect

,|
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voltage control, and power factor correction, to
improve system stability, voltage regulation, and
overall power quality.

PEC-EEL307 | Power System protection

CO-l: Analyze and apply fundamental concepts of
power system protection to identify and mitigate faulrs
and disturbances in electrical power systems.
CO-2: Design and evaluate protective relaying schemes
for power system components, including generators,
transformers, transmission lines, and distribution
systems, with an emphasis on fault detection and
isolation.

1. PEC-EEL308 HVDC Transmission
Systems

CO-l: Describe the principles and operation of HVDC
(High Voltage Direct Current) transmission systems in
terms ofpower transmission, control, and conversion.
CO-2: Analyze the various components and
configurations of HVDC transmission systems,
including convefters, transformers, transmission lines,
and control systems.
CO-3: Apply mathematical and computational
techniques to model and simulate HVDC transmission
systems, including convefter control strategies and
power flow analysis.
CO-4: Evaluate the performance and efficiency of
HVDC transmission systems by analyzing factors such
as power losses, voltage stabillty. and harmonic
distortion.
CO-5: Design and propose solutions for HVDC
transmission systems, considering factors such as
system reliability, fault protection, and integration with
AC (Alternating Current) transmission networks..
CO-l: Analyze power quality issues and their impact
on electrical systems, and propose appropriate
solutions using various power quality improvement
techniques.
CO-2: Evaluate the principles, characteristics, and

(

(
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5.

6.

PEC-EEL3O9 Power Quality and
FACTS

power quality monitoring instruments and equipment,
and employ them to measure, analyze, and diagnose
power quality disturbances in electrical systems.
CO-5: Design and implement strategies for the
mitigation of power quality issues, including volrage
sags, harmonics, flicker, and unbalanced loads, through
the utilization of FACTS devices and other relevant
power quality improvement techniq ues.

PEC-EEL3IO High Voltage
Engineering

7. oEC-301 Soft Skills and
Interpersonal

Communication
8. oEC-302 ICT for Development
o oEC-303 Human Resource

Deyelopment and
Organizational Behavior

10. MC-II Essence of Indian
Knowledge Tradition

(

(

Mewar Univ:rsity, Chittorgarh (Raj,)



(

(

CO-5: Demonstrate effective communication skills in
presenting and discussing the integration of lndian
knowledge tradition with modern electrical engineering
advancements.

ll. PROJ-EE
302

Project-II( Major
Pro.iect)

CO-2: Design, develop, and implement innovative and

S.No. I Course Code
Year & Sem.:- i!'o Years& 7'n Sem

1\Aflre oI su Corrrse Orrtcnmo.

l. PEC-EEL I Industriat Etecrrical
401 | Systems

CO- I : Analyze and interpret ttre funaarnent.at
principles and concepts of industrial electrical systems.
CO-2: Apply knowledge of electrical circuits.
components, and equipment to design and troubleshoot
industrial electrical systems.
CO-3: Evaluate the safety protocols, regulations, and
standards related to industrial electrical systems and
ensure compliance.
CO-4: Design and implement effective electrical
control systems for industrial applications, considering
effi ciency, reliability, and cost-effectiveness.
CO-5: Employ appropriate testing and measurement
te-chniques to assess the performance and functionality
of industrial electrical systems and propos;
imorovements-



2. PEC-EEL
402

Porver System Dynamics
and Control

CO- I : Analyze and model the dynamic betravior of
power systems, including synchronous machines,
transmission lines, and interconnected networks.
CO-2: Apply control techniques to mirigate power
system stability issues, such as transient stability,
small-signal stability, and voltage stability.
CO-3: Design and implement various control strategies
for power system stability enhancement, including
excitation control, governor control, and automatii
voltage regulation.
CO-4: Evaluate the performance of power system
stability control schemes using simulation tools, and
propose appropriate modifications or improvements
based on the analysis results.
CO-5: Assess the impact
integration and other emerging
system dynarr ics and control.
strategies to ensure reliable and
power grid.

of renewable energy
technologies on power
and propose effective
secure operation of' the

3. Digital Control Syste msPEC-EEL
403

1. PEC-EEL
404

Cornputer Architecture

CO-l: Analyze and evaluate the fundamental
components and principles of computer architecture,
including instruction set design, memory organization,
and input/output systems.
CO-2: Apply knowledge of computer architecture to
design and optimize efficient and reliable computer
systems, considering factors such as performance,
power consumption, and cost.
CO-3: Evaluate and compare different instruction-level
parallelism techniques, pipeline structures, and
memory hierarchies to enhance the overall

(

(
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performance of computer syGrns.

CO-5 hoot the performance
bottle ms by identifying and
optim utilization, and bianch
prediction mechanisms, employing quantitative
evaluation and simulation methods.

PEC-EEL
40s

Electromagnetic waves

CO- I : Analyze the f,undamental ionceptslnd
properties of electromagnetic waves, including their
generation, propagation, and interaction with diff'erent
materials.
CO-2: Apply mathematical techniques, such as
Maxwell's equations, to solve problems related to
electromagnetic waves, including wave propagation,
reflection, re lract ion. and dillraction.
CO-3: Design and analyze various types of antennas
and transmission lines, considering factors like
impedance matching, radiation patterns, and signal
propagation characteristics.
CO-4: Understand the principles and operation of
different electromagnetic wave-based devices and
systems, such as microwave circuits. wavesuides. and
microwave comrlun ication systetns.
CO-S: Evaluate and interpret experimental data related
to electromagnetic waves through laboratory
experiments, measurements, and simulations. and
effectively communicate the results through technical

PEC-EEL
406

Computational
Electromagnetics

CO-1: Apply numerical methods and computational
techniques to solve complex electromagnetic problems,
demonstrating proficiency in the use of software tools

CO-2: Analyze and model electromagnetic wave
propagation in different media. demonstratins an
understanding of the fundamental prrnciples and
equations of electromagnetics and their application in
computational simulations.
CO-3: Design and optimize electromagnetic structures
and devices using computational methods, taking into
account factors such as material properties, boundary
conditions, and electromagnetic fi eld characteristics.
CO-4: Evaluate the performance and characteristics of
antennas, microwave circuits, and electromagnetic

(

(
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propose innovative solutions based on computational
analysis and simulations.

effectively communicate the results and findinss to
technical and non-technical audiences.

PEC-EEL
407

Control Systems Design

CO- I : Apply mathematical models and principles to
analyze and design control systems in electrical
engineering, demonstrating proficiency in the use of
Laplace transforms, transfer functions, and block
diagrams.
CO-2: Design and implement compensators,
controllers, arrd observers fbr control systems, utilizing
techniques such as root locus analysis, frequency
response analysis, and state-space methods.
CO-3: Evaluate the stability and performance of
control systems through the application of control
system design principles, including analysis of
transient response! steady-state error, and lreqLtency
response characteristics.
CO-4: Integrate control system components, such as
sensors, actuators, and feedback loops, into practical
electrical engineering systems, considering factors such
as noise, disturbances, and robustness.
CO-5: Employ simulation and software tools to model,
analyze, and simulate control systems, interpreting and
validating the results to make inforrred disisn
decisions and optimize system performance.

PEC.EEL
408

Electrical Energy
Conservation and

Auditing

CO-l: Analyze and evaluate energy consumption
patterns in various electrical systems and devices, and

and environmental sustainability, to promote

identify potential areas for energy conservation.
CO-2: Apply knowledge of electrical energy
conservation techniques to design and implement
energy-efficient systems, ensuring optimai use of
electrical resources.

