
B.Tech - Electrical Engineering 

 

2.6.1 Program outcomes, program specific outcomes and course outcomes for all programs offered by the 

institution are stated and displayed in website of the institution (to provide the web link)-  

Program name Program 

code 

Objective Program outcomes 

B.Tech EE To further the knowledge and 

awareness in the field of 

Electrical and Electronics 

Engineering through meetings, 

discussions, quizzes and other 

such activities. To create a spirit 

of brotherhood and co-operation 

amongst the members of the 

Association. To develop 

leadership and initiative, and to 

inculcate a sense of 

responsibility amongst the 

members of the association. 

 

Electrical Engineering will prepare 

students to attain: 

1.An ability to identify, formulate, 

and solve complex engineering 

problems by applying principles of 

engineering, science, and 

mathematics 

2.An ability to apply engineering 

design to produce solutions that 

meet specified needs with 

consideration of public health, 

safety, and welfare, as well as 

global, cultural, social, 

environmental, and economic 

factors 

3.An ability to communicate 

effectively with a range of 

audiences 

1. 4.An ability to recognize ethical and 

professional responsibilities in 

engineering situations and make 

informed judgments, which must 

consider the impact of engineering 

solutions in global, economic, 

environmental, and societal 

contexts 

2. 5.An ability to function effectively 

on a team whose members together 

provide leadership, create a 

collaborative and inclusive 

environment, establish goals, plan 

tasks, and meet objectives 



3. 6.An ability to develop and conduct 

appropriate experimentation, 

analyze and interpret data, and use 

engineering judgment to draw 

conclusions 

4. 7. An ability to acquire and apply 

new knowledge as needed, using 

appropriate learning strategies. 

 

    

Course Name Course Code Objective Course outcomes 

Basic Electrical 

Engineering  

BEE-C101 To introduce the fundamentals 

of electrical engineering 

including energy resources, 

generation, transmission, 

distribution and utilization of 

electrical energy. 

CO1.Predict the behavior of any 

electrical and magnetic circuits.  

CO2. Formulate and solve complex 

AC, DC circuits.  

CO3. Identify the type of electrical 

machine used for that particular 

application. 

 CO4. Realize the requirement of 

transformers in transmission and 

distribution of electric power and 

other applications. 

 CO5. Function on multi-

disciplinary teams. 

Electrical 

Machines-I 

BEE-C 301 

The course aims at giving the 

fundamentals of energy 

conversion in electro-

mechanical systems, 

construction and operation of dc 

machines in motoring and 

generating modes. The course 

also deals with the magnetizing 

characteristics and operation of 

three-phase transformers. 

CO1. Explain the various types of 

torques produced in electrical 

machines and fundamental 

principles of operation of rotating 

electrical machines. 

CO2.Categorize different 

phenomena occurring in DC 

machines and AC three phase 

machines. 

 CO3. Compare the performance 

characteristics of different 

machines. 

CO4. Develop the equivalent circuit 

and phasor diagram of different 

machines and analyze their 

performance using the equivalent 

circuit. 

CO5.Learn about, parallel 

operation, tap-changing of three 

phase transformers and origin of 

production of harmonics in a 

machine and its importance. 



 CO6.Identify possible applications 

of different machines. 

 

Network 

Analysis and 

Synthesis 

/Network Circuit 

Analysis 

BEE-C 302 

To introduce the fundamentals 

of network analysis using 

matrices, two-port and 

multi-port networks, and 

network synthesis. 

CO1. Apply different techniques 

for analysis of electrical circuits. 

CO2. Explain transient response of 

different circuits using Laplace 

transform. 

CO3. Analyze magnetically- 

coupled circuits. 

CO4. Apply graph theory to 

formulate network equations. 

CO5.Compute Fourier series for 

complex waveforms. 

CO6.Design different kinds of two 

port networks filter circuits. 

 

Electrical 

Measurement 

and Measuring 

Instruments 

BEE-C 

303/BEE-C 

403 

To impart knowledge of 

principles of measurement of 

electrical quantities, 

construction and operating 

principles of electrical 

instruments, their static and 

dynamic characteristics, and 

errors in measurement. 

CO1. Analyze the performance 

characteristics of each instrument 

CO2. Illustrate basic meters such as 

voltmeters and ammeters. 

CO3. Explain about different types 

of signal analyzers. 

CO4. Explain the basic features of 

oscilloscope and different types of 

oscilloscopes 

CO5. Apply the complete 

knowledge of various electronics 

instruments/transducers to measure 

the physical quantities in the field of 

science, engineering and 

technology. 

 

Electrical 

Machine II 

BEE-C 401 

The objective of the course is to 

impart knowledge of the 

constructional features and 

principle of operation of 

induction and synchronous 

machines. The course also deals 

with the methods of starting and 

speed control of induction 

motors. 

CO1. Learn the construction and 

principle of operation of different 

kinds of rotating AC machines. 

CO2. Analyze theoretically, the 

performance characteristics for 

different electrical machines and 

obtain simple equivalent circuit for 

the machine. 

CO3. Learn methods for testing of 

different electrical machines so as 

to identify their applicability in 

different practical situations. 

CO4. Appraise the purpose for 

parallel operation of generators and 

learn the conditions to be satisfied 

for this. 



CO5. Learn the process of 

‘synchronization’ of a generator to 

the live bus bar