COo1:

COo2:

C03:
CO4:

COs:

CO6:

CO1:

Co2:

CO3:

CO1:

Co2:

CO3:

CO4:

COS5:

Co1:

Co2:

CO3:
CO4:

CO1:
C0o2:

CO3:

CO4:
COsS:

16EE6DCPE1 — Power Electronics — |

Explain the working, sketch the steady state and dynamic characteristics of power
semiconductor devices, types of power converters and their applications, Peripheral
effects, andderive relevant expressions for their performance parameters etc.

Formulate equations and estimate circuit components, power loss for given specifications
ofoperation of power devices under steady state and dynamic conditions.

Apply relevant expressions to analyze the performance of power converters.

Independently, and in a group study, collate information/data, comprehend a topic
relatedto specific applications of Power Electronics.

Design, simulate and build efficient power conversion systems/subsystems for given
specifications for various applications and effectively interpret the results obtained.

Make effective technical
effectively to an audience.

presentations on the work carried out and communicate

16EE6DCMCT — Modern Control Theory

Create state models using physical variables, mathematical variables and to solve the
state equation.

Apply appropriate techniques to analyze the system for its controllability and
observability.

Apply relevant concepts to design systems with state feedback to meet the specifications;
mathematically represent nonlinear systems and analyze a few simple models.

16EE6DCPS2 — POWER SYSTEMS - I

Apply knowledge of Advanced Mathematics and Electrical Engineering concepts to
formulate and solve complex power system problems such as load flow, economic
dispatch and load frequency control.

Analyse steady state power system performance based on the load flow model; from the
dynamic model of speed governor-turbine system, assess the static performance of the
closed loop system.

Investigate the effect of variation of control parameters such as transformer taps,
reactive power etc., on the overall power system behaviour.

Using optimization technigues economically schedule the load among all the generators
in a power system so that the fuel costs are minimized; as load varies throughout the day,
determine the savings in cost.

Write computer programs and/or use standard application software to simulate the
power system. Using these modern tools, conduct power flow studies and perform
economic dispatch on complex power systems.

16EE7DCSGP — SWITCHGEAR AND PROTECTION

Apply the knowledge to comprehend the need for protective equipment such as fuse and
switches.

Identify the components of the relay and circuit breakers to distinguish the
parameters affecting the operations.

Comprehend the working of static relays and comparators.

Conduct relevant experiments to investigate the performance of switch gear under
different situations.

16EE7DCPE2 — POWER ELECTRONICS - 1l
Analyse the performance of basic DC — DC, derived and resonant converters.

Carry out simulations of basic DC — DC converters in CCM/DCM mode and derived
converters.

Conduct experiments to validate the performance of basic DC — DC converters in
CCM/DCM mode and derived converters.

Design magnetic components of a circuit using basic concepts of magnetic circuits.

Apply the concepts of microcomputer control for power electronic system.
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16EE8DCSEE — SUSTAINABLE PRACTICES IN ELECTRICAL ENGINEERING

Comprehend the design and challenges in LV distribution systems, selection of various
switch gears for LV distribution, Robust design Issues in Switch Gears & Protection of LV
distribution, Various Quality control methods for robust products.

Analyze the performance of electrical systems that exist for societal use for safety,
sustainability, energy efficiency, quality, economics and reliability.

Apply ethical knowledge /standard practices to assess the extent of adherence to
regulations in electrical products.

Make effective reports/presentations on various aspects of the studies carried out.
16HS8GCPMF — PROJECT MANAGEMENT AND FINANCE

Apply the Knowledge of project management principles and to implement project
management methodologies required for successful project completion.

Develop Ethical principles in project planning and execution as a team and documentation
in project implementation.

Identify and Apply finance aspects for project implantation in time.

Use modern tools to simulate their respective projects and case studies and investigate
the behaviour under various operating conditions.

16HS8GCIPL — INTELLECTUAL PROPERTY RIGHTS AND CYBER LAW

Ability to understand and commit to professional ethics and responsibilities to obtain
Intellectual property Rights like Patents, Copyright & Trademarks Understand the impact
of Patents, Copyright & Trademarks and demonstrate the knowledge of Cyber Law for the
societal and environmental context.