CO-4: Employ relevant tools and techniques to
measure and monitor energy consumption, analyze
data, and make informed decisions for achieving
energy effi ciency goals.
CO-5: Develop management
plans and pol considering
factors such as effectivenessl

N
Oepartment of
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9.

electric drives to design and develop efficient and
reliable electrical systems.
CO-2: Apply mathematical modeling techniques and
control strategies to design, simulate, and optimize
advanced electric drive systems.
CO-3: Design and implement power electronic
converters for various types of advanced electric
drives, considering factors such as efficiency! power
qua lity. and system integration.

CO-5: Demonstrate proficiency in trou bleshoot ing.
maintenance, and performance evaluation of advanced
electric drives, utilizing diagnostic tools and techniques
to ensure optimal system performance and reliability.

PEC-EEL
409

Advanced Electric
Drives

10. oEC-40r Cybcr Larv and Ethics
11. oEC-402 Introduction to

Philosophical Thoughts
12. oEC-403 Comparative Study of

Literature
13. oEC-404 Indian Music System
14. oEC-,t05 History of Science &

Engineering
15. oEC-406 Introduction to Art and

Aesthetics
16. MC-III Constitution of In di:r

CO-4: Analyze the constitutional framework lor social

CO-5: Apply the knowledge of the Constitution of India to
analyze and interpret legal cases, legislations, and

(

(
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government policies. enablinB irlormidlicisiontakhg
and participation in civic and public affairs, as wejl ai
fostering.a sense of responsibility towards uplotaing ttre
democratic values enshrined in the Constitution.

PROJ-EE-
401

Short Term Training
(21-45 Days)/ Project-III

CO- l: Analyze and inreryret electrrcal .,rcrit
diagrams. demonstraring the ability to identi[y dillerent
components and their interconnections accurately.
CO-2: Apply rheorelical concepr: ol elerrrierl
engineering to solve practical problems related to
power distribution, electrical machines, and control
systems effectively.

measurement techniques.
CO-5: Demonstrate knowledge and understanding of
safety guidelines and regularions in elecriical
engineering, including the ability to identify potenrial
hazards and implement appropliate saf'ety measures in
electrical installations and maintenance

Year & Sem.:- 4thyears& g,hSrcm-

PROJ-EE-
402

Industrial
In ternship/Proj ect-IV

CO-l: Apply theo.etic@
principles acquired during the B.Tech Electrica'i

working 
_on 

electrical engineering projects during the
6th month industrial internsh ip.

Engineering program to real-world industrial scenarios

CO-3: Analyze and interpret technical drawings,
schematics, and diagrams related to electriJai
installations and systems, and effectively implement
them in practical industrial applications.
CO-4: Employ effective communication and teamwork

Department ot
Electrical Engineering

Iltewar University, Chittorgalh (Rai.)

(

17.
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Mewar University, Gangrar, Chittorgarh

Department of Electrical Engineering

(

Course: - M.Tech (Power System Engineering)

Course Outcomes

Head
epartment of

Electriial Engineering

(

Sr.
No,

Course
Code

Course Title Course Outcomes

FIRST SEMESTER

I PSE-411
ADVANCED

POWER SYSTEM
ANALYSIS

CO-l: Analyze and evaluate the steady-state behavior of
advanced power systems, considering factors such as load
flow, voltage stability, and power loss calculations.
CO-2: Apply advanced mathematical techniques.
optimization algorithms, and simulation tools to analyze and
solve complex power system problems related to transient
stability, fault analysis, and dynamic behavior.
CO-3: Design and implement control strategies for
enhancing the performance and stability ofpower systems,
considering factors such as load balancing, frequency
control, and reactive power compensation.
CO-4: Evaluate the impact of renewable energy integration
on power system operation, including grid integration
challenges, power quality issues, and the design of suitable
control strategies for efficient and reliable integration.
CO-5: Critically assess and analyze lhe economic and
environmental aspects of power system operation, including
the evaluation of market deregulation. energy pricing. and
the development of sustainable energy policies fbr optimal
power system management.

2 PSE-412
POWER SYSTEM

DYNAMICS &
STABILITY

CO-l: Analyze and model the dynamic behavior of power
systems, including synchronous machines, transmission
lines, and power electronic devices, to predict system
stability and performance under various operating
conditions.
CO-2: Evaluate the impact of disturbances, such as faults
and load fluctuations, on power system dynamics, and apply
appropriate control strategies to mitigate their effects and
maintain system stability.
CO-3: Design and implement advanced techniques for
power system stability analysis, including small-signal
stability analysis, transient stability analysis, and voltage
stability analysis, using numerical methods and simulation

i,tewir university, ctrittorgarh (Rai')



CO-4:. Apply optimization techniques and control slratesiesto...enhance power system rrrU;tity arj"m;;#i";:utilization of available resources, considering factors suchas system constraints, rene rable *".gy i;1"";;;;;. ";;;economic operation.

the performance of power system
es. and other control measures. and
r modifications to enhance svstemt!rdurrr\. taki 

j ' ru rrrlrdlrce system

,seh,"tus;;;,; ;;d;l',',t,,:";J::o,l''o 
accotr nr emcrg i, g

PSE-4I3
POWER SYSTEM
OPERATION &

CONTROL

CO- t , anrly

33;ii, ilj,lli ^ ;3n1ia,e1rn 
e racrors s uch,, i";J ;;,;.

CO-5: Critically evaluate and
ro. porr". ,y.'t'#;;;;;;'; o'"oose innovative sotutions

1ri .^ntr^l challenges, takingwrr4rrsllBcs, taKlng

ii,il'l*l:. "'"",'

PSE-4I4

;1".*: ng vottage sags, swelts,

CO-5: DeveJop comprehens ive.srrategies lor the prevenrion

lji"IlS:T:-"1-fly", quatiry issues. .onrio",ing',i.

harmon,--..,,. ,,,,"rrrr,runr. 
o rotsJ' swclls'

C^O-2: Design and implement effective solurions ro mitigatepower'. quality problems in power sysrems, ensurinscompliance wirh relevanr srandards,ra,";ririio;,'"""""*
CO-3: Appiy advanced measuremelt techniques and looisto_,monitor. and assess power quality p"r".;,;;.,';;.;;;
:l,,iq.,Tl currenr harmonics, power facr.or. and 0l;; ""
L^\_r-+: lnvestrgate and diagnose power quality disturbancesusrng appropriate diagnostic tools and r"flja"ilgf 

"rl'rrjpropose suitable corrective measures.

on system stability, reliabilitv 
^nrt 

Frfr.;
CO-l: A
systems,
load variations, to Dredict svctam k-r.^,.:^-
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SYSTEMS effective protection r"t 
""r"*

storage systems, and wide_area monitoring systems, In
managing transient disturbances and enhanci-rg it. o"..uii

PSE-512
ELECTIVE.II

SYSTEMS
THEORY

identify interdependencies and interactions among various
system components.
CO-2: Apply systems thinking to design, develop, andoptimize power system models ani ,otutionJ 

' 
fiui

effectively integrate renewable energy sources, 
"nrurlngreliable and sustainable power generarion

CO-3: Employ system'dlnamics modcling rechniques ro
predict and analyze the behavior of porver" ryrra,r, L,nd.,
different 

. 
operating conditions, 

' 
alsturAun""s, unJ

contingencies, enabling effective systern control anJ
management.
CO-4: Apply advanced control strategies and optimization
techniques derived from sysrems th;ory ,o .ntun". ifr.
stabrltly. reliability. and efficiency ol pouer sysrerns.
considering dynamic interactions urong diff"rent controi
loops and systern elements.