Ability to use IPRs and Cyber Law to access societal, health, safety & Cultural issues.
Ability to work in multiple teams to effectively communicate IP & Cyber Law.
16EES8DCMPJ — MAJOR PROJECT

Ability to apply the knowledge of mathematics, science and engineering concepts to
provide solutions to a societal problem or for development of a new technology to meet
global challenges

Identify, formulate, review literature and analyze a problem in the above-mentioned
areas

Design/Develop system components to solve the identified problem
Conduct experiments to analyze the information for valid conclusions
Apply appropriate tools/techniques to analyze the results obtained

Apply reasoning to justify the impact of the solution with respect to health / safety / legal
/ technological development for the benefit of society

Demonstrate the knowledge gained for sustainable development

Demonstrate the extent of originality of their work and present information to
substantiate the adherence to standards available

Complement their efforts to the success of the team

Communicate effectively to a diverse audience and develop technical reports and
publications

Apply the principles of project management and finance
Engage in independent learning

16EE8DCSMR — SEMINAR
Analyze and interpret data for complex systems.
Select and apply modern engineering tools.

Communicate effectively to an Audience, and design documentation (written graphical
and visual forms)

Engage in independent learning.

B.M.S COLLEGE OF ENGINEERING

Autonomous College under VTU, Bengaluru-19

DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

Vision of Institute

Promoting Prosperity of mankind by augmenting Human Resource Capital through Quality
Technical Education and Teaching

Mission of Institute

Accomplish Excellence in the field of Technical Education through Education, Research and
service needs of society

Vision of Department

Facilitating the development of competent professionals capable of adapting to the
constantly changing global scenario in the field of Electrical Sciences
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Mission of Department

Impart quality technical education and encourage research in the field of Electrical
Sciences.

Empower every individual to develop as a professional with an ability to apply his/her
knowledge and skills to adapt to the evolving technological requirements of society.

Programme Educational Objectives (PEOs)

Possess successful careers in Electrical Sciences, and allied areas and pursue higher
education with a board knowledge base in Mathematics and Engineering Principles.

Utilize their technical, analytical, communicative and managerial skills and knowledge for
societal progress and enrich them to keep in pace with relevant advancements by
engaging themselves in lifelong learning

Exhibit professionalism by displaying competence, dedication and

commitment.

leadership,

Programme Outcomes (POs)

Engineering Knowledge: Apply the knowledge of mathematics and science engineering
fundamentals and an engineering specialization to the solution of complex engineering
problems.

Problem Analysis: identify, formulate, review research literature, and analyze complex
engineering problems reaching substantiate conclusions using first principles of
mathematics, natural sciences and engineering sciences.

Design/development of solutions: Design solutions for complex engineering problems
and design system components or processes that meet the specified needs 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 and
research methods including design of experiments, analysis and interpretation of data,
and synthesis of the information to provide valid solutions.

Modern tool usage: create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modeling to complex
engineering activities with an understanding of the limitations.

The engineer and society: apply reasoning informed by the contextual knowledge to
access societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to the professional engineering practice.

Environment and sustainability: understand the impact of the professional engineering
solutions in societal and environmental contexts and demonstrate the knowledge of and
need for sustainable development.

Ethics: apply ethical principles and commit to professional ethics and responsibilities and
norms of the engineering practice.

Individual and team work: function effectively as an individual, and as a member or leader
in diverse teams and in multi-disciplinary settings.

Communication: communicate effectively on complex engineering activities with the
engineering community and with society at large such as, being able to comprehend and
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write effective reports and design documentation, make effective presentations, and give
and receive clear instructions.

Project management and finance: demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a member
and a leader in a team, to manage projects and in multi-disciplinary environments.

Lifelong learning: recognize the need for, and have the preparation and ability to engage
in independent and lifelong learning in the broadest context of technological change.

Programme Specific Objectives (PSOs)

Develop models, analyze and assess the performance of different types of generation,
transmission, distribution and protection mechanisms in power systems.

Design, develop, analyze and test electrical and electronics systems; deploy control
strategies for power electronics related and other applications.