CO-l : Analyze
systems theory

resilience of the overall power infrastructuie.
CO-l: Apply udran"ed rutheriti"al and

methodologies, considering factors suci as lo;d de;;;,-
generation capacity, and network constraints.

LU- l : Appty advanced rnathematical and cornputational
techniques_ to analyze and model po*.. .yr,".. 

-iJ,
effective planning and operation.
CO-2:,Evaluate the re_liability and security of power sysrems
through the application of advanced planning tools and

PSE-513

ELECTIVE-III
POWER

SYSTEMS
PLANNING

(

(



CO-3: Design and implement optimized power system
expansion plans, considering the integration of renewable
energy sources, economic factors, environmental impact,
and regulatory requirements.
CO-4: Analyze and assess the impact of emerging
technologies, such as smart grids and energy storage
systems, on power system planning, and propose
appropriate strategies for their integration.
CO-5: Demonstrate a comprehensive understanding of
power system planning principles, including transmission
network planning, distribution system planning, and
economic dispatch, and apply this knowledge to address
real-world challenges in the power sector.

8 PSE-415
POWER SYSTEMS

SIM. LAB-I

CO-l: Apply theoretical concepts of power system analysis
and simulation to design and analyze power systems in the
laboratory setting.
CO-2: Develop proficiency in using industry-standard
software tools for simulating power systems and perform
various power flow, f'ault analysis, and transient stability
stud ies.

CO-3: Analyze and interpret simulation results to assess tlte
performance and reliability of power systems under
different operating conditions, and propose suitable
solutions to enhance system stability and efficiency.
CO-4: Design and implement protection schemes for power
systems, considering various fault scenarios, and evaluate
their effectiveness through simulation-based experiments,

CO-5: Collaborate effectively in a team to solve complex
power system engineering problems through laboratory
experiments, including system modeling, simulation, and
analysis, and present the findings professionallv

SECOND SEMESTER

9 PSE-421
EHV ACIDC

TRANSMISSION

CO- I : Analyze the principles, components, and operation of'
EHV ACiDC transmission systems in the context of power
system engineering.
CO-2: Evaluate the performance and characteristics of EHV
AC/DC transmission systems, including voltage and power
control, line losses, and system stability.
CO-3: Apply mathemarical models and simulation
techniques to design and oprimize EHV AC/DC
transmission systems for efficient power transfer and
reliability.
CO-4: Design and implement appropriate protection
schemes for EHV AC/DC transmission systems to ensure
safe operation and fault detection.
CO-5: Critically evaluate the environmental impact and
economic considerations associated with EHV AC/DC
transmission systems, and propose sustainable and cosr

(

(
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effective solutions.

l0
I POWER SYSTEM

PSE.422 I PROTECTION
I aNo nrravmc

CO-5: Develop a comprehensive understanding of emerging
trends and technologies in power system protection and

t on the design and

1t
I FLEXIBLE AC

PSE-423 | TRANSVISSToN
] svsravs

of transient stability and damping oscillations.
CO-5: Design and simulate FACTS controllers usins
advanced power system analysis software, and interprei
simulation results to assess the effectiveness of FACTS
devices in improving power system operation and
reliability.

12 PSE-424
DISTRIBUTED

POWER
GENERATION

CO-3: Evaluate and compare various technologies and
components used in distributed power generation, including

(

(
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photovoltaic systems, wind turbines, fuel cells, and micro-
turbines, to determine their suitability for specific
applications.
CO-4: Analyze the impact of distributed power generation
on the overall power system, considering aspects such as
power quality, stability, reliability, and economic feasibility.
CO-5: Develop solutions and strategies for addressing
challenges associated with distributed power generation,
such as grid interconnection, system protection! energy
management, and policy regulations, considering
sustainability and environmental considerations.

l3 PSE-521

ELECTIVE-I
POWER

APPARATUS
AND MACHINES

CO-l: Analyze the principles, characteristics, and
operational parameters of power apparatus and machines
used in electrical power systems.
CO-2: Evaluate the performance of power apparatus and
machines, including transformers, generators, motors, and
other electrical devices, in terms ofl efficiency, reliability,
and safety.
CO-3: Design and select appropriate power apparatus and
machines for specific applications in power systems.
considering factors such as load requirements, voltage
levels, and system constraints.
CO-4: Apply advanced techniques and tools l'or modeling.
simulation, and control of power apparatus and rnachines,
aiming to optimize their performance and enhance system
stability.
CO-5: Investigate and troubleshoot power apparatus and
machines in case of faults or malfunctions, employing
diagnostic methods and repair techniques to ensure efficient
and reliable operation ofelectrical power systems.

14 PSE-522

ELECTIVE.II
ADVANCED
ELECTRICAL

DRIVES

CO-l: Apply advanced knowledge of electrical drives to
analyze and design efficient power electronic systems for
various applications in power system engineering.
CO-2: Evaluate and select appropriate control strategies and
algorithms for advanced electrical drives, considering
factors such as performance, efficiency, and stability.
CO-3: Analyze and optimize the performance of advanced
electrical drives through the application of advanced
modeling, simulation, and analysis techniques.
CO-4: Design and implement advanced protection schemes
for electrical drives, ensuring safe and reliable operation in
diverse operating conditions.

CO-5: Investigate and propose innovative solutions to
address challenges and emerging trends in advanced
electrical drives, considering factors such as sustainability,

:l:::Jr"rn.t"r"y, 
and integration with renewable energy

I5 PSE-523 ELECTIVE-III CO-l: Demonstrate an in-depth understanding of the

(

('
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POWER
ELECTRONICS

FOR
RENEWABLE

ENERGY
SYSTEMS

fundamental concepts and principles of power electronics as

applied to renewable energy systems.
CO-2: Analyze and evaluate the perfbrmance and
characteristics of various power electronic devices used in
renewable energy systems, such as inverters, converters,
and power semiconductor devices.
CO-3: Design and develop efficient power electronic
circuits for controlling and regulating renewable energy
sources, including solar photovoltaic systems, wind
turbines, and energy storage systems.
CO-4: Apply advanced control techniques to improve the
efficiency and reliability of power electronic systems in
renewable energy applications, considering factors such as

power quality, grid integration, and energy management.
CO-5: Evaluate the economic and environmental impacts of
integrating power electronics into renervahle energv
systems, and propose innovative solutions to optimize the
overall performance and sustainability of such systems.

t6 PSE-425
POWER SYSTEMS

SIM. LAB- II

CO-l: Analyze and interpret data obtained from power
systems simulation experiments to evaluate system stability
and performance.
CO-2: Apply advanced software tools and techniques to
model, simulate, and analyze power system components,
including generators, transmission lines, and transformers.
CO-3: Design and optimize power system protection
schemes using simulation tools to ensure safe and reliable
operation of electrical networks.
CO-4: Develop and implement control strategies for power
system stability enhancement. voltage regulation, and
reactive power cornpensation through simulation-based
experiments.
CO-5: Demonstrate proficiency in identifying and
troubleshooting power system issues by conducting
simulated tests, diagnosing faults, and proposing
appropriate solutions.

THIRD SEMESTER

l5 PSE-431
SPECIAL

TOPICS IN
POWER SYSTEM

CO-l: Analyze and evaluate advanced power system
components, such as transformers, generators, transmission
lines, and protection systems, in the context of special
topics in power systems.
CO-2: Apply advanced knowledge of power system
stability and control to analyze and design solutions for
complex power system problems, considering special topics
in power systems.
CO-3: Demonstrate an understanding of emerging trends
and technologies in power systems, including special topics
such as renewable energy integration, smart grids, and
power system optimization.
CO-4: Develop the ability to critically assess and select

(.
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develop innovative solutions, considering technical,
economic, and environmental aspects.
CO-2_: Design and implement a minor power system project,
utilizing advanced techniques and tools, to addreis ieal_

reports and presentations, adhering to prof'essional standards
and guidelines in the field of

FOURTH SEMESTER

PSE.44T to draw meaningful conclusions and
research findings in the field of power
engineering.

CO- I : Analyze and critically evaluate theiiGiifu
literature and research in the field of power
system engineering, demonstrating a
comprehensive understanding of the key concepts.
theories, and methodologies.
CO-2: Design and implement an original research
study or project in the area of power system
engineering, utilizing appropriate tools,
techniques. and methodologies to address a
specific research problem or objective.
CO-3: Demonstrate advanced skills in data
collection, analysis, and interpretation, using
appropriate statistical and computational methods

manner, adhering to appropriate academic and
profess ional standards.
CO-5: Exhibit ethical and professional behavior in
conducting research. displaying awareness of
relevant Iegal and erhical considerations in por.ver
system.engineering, and demonstrating the ability
to work independently and collaboratively in i

(
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Mewar University, Gangrar, Chittorgarh

Department of Electrical Engineering

Course: - M.Tech (Renewable Energy)

Course Outcomes

eacf

(

Sr.
No.

Course Code Course Title Course Outcomes

First Semester

1 RE-411

ENERGY
ECONOMTCS:
THEORY AND

PRACTICE

CO-l: Analyze the fundamental principles of
energy economics and its application in the
renewable energy sector.

CO-2: Evaluate tlre econornic t'easibility of
renewable energy projects by applying cost-

benefit analysis and financial modeling
techniques.

CO-3: Apply economic theories and concepts to
assess the impact of government policies,

regulations, and incentives on renewable energy

markets.

CO-4: Develop strategies for effective energy
resource management, considering factors such as

energy pricing, supply-demand dynamics, and

market competition.

CO-5: Design and execute comprehensive energy

market analysis to identify trends, opportunities,

and risks in the renewable energy sector, and

propose appropriate strategies for sustainable

development..

2 RE-412

FLUID MECHANICS
& TURBO

MACHINERY

CO-1: Apply principles of fluid mechanics to
analyze and, solve complex engineering problems

related to renewable energy systems and turbo
machinery.

CO-2: Design and optimize various types of turbo

tUn
., _,."orgarh 
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machinery. including pumps. rurbines. ,na
compressors. lor efficient and sustainable energy
conversion in renewable energy applications.

CO-3: Evaluate and analyze the performance of
fluid flow systems, such as pipes, channels, and
nozzles, and apply appropriate engineering
techniques to enhance their efficiency and
reliability in the context of renewable energy.

CO-4: Demonstrate proficiency in the use of
computational tools and software to simulate and
model fluid flow phenomena, enabling accurate
prediction and analysis of fluid mechanics and
turbo machinery behavior in renewable energy
systems.

CO-5: lnvestigate and propose innovative
solutions for addressing challenges and
optimizing the performance of fluid mechanics
and turbo machinery in the field of renewable
energy, taking into account factors such as
sustainability, environmental impact, and

POWER SYSTEM
ENGINEERING

CO- I : Analyze and evaluate the f'undamental
concepts and principles of power system
engineering in the context of renewable energy
sources.

CO-2: Apply advanced knowledge of power
system components, including generators,
transformers, transmission lines, and distribution
systems, to design and analyze renewable energy-
based power systems.

CO-3: Develop skills in conducting power flow
analysis, fault analysis, and stability analysis for
renewable energy-based power systems, and
propose effective mitigation strategies for system
improvement.

CO-4: Design and implement control strategies
for optimizing power generation, transmission.
and distribution in renewable energy-based power

(

(

enl o,
gineering
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systems, considering factors such as load

balancing, frequency control, and voltage
regulation.

CO-5: Evaluate the economic, environmental, and
social aspects of renewable energy-based power
systems and propose sustainable solutions for the
integration of renewable energy sources into the
existing power grid.

RE-414

RENEWABLE
ENERGY

RESOURCE
CHARACTERISTICS
& CONSERVATION

TECHNOLOGIES

CO-l: Analyze rhe characreristics of various
renewable energy resources. such as solar, wind,
hydro, biomass, and geothermal, in terms of
availability, efficiency, environmenral impact, and

technological requirements.

CO-2: Evaluate and compare different
conservation technologies employed in the
renewable energy sector, including energy storage
systems, smart grids, demand-side management,
and energy efficiency measures.

CO-3: Apply mathematical models and simulation
tools to assess the performance and optimization
of renewable energy systems, taking into account
factors such as energy production. cost-
e flect iveness. and grid integration.

CO-4: Design and develop sustainable energy
solutions by integrating renewable energy
resources with existing energy infrastructure,
considering factors such as scalability, reliability,
and environmental sustainabi I ity.

CO-5: Evaluate the economic, social, and

environmental impacts of renewable energy
utilization and conservation technologies, and
propose strategies for policy formulation and
implementation to promote the adoption of
renewable energy resources at a regional or
national level.

5 RE-511
ELECTIVE-I

WIND POWER
GENERATION

CO-l: Demonstrate a comprehensive
understanding of the principles and concepts of
wind power generation, including the technology,

(
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components, and working principles of wiftl
turbines.

CO-Z: Apply engineering knowledge and
analytical skills to design and optimize wind
power systems, considering factors such as wind
resource assessment, turbine selection, Iayout
optimization, and integration with the electrical
grid.

CO-3: Evaluate the environmental and socio-
economic impacts of wind power generation,
including the assessment of noise, visual impacts,
wildlife interactions, and the analysis of the
economic viability and benefits of wind energy
projects.

CO-4: Analyze the operational performance of
wind farms, including the monitoring of wind
turbine performance, identification of operational
issues, and implementation of maintenance
strategies to maximize energl production and
minimize downtime.

CO-5: Demonstrate the ability to critically
evaluate and communicate the challenges and
opportunities in wind power generation, including
the integration of wind energy into the existing
energy infrastructure, policy fiameworks, and the
role of wind power in achieving sustainable and
renewable energy goals.

ELECTIVE-II
RENEWABLE
ENERCY AND
FOSSIL FUELS

BASED THERMAL
POWER

GENERATION

CO-l: Evaluate the fundamental concepts and
principles of renewable energy and fossil fuels
based thermai power generation, including their
environmental impacts and sustainability
considerations.

CO-2: Analyze and compare the various types of
renewable energy sources and fossil fuels used in
thermal power generation, assessing their
availability, efficiency, and technological
advancements.

CO-3: Design and optimize thermal power
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generation systems using renewable energy
sources and fossil fuels, considering factors such
as power output, economic feasibility, and
environmental impact.

CO-4: Apply advanced modeling and simulation
techniques to assess the performance and
operational characteristics of renewable energy
and fossil fuel-based thermal power plants,
enabling informed decision-making in plant
design and operarion.

CO-5: Develop innovative strategies for
integrating renewable energy sources with
existing thermal power generation systems,
aiming to enhance overall efficiency, reduce
greenhouse gas emissions, and achieve a

sustainable energy mix.