Measure, analyze, model and control the behavior of electrical quantities associated with
constituents of energy or allied systems.

Course Outcomes:

The course outcomes describe what the students will be able to perform after the completion of
the respective courses.
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15ES3GCLCA - LINEAR CIRCUIT ANALYSIS

Formulate equations based on physical laws and analyze the steady state behavior of
complex electric networks.

Apply the knowledge of mathematics and graph theory to the solution of complex
electrical networks.

Apply mathematical and analytical techniques to analyze transient behavior ofnetworks.
Analyze networks based on two port networks and state variables.
15ES3GCAME — ANALOG MICROELECTRONICS

Define, understand and explain the structure, V-l characteristics, working andapplications
of analog electronic devices like diodes, Bipolar Junction Transistors (BJTs) and MOSFETSs.

Apply the knowledge of KVL and KCL to obtain voltage /current/waveform atdifferent
points in analog electronic circuits such as diode clippers, clampers,amplifiers using BJTs
and MOSFETs, current sources, current mirrors, power amplifiers, and feedback
amplifiers.

Analyze analog electronic circuits such as diode clippers, clampers, amplifiers using BJTs and
MOSFETs, current sources, current mirrors, power amplifiers, feedbackamplifiers etc. to
obtain voltage /current/waveform at different points for given specifications.

Design analog electroniccircuits such asdiode clippers, clampers, amplifiers usingBJTs and
MOSFETSs, current sources, current mirrors, power amplifiers, feedbackamplifiersforgiven
specifications.

Conduct experiments using analog electronic components and electronic instruments to
function as switch, regulator, clippers, clampers, small signal amplifiers, oscillators, power
amplifiers.

Engage in self-study/independent study to formulate, design, implement, analyzeand
demonstrate an application using analog electronic components through an open-ended
experiment.

Engage in self-study/independent study to submit a seminar report and make aneffective
presentation on topics related to the course (e-waste management www.deity.gov.in,
Comparative study of components, preparing the specificationof components, verifying
the data sheets, applications of analog electronics).

15E3GCDEC - DIGITAL ELECTRONICS
Understand, define and explain the fundamental concepts of Digital circuits.

Apply the knowledge of digital circuit concepts (Boolean algebra, K-Map and Quine-
McClusky method) to optimize a digital circuit for the given parameter (number of gates,
time delay, power consumption, and cost).

Analyze digital circuits and arrive at suitable conclusions.

Design a digital circuit for given specifications.
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Conduct experiments using digital ICs for a given application/problem statement.

Engage in self-study to formulate, design, implement, analyze and demonstrate an
application of digital electronic circuits through an open-ended experiment.

Engage in self-study to deliver a seminar on topics related to the course
accompanied by a seminar report (www.deity.gov.in, Comparative study of
components, preparing the specifications of components, verifying the datasheets,
applications of digital ICs, the characteristics/specifications of different digital ICs,etc.)

15EE3DCFTH — FIELD THEORY
Apply the fundamental Knowledge of electrostatics.
Apply the fundamental Knowledge of magneto-statics.

Formulate and analyze problems involving different media with boundaries using uniform
plane wave.

15ES4GCAIC — ANALOG INTEGRATED CIRCUITS

Define, understand and explain the DC and AC performance characteristics of Opamp,
applications of Opamp, working of 555 timer and voltage regulators.

Apply the knowledge of KVL and KCL to obtain voltage /current/waveform at different
points in analog electronic circuits such as Opamp amplifiers, rectifiers, filters, waveform
generators, PLL, data converters, regulators, comparators, 555 timers.

Analyze analog electronic circuits such as Opamp amplifiers, rectifiers, filters waveform
generators, PLL, data converters, regulators, comparators, and 555 timers etc to obtain
voltage/current/waveform at different points that mee desired specifications.

Design analog electronic circuits such as Opamp amplifiers, rectifiers, filters
waveform generators, PLL, data converters, regulators, comparators, 555 timers etc. that
meet desired specifications.

Conduct experiments using analog electronic components, electronic instrument to
function as amplifiers, comparators, rectifiers, filters, a stable and monostable circuitsusing
555,dataconverters.

Engage in self-study/independent study to formulate, design, implement, analyze and
demonstrate an application using analog electronic components/ASLK/Multisim through
a mini-project and submit the mini-project and make an oral presentation of the work.

15ES4GCMCS — MICROCONTROLLER

Understand and explain computer based and memory-based architecture
microcontroller, pipelining, addressing modes, data types in Embedded C, basics of serial
communication, timer configuration and interrupt handling.

Calculate instruction execution time, delay, baud rate, and write assembly and C Code,
identify the timer mode, serial communication mode and interrupt priorities.

Debug/ analyze the code in assembly as well as Embedded C.

Identify the IDE to conduct experiments executing by simulating debugging and the
assembly and Embedded C code.

Engage in independent study/ self-study by preparing a 5 min video on 'Applications of
Microcontrollers for health, safety, environment and society’.

Work as an individual and as a team-member to design, formulate and implement
experiments using microcontroller through conduction of an Open-Ended experiments.

15ES4GCCST — CONTROL SYSTEMS
Obtain mathematical models of open loop and closed loop physical systems.
Apply mathematical techniques to perform time response analysis of a control system.
Carry out stability analysis using different mathematical techniques.
15ES4GCSAS — SIGNALS AND SYSTEMS

Apply the knowledge of mathematics and engineering to analyze and obtain the response
of continuous and discrete time systems.

Analyze Continuous Time and Discrete Time signals and systems in Frequency domain
using Fourier analysis tools like CTFS, CTFT, DTFS and DTFT.

Analyze Discrete Time systems using Z-transforms.
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16EES5DCTND — TRANSMISSION AND DISTRIBUTION
Select a suitable insulator & design the transmission line for the required sag.

Develop mathematical models of the transmission line with different configurations and
determine the parameters.

Develop network models of different types of transmission lines and assess their
performance.

Analyze and distinguish different distribution system topologies, underground cable
grading and earthing types and their basis for selection.

16EESDCMC1 — ELECTRICAL MACHINES -1

Sketch and describe the constructional details and operating principles of Transformers
and Induction Motors.

Analyze the performance of Transformers and Induction Motors using phasor diagrams
and circuit model of machines.

Select appropriate AC machine for a specified application and justify the selection.
16EE5DCENS — ELECTRICAL ENERGY SYSTEMS

Interpret the data available on the nation’s energy scenario; distinguish the contributions
of conventional and non-conventional sources and co-generation units in power plants.

Describe the operation of different kinds of conventional and non-conventional energy
resources and assess their environmental impact and viability in different social
situations.

Evaluate various factors that contribute to the economic operation and efficient
management of Energy systems.

Compare, choose amongst the various types of substations for a specified location and
justify.

16EESDCDSP — DIGITAL SIGNAL PROCESSING

Apply Discrete Fourier transforms for different types of signals, interpret the information
obtained and reconstruct.

Analyze discrete parameter signals and their transforms for their behaviour.

Design and demonstrate application of linear system analysis to engineering problems.
16EESDCMNI — MEASUREMENTS AND INSTRUMENTATION

Identify& select suitable bridges for the measurement of electrical circuit parameters.

Distinguish the concept behind the operation of analog & digital instruments for the
measurement of electrical circuit parameters.

Select and justify the choice of a suitable transducer for an application.
16EE6DCPS1 — POWER SYSTEMS |

Model and analyze power systems using complex mathematical transformations under
short circuit and unbalanced conditions.

Analyze different unsymmetrical faults on unloaded alternator and on complex power
systems using symmetrical component transformations.

Apply mathematical techniques to evaluate system stability.
16EE6DCMC2 — ELECTRICAL MACHINES Il

Describe the constructional details, principle of operation, characteristics and speed
control of DC machines and select DC motors for specific application.

Evaluate the performance of DC machine by testing them in both generating and motoring
Modes.

Describe the constructional details, principle of operation of synchronous machine in
generating and motoring modes and their selection for specific application.

Develop synchronous machine model and evaluate the performance of synchronous
machine during parallel operation.
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