ELECTIVE-III
STATISTICS FOR

ENGINEERS

CO-l : Apply statistical methods and techniques to
analyze data sets related to renewable energy
systems and processes.

CO-2: Design and conduct experiments, as well as
collect, analyze, and interpret data using
appropriate statistical tools and software for
engineering applications in the field of renewable
energy.

CO-3: Evaluate and select appropriate statistical
models and techniques for analyzing and
predicting the performance of renewable energy
systems, including reliability, efficiency, and
resource assessment.

CO-4: Communicate effectively, both orally and
in writing, the results of statistical analysis and
interpretation of data in the context of renewable
energy engineering, taking into account the needs
of diverse stakeholders.

CO-5: Demonstrate a critical understanding of the
ethical considerations and limitarions associated
with the use of statistics in renewable energy
engineering, and apply appropriate statistical
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methods to address these considerations in
decision-making processes.

POWER SYSTEM
LAB

CO- I : Apply theorerical knowledge to analyze
and solve practical problems related to power
system components and renervable energy
systems in the laboratory setting.

CO-2: Design and implement experiments to
measure and analyze the performance of various
power system components, such as transformers,
generators, and transmission lines. in order to
understand their behavior and characteristics.

CO-3: Utilize software tools and simulation
packages to model and simulate power systems,
including renewable energy integration, and
evaluate their performance and stability under
different operating cond itions.

CO-4: Demonstrate proficiency in the operation
and control of renewable energy systems,
including photovoltaic systems, wind turbines,
and energy storage systems, and analyze their
performance and elficiency through practical
experiments.

CO-5: Collaborate effectively in a team
environment to plan, execute, and document
laboratory experiments, and communicate the
results through cornprehensive technical reports.
presentations, and discussions, demonstrating
professional and ethical conduct.

SECOND SEMESTER

APPLIED
MATHEMATICS
FOR THERMAL

ENGINEERS

CO- I : Apply mathematical principles and
techniques to analyze and model various thermal
engineering systems encountered in renewable
energy technologies.

CO-2: Develop proficiency in using mathematical
tools to solve complex equations and problems
related to thermodynamics, heat transfer, and fluid
dynamics in renewable energy applications.

CO-3: Demonstrate the abilitv

u,#iff ffi i,:!fl,',il,iiiil?"i, 
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mathematical methods and computational tools
for optimization and numerical simulations in
thermal engineering designs for renewable energy
systems.

CO-4: Apply mathematical modeling and analysis
techniques to evaluate the performance.

efficiency, and sustainability of renewable energy
systems, taking into account thermodynamic
principles and relevant physical parameters.

CO-5: Analyze and interpret mathematical models
and data to make informed decisions and

recommendations regarding the design, operation,
and improvement of thermal engineering systems
in the renewable energy sector.

ENERGY POLICIES
FOR SUSTAINABLE

DEVELOPMENT

CO-l: Analyze and evaluate existing energy
policies and their impact on sustainable
development in the context of renewable energy
sources.

CO-2: Apply theoretical frameworks and models
to assess the effectiveness of energy policies for
promoting sustainable development in the
renewable energy sector.

CO-3: Develop strategies for designing and

implementing energy policies that align with the
principles of sustainable development and support
the transition to renewable energy systems.

CO-4: Critically assess the socio-economic and

environmental implications of energy policies and

propose measures to address potential challenges
and maximize positive outcomes for sustainable
development.

CO-5: Synthesize and communicate research

findings and policy recommendations related to
energy policies for sustainable development
effectively, both in written and oral forms, to
diverse stakeholders in the renewable energy
sector.

RENEWABLE CO- l: Analyze the tundamental principles and

(
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ENERGY SYSTEMS technologies of renewable energy systems,
including solar, wind, biomass, hydropower, and
geothermal energy, in order to develop a

comprehensive understanding of their operation
and potential.

CO-2: Evaluate the design and performance of
renewable energy systems, considering factors
such as efficiency, reliability. and environrnental
impact, to make informed decisions regarding
their implementation in diverse energy scenarios.

CO-3: Apply mathematical modeling, simulation
techniques, and software tools to analyze and
optimize renewable energy systems. enabling the
prediction of their performance, integration into
the grid, and assessment of their economic
feasibility.

CO-4: Design and develop innovative solutions
for the integration of renewable energy systems
into existing infiastructure, taking into account
grid compatibility, energy storage rechnologies,
and the management of intermittent energy
sources.

CO-5: Assess the socio-economic and policy
aspects related to renewable energy systems,
including the identification of barriers and
opportunities, and propose strategies to promote
their wider adoption and contribute to sustainable
development goals.

COMPUTATIONAL
FLUID DYNAMICS

CO- I : Apply the principles and numerical
methods of computational fluid dynamics (CFD)
to analyze and simulate fluid flow phenomena in
renewable energy systems.

CO-2: Design and optimize renewable energy
systems using CFD techniques, considering
various factors such as fluid dynamics, heat
transfer, and mass transport.

CO-3: Evaluate the performance and efficiency of
renewable energy devices and systems through

,u"'"il;[:i.ff 
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CFD simulations, and propose improvements
based on the analysis.

CO-4: Demonstrate proficiency in using CFD
software packages to model and simulate complex
fluid flow problems encountered in renewable
energy applications.

CO-5: Communicate effectively through written
reports and oral presentations, presenting CFD
results, analysis, and recommendations related to
renewable energy systems.

ELECTIVE-I
ADVANCED

ENERGY
CONVERSION

SYSTEMS

CO-l: Analyze and evaluate the various advanced
energy conversion systems used in renewable
energy applications, including solar, wind, hydro,
biomass, and geothermal energ,v.

CO-2: Design and optimize advanced energy
conversion systems for efficient and sustainable
energy utilization, considering factors such as
energy conversion efficiency, environmental
impact. and economic leasibiliri.

CO-3: Apply advanced modeling and simulation
techniques to analyze the performance and
operation of dillerent energy conversion systems,
taking into account system integration, control
strategies. and grid compatibility.

CO-4: Critically assess the challenges and
limitations associated with advanced energy
conversion systems, and propose innovative
solutions to enhance their overall performance,
reliability, and scalability.

CO-5: Demonstrate proficiency in evaluating and
selecting appropriate energy conversion
technologies for specific renewable energy
projects, considering factors such as resource
availability, geographical considerations, and
project requirements, while ensuring compliance
with relevant regulations and standards.

CO-l: Evaluate the fundum*Gl p.i*ipl"s und
components of hydropower systems and fuel_

(
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HYDROPOWER
SYSTEMSFUEL

BASED THERMAL
POWER

GENERATION

based thermal po*". g"r,eration in tt"Daseo tnermat power generation in the context of
renewable energy.

CO-2: Analyze the design and operation of
hydropower systems and fuel-based thermal
power plants, considering efficiency,
environmental impact, and sustainable energy
production.

CO-3: Apply engineering knowledge and
techniques to assess the performance and
efficiency of hydropower systems and f'uel-bascd
thermal power plants. and propose improvements
for optimal energy generation.

CO-4: Investigate the integration of hydropower
systems and fuel-based thermal power generation
with other renewable energy sources, such as
solar and wind, to achieve a more comprehensive
and sustainable energy mix.

CO-5: Develop the ability to critically analyze the
economic, social, and environmental implications
of hydropower systems and fuel-based therrnal
power generation, and propose strategies lbr
maximizing energy generation while minimizing
adverse effects on ecosystems and communities.

ELECTIVE-III
ADVANCED SOLAR
THERMAL AND PV

SYSTEMS

CO-l : Apply advanced principleiand concepts of
solar thermal and photovoltaic (pV) systems to
design and analyze efficient and sustainable
energy solutions.

CO-2: Evaluate the performance and efficiency of
various solar thermal and pV systems using
advanced analytical and computational tools.

CO-3: Demonstrate proficiency in the selection,
design, and integration of advanced solar thermal
and PV systems for specific applications,
considering factors such as climate conditions,
Ioad requirements, and economic feasibility.

CO-4: Critically analyze the challenges and
limitations associated with advanced solar thermal
and PV systems and propose innovative solutions
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to improve their performance, reliability, and
cost-effectiveness.

CO-5: Communicate effectively and collaborate
with multidisciplinary teams to plan, implement,
and manage advanced solar thermal and pV
projects, considering environmental, social, and
economic aspects of renewable energy
integration.

ENERGY SYSTEMS
LAB

CO- I : Analyze and evaluate the perfo.rnarrce of
various renewable energy systems, including solar
photovoltaic, wind, and biomass, through
practical experiments conducted in the laboratory.

CO-2: Design and optimize renewable energy
systems by applying theoretical concepts and
experimental results obtained in the energy
systems lab.

CO-3: Develop the skills to operate and maintain
different types of renewable energy systems,
ensuring their efficient and reliable functioning in
real-world scenarios.

CO-4: Apply problern-solv ing rechniques ro
identify and troubleshoot issues related to
renewable energy systems, employing practical
knowledge gained from hands-on experiments and
measurements in the energy systems lab.

CO-5: Communicate experimental findings and
results effectively through comprehensive
laboratory reports, demonstrating the ability to
analyze data, draw conclusions, and propose
recommendations for improving renewable
energy system performance.

THIRD SEMESTER

ENERGY
MODELING,

ECONOMICS AND
PROJECT

MANAGEMENT

CO-l: Apply advanced energy modeling
techniques to analyze and evaluate the
performance of renewable energy systems.

CO-2: Analyze the economic viability of
renewable energy projects by considering lactors
such as cost analysis, financial feasibility, and



return on investment.

CO-3: Develop project management skills to
effectively plan, execute, and monitor renewable
energy projects, considering aspects such as

resource allocation, scheduling, and risk
management.

CO-4: Evaluate the environmental impact of
renewable energy projects through the application
of life cycle assessment methodologies and
sustainable development principles.

CO-5: Demonstrate proficiency in using softrvare
tools and simulation models fbr energy modeling,
economic analysis, and project management in the
context of renewable energy systems.

t6 RE-432

DESIGN AND
ANALYSIS OF

ENERGY SYSTEM

CO-l: Apply fundamental principles of
thermodynamics, fluid mechanics, and heat

transfer to analyze and design energy systems,
with a focus on renewable energy technologies.

CO-2: Demonstrate proficiency in designing and

evaluating the performance of various renewable
energy systems, such as solar photovoltaic
systems, wind turbines. biomass conversion
processes, and geothermal systems.

(
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and performance prediction.

t'1 RE - 433 SDMINAR

CO-l: Demonstrate a comprehensive

understanding of renewable energy technologies
and their applications through the successful

completion of research-based seminar
presentations.

CO-2: Analyze and evaluate the environmental.
social, and economic implications of various
renewable energy systems and propose

sustainable solutions in seminar discussions.

CO-3: Apply critical thinking and problem-
solving skills to identify and address challenges
related to renewable energy implementation, as

18 RE- 43,1 MINOR PROJECT

CO-l: Analyze and evaluate the feasibility of
renewable energy projects by applying knowledge
of renewable energy technologies, economic
viability, and environmental impact assessment.

CO-2: Design and develop innovative solutions
for renewable energy systems by integrating
principles of engineering, technology, and

sustainable development.

CO-3: Apply advanced research methodologies
and tools to investigate and solve complex
problems related to renewable energy, considering
various factors such as resource availability,
system performance, and grid integration.

(
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CO-4: Demonstrate effective project management
skills by planning, executing, and monitoring
renewable energy projects, considering technical,
financial, and regulatory aspects.

CO-5: Communicate technical information
effectively through oral presentations, written
reports, and visual aids, demonstrating the ability
to convey renewable energy concepts, project
outcomes, and recommendations to diverse
stakeholders.

FOURTH SEMESTER

DISSERTATION

CO-l: Analyze and evaluate the feasibility of
renewable energy projects by applying knowledge
of renewable energy technologies, economic
viability, and environmental impact assessment.

CO-2: Design and develop innovative solutions
for renewable energy systems by integrating
principles of engineering, technology, and
sustainable development.

CO-3: Apply advanced research methodologies
and tools to investigate and solve complex
problems related to renewable energy, considering
various factors such as resource availability,
system performance, and grid integration.

CO-4: Demonstrate eflective proiecl management
skills by planning, execuring, and moniroring
renewable energy projects, considering technical,
financial, and regulatory aspects.

CO-5: Communicate technical information
effectively through oral presentations, written
reports, and visual aids, demonstrating the ability
to convey renewable energy concepts, project
outcomes, and recommendations to diverse

19 Inn-sr
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Mewar University, Gangrar, Chittorgarh

Department of Electrical Engineering

Course: - M.Tech (Power Electronics & Drives)

Course Outcomes

Sr.
No.

Course Code Course Title Course Outcomes

First Semester

I PED-IO1
Power Conversion

Techniques

CO-l : Apply principles of power electronics and

drives to design and analyze power conversion
systems for various applications.

CO-2: Evaluate and select appropriate power
conversion techniques for different power
electronic devices, considering efficiency,
performance, and reliability.

CO-3: Develop the ability to model, simulare, and

analyze power conversion circuits and systems
using advanced simulation tools and software.

CO-4: Design and implement control strategies
for power conversion systems, considering factors
such as stability! response time, and dynamic
performance.

CO-5: Demonstrate knowledge of emerging
power conversion technologies and their potential
applications in renewable energy systems and
electric vehicle drives.



Industrial Control
Techniques

CO-l: Analyze and evaluate the various industrial
control techniques employed in power electronics
and drives systems.

CO-2: Design and implement advanced control
strategies for industrial applications, considering
factors such as system dynamics, stability, and
performance requirements.

CO-3: Apply mathematical modeling and
simulation tools to analyze and optimize the
performance of industrial control systems in
power electronics and drives.

CO-4: Develop solutions for real-world industrial
control problems by integrating hardware
components and software algorithms in power
electronics and drives applications.

CO-5: Demonstrate a comprehensive
understanding of the principles. methodologies.
and challenges associated with industrial control
techniques in power electronics and drives, and
propose innovative solutions for improving
system efficiency and reliability.

Electric Drives and
Their Control

(

(

CO-l: Demonstrate an in-depth una-r.tunal,a oi
the principles, operation, and characteristics of
electric drives, including various types of electric
motors and their control technir;ues.

CO-2: Analyze and design power electronic
converters required for electric drive systems,
considering lactors such as voltage, currenl., and
power ratings, to meet specific drive performance
requirements.

CO-3: Evaluate the dynamic behavior and
performance of electric drive systems through
mathematical modeling and simu lation
techniques, enabling the prediction and analysis of
system response under different operating
conditions.

CO-4: Apply control strategies and
electric drives to achieve desired

algorithms for
speed, torque,

epartment of
ec trical Engineering
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and position control, considering factors such as
motor characteristics, load dynamics, and system
constraints.

CO-5: lnvestigate and propose solutions to
challenges related to electric drive system
integration, such as power quality issues,
electromagnetic compatibility, and energy
efficiency, while considering the impact on the
overall power system.

Modelling and
Analysis of Electrical

Machines

CO- I : Apply mathematical modeling techniques
lo analyze the performance and behavior of
electrical machines used in power electronics and
drives systems.

CO-2: Analyze and interpret the characterisrics of
various electrical machines, including DC
machines, induction motors, synchronous
machines, and their associated control strategies.

CO-3: Design and simulate electrical machine
systems using advanced software tools to evaluate
their performance and optimize their elficiency
for specific applications in power electronics and
drives.

CO-4: Evaluate and compare different methods
for controlling electrical machines, including both
conventional and advanced control techniques,
and assess their impact on system stability, energy
effi ciency, and overall performance.

CO-5: Conduct experiments and measurements on
electrical machines, interpret the obtained data,
and critically analyze the results to valrdate
theoretical models and concepts in the field of
power electronics and drives.

ELECTIVE-I
Advanced

Semiconductor
Devices

CO-l: Analyze the operating principles and
characteristics of advanced semiconductor devices
used in power electronics applications. such as

Insulated Gate Bipolar Transisrors (lGBTs),
Metal-Oxide-Semiconductor Field-Effect
Transistors (MOSFETs), and Silicon Carbide

tt:ewa; university, c n'iti.iil rii ?nrJ.f
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current ratings, switching chalacteristics. and
thermal considerations.

CO-3: Evaluate the performance and limitations
of advanced semiconductor devices in various
power electronic applications, including power
converters, motor drives, renewable energv
systems. and electric vehicle powertrains.

CO-4: Investigate and propose solutions to
mitigate the effects of parasitic elements in
advanced semiconductor devices and optimize
their performance in terms of switching speed,
power d issipation, and efficiency.

CO-5: Apply advanced semiconductor devices in
the design and implementation of power
electronic systems, demonstrating the ability to
select appropriate devices based on application
requirements, and evaluate sy stem- level
performance in terms of efficiency, reliability, and
power quality.

6 PED-106
ELECTIVE-II
Energy Storage

Systems

Energy Storage Systems

CO-l : Demonstrate comprehensive knowledge
various energy storage technologies utilized
power electronics and drives systerns.

considerations.

CO-3: Design and implement efficient and
reliable energy storage solutions for power
electronics and drives applications, considering
specific requirements such as power capacity,
voltage levels, and response time.

of
in
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CO-4: Appll ,d@
manage the charging and discharging processes of
energy storage systems, optimizing their
performance and ensuring seamless integration
with power electronics and drives systems.

CO-5: Evaluate the economic and environmental
impact of energy storage systems in power
electronics and drives applications, and propose
strategies for maximizing their utilization and
sustainability in the conrext of power generation,
distribution, and consumption.

ELECTIVE.III
Renewable Power

Generation
Techniques

CO- I : Demonstrat" co,rpr"fonriu- k*r.,Gdge
and understanding of various renewable power
generation techniques used in the field of power
electronics and drives.

CO-2: Analyze and evaluate the performance
characteristics of different renewable power
generation systems, including solar, wind, hydro,
and biomass, considering factors such as
efficiency, reliability, and environmental impact.

CO-3: Apply appropriate mathematical models
and simulation tools to design and optimize
renewable power generation systetns, taking into
account system constraints, control strategies, and
grid integration requ irements.

CO-4: Develop the ability to identify and
troubleshoot common challenges and issues
related to renewable power generatiolt techniques.
including power quality, intermittency, and grid
stability, and propose effective solutions.

CO-5: Design and implement advanced power
electronics and drives solutions for efficient and
reliable integration of renewable power generation
systems with the electrical grid, ensuring optimal
power flow, voltage regulation, and
synchronization.

PowerElectronics
Simulation Lab

CO- I : Analyze and simulate various power
electronic circuits using software tools to cain an
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understanding of thei. operation andler6rmance
characteristics.

CO-2: Design and evaluate power electronic
converters and control strategies through
simulation, considering factors such as efficiency,
power quality, and dynamic response.

CO-3: Develop the ability to model and simularc
different types of power semiconductor devices,
including diodes, thyristors, MOSFETs, and
IGBTs, to predict their behavior in power
electronic circuits.

CO-4: Assess the performance of power
electronic systems in terms of steady-state and
transient responses using simulation techniques,
and propose suitable design modifications or
control strategies to enhance their performance.

CO-5: Apply simulation tools ro invesrigate rhe
impact of various fhctors, such as switching
frequency, load variations, and component
tolerances, on the performance and reliability of
power electronic circuits and systems, and
propose appropriate solutions to mitigate any
issues that arise.

SECOND SEMESTER

DSP Based
Electromechn ical
Motion Control

CO- I : Analyze und ,nod"l 
"G"tro-echaricaisystems for motion control using digital signal

processing (DSP) techniques in the context of
power electronics and drives.

CO-2: Design and implement DSp-based control
algorithms to achieve accurate and efficient
motion control in electromechanical systems.

CO-3: Evaluate and optimize the performance of
DSP-based electromechan ical motion control
systems through simulation and experimentation.

CO-4: Integrate DSp algorithms with power
electronic converters and motor drives to achieve
seamless coordination and synchronization in
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motion control applications.

CO-5: Apply advanced signal processing
techniques, such as filtering, noise reduction. and
system identification, to enhance the performance
and robustness of electromechanical motion
control systems in real-world scenarios.

Digital Control
Systems

CO- l : Analyze the principles and rn.athern.atical
models of digital control systems in the context of
power electronics and drives, demonstrating a
comprehensive understanding of their components
and functionalities.

CO-2: Design and implement digital control
algorithms for power electronic converters and
drives. emploling appropriarc cornpLrlurionaI
techniques, simulation tools, and hardware
platforms.

CO-3: Evaluate the performance of digital control
systems in power electronics and drives through
systematic testing, data analysis, and
interpretation, identifying and resolving any
issues or limitations.

CO-4: Apply advanced control strategies and
optimization techniques to enhance the efficiency,
stability, and dynamic response of por,r,er
electronic systems, ensuring reliable and precise
operation under varying operating conditions.

CO-5: Integrate digital control systems with
power electronic converters and drives,
considering the hardware and software aspects.
and effectively communicate the design choices
and results through technical reports and
presentations.

Electric and Hybrid
Vehicles

CO-1: Demonstrate a comprehensive
understanding of the principles, technologies, and
components associated with electric and hvbrid
vehicles.

CO-2: Analyze the performance characteristics
and operational aspects of electric and hybrid

PED.203
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vehicles, including powertrain systems, energy
management strategies, and regenerative braking
systems.

CO-3: Apply knowledge of power electronics and
drives to design, develop, and optimize porver
systems for electric and hybrid vehicles,
considering factors such as efficiency, power
density, and thermal management.

CO-4: Evaluate the impact of electric and hybrid
vehicles on lhe environment. energ) cunsumplion.
and sustainability, and propose strategies fbr
improving their overall efficiency and reducing
their carbon footprint.

CO-5: Communicate effectively and collaborate
with mu ltid isciplinary teams to address challenges
related to electric and hybrid vehicles, and
propose innovative solutions for improving their
performance, reliability, and safety.

Power Electronics
Applications in Power

Systems

CO- I : Apply knowledge of power 
"lect.-ti*principles and concepts to analyze and design

various power electronics applications in pou,er
systems, such as voltage converters, inverters, and
rectifiers.

CO-2: Evaluate the performance and operational
characteristics of power electronic devices,
including thyristors, power transistors. and
IGBTs, in power systems to ensure efficient and
reliable power conversion.

CO-3: Design and implement advanced control
strategies for power electronic converters and
drives in power systems, considering factors such
as load variations, harmonics, and power quality.

CO-4: Analyze and mitigate the impact of power
electronic converters on the overall power system,
including considerations for power factor
correction, grid integration, and harmonic
d istortion reduction.

CO-5: Evaluate emerging trends and technologies



(

(

in power electronics ,ptlt*t."s fo, p""-
systems, such as renewable energy integration,
electric vehicle charging, and energy storage
systems, and propose innovative solutions to
address associated challenges.

ELECTIVE-I
Modelling, Simulation
and control ofpower
electron ics systems

CO-I: Apply .rth"mutical moGlirg t"ctriqrE
to analyze and simulate power electronics
systems. including conveners, inverters, and
control systems.

CO-2: Design and implement control strategies
for power electronics systems using simulation
tools, considering factors such as elficiency,
stability, and response time.

CO-3: Analyze and optimize the performance of
power electronics systems through the application
ofcontrol theory and simulation techniques.

CO-4: Develop the abilirl. ro idenril,r arrd
troubleshoot issues in power electronics systems
by analyzing simulation results and applying
appropriate control strategies.

CO-5: Evaluate the performance and reliability of
power electronics systems by conducting
simulation-based experiments and analyzing the
obtained data.

ELECTIVE-II
Distributed

Generation and
Microgrids

CO-l: Demonstrate 
" co.p."hersry"

understanding of distributed generation systems
and microgrids, including their components,
operation principles, and integration techniques
within the context of power electronics and
drives.

CO-2: Analyze the challenges and opportunities
associated with distributed generation and
microgrids, and evaluate their potenrial fbr
enhancing the reliability, efficiency, and
sustainability of power systems.

CO-3: Design and optimize the control strategies
and power electronics interfaces for distributed
generation and microgrids, considering factors
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such as power quatity, grid lntegrationl energy
management, and fault detection and mitigation.

CO-4: Apply advanced simulation and modeling
techniques to assess the performance and behavior
of distributed generation systems and microgrids,
and interpret the results to make informed
decisions regarding system design, operation, and
optimization.

CO-5: Evaluate the economic, environmental, and
societal impacts of distributed generation and
microgrid technologies, and propose strategies for
their effective deployment and integration into
existing power infrastructure, with a focus on
achieving energy efficiency. r.enervable energl,
integration, and grid resilience.

ELECTIVE-III
Digital Simulation of

Power Electronic
Systems

CO-l: Analyze a@
systems using digital simulation techniques.

CO-2: Design and implement digital simulations
of power electronic converters and control
strategies.

CO-3: Evaluate the performance and behavior of
power electronic systems through digital
simulation experiments.

CO-4: Develop advanced simularion rrodels fbr
power electronic devices and components.

CO-5: Apply digital simulation tools to optimize
the design and operation of power electronic
systems in terms of efficiency, reliability. and
cost-effectiveness.

Electric Drive and
Control Lab

CO-l: Apply th"o."ti"ul kno*ledge of eii"i.i"
drives and control systems to design, analyze, and
simulate various motor drive configurations.

CO-2: Demonstrate proficiency in implementing
and troubleshooting different electric drive
systems, including motor control techniques,
power electronic converters, and associated
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CO-3: Develop skills in selecting appropriate
motor drive components, such as motors, power
converters, and sensors, based on system
requ irements and performance specifications.

CO-4: Conduct experiments in the laboratory to
validate theoretical concepts related to electric
drive and control systems, and effectively analyze
and interpret experimental data.

CO-5: Collaborate eflectively in reams to design
and implement practical projects involving
electric drive systems, incorporating
considerations of energy efficiency, system
integration, and safety standards.

THIRD SEMESTER

Smart Grid
Technologies & IOT

. CO- I : Evaluat" th" frndur*ntal conc"pts und
principles of smart grid technologies and IOT in
the context ofpower electronics and drives.

CO-Z: Analyze the integration of renewable
energy sources and energy storage s),sterns wjthin
smart grid frameworks using IOT_based
monitoring and control techniques.

CO-3: Design and implement advanced
communication protocols and networking
architectures for efficient data transmission and
management in smart grid systems with IOT_
enabled devices.

CO-4: Develop strategies for optimizing power
flow, Ioad balancing, and energy management in
smart grid environments using lOT_based control
algorithms and optimization techn iques.

CO-5: Critically assess the cybersecurity
challenges and privacy issues associated with
smart grid technologies and IOT, and propose
effective solutions to ensure the integrity and
confidentiality olpower systems and data.

CO-l: DemonstraE-i co-p."hersi.,re
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in Eiectrical Drives understanding of th. frndrle,., t.r[.in.ipl.. ,.,d
concepts of artificial intelligence as applied to
electrical drives in the field of power electronics.

CO-2: Apply advanced AI techniques and
algorithms to develop intelligent control strategies
for optimizing the performance ofelectrical drives
in various operating cond itions.

CO-3: Design and implement AI-based diagnostic
and prognostic systems for fault detection,
diagnosis, and predictive maintenance of
electrical drives, enhancing their reliability and
minimizing downtime.

CO-4: Analyze and evaluate the impact of
artificial intelligence on energy efficiency, power
quality, and overall system performance in
electrical drives, and propose effective strategies
for improvement.

CO-5: Conduct research and explore emerging
trends in the field of artificial intelligence in
electrical drives, fostering innovation and
contributing to the advancement of the power
electron ics and drives indusrry.

CO- I : Demonstrate udv*ced kno*tedge und
understanding of the theoretical co-ncepts,
principles, and applications of power electronics
and drives in the field of M.Tech.

CO-2: Analyze and evaluate the latest
developments and emerging trends in power
electronics and drives. and apply this knowledge
to solve complex engineering problems in tf,e
industry.

CO-3: Develop effective communication skills to
present. research findings, technical papers. and
innovative ideas r.elated to power electronics and
drives in seminars and conferences.

MINOR PROJECT

identified requirements and achieve the desired

CO-l: Design and develop a power electronics
and. drives minor project, applying appropriate
methodologies and techniques to addiesi the
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outcomes.

CO-2: Implement and test the power electronics
and drives minor project, utilizing relevant
software tools, hardware components, and
experimental setups to validate the designed
system and its performance.

minor project.

FOURTH SEMESTER

DISSERTATION

CO- I : Demonstrate comprehensir. kno*ledge
and understanding of advanced concepts, theoriei,
and principles in the field of powei electronics
and drives through the successful completion of a
dissertation project.

CO-2: Develop and apply critical thinking skills
to identify research problems, fbrmulate research
questions, and design appropriate methodologies
for investigating and addressing power electronics
and drives-related issues within the context of the
dissertation.

CO-3: Independently conduct in-depth literature
reviews, analyze existing research, and synthesize
relevant information to establish the theoretical
framework and background for the disserlation
study in the field ofpower electronics and drives.

CO-4: Design and implement a systematic and
rigorous research plan to collect, process, and
analyze data pertaining to power electronics and
drives, utilizing appropriate researchonves, utrlizing appropriate research
methodologies. tools. and techn iques.

CO-5: Present well-structured, coherent, and
substantiated arguments, supported by empirical
evidence, in a comprehensive dissertation report
that demonstrates the ability to communicate
research findings, draw meaningful conclusions,
and propose recommendations for future work in
the area ofpower electronics and drives.
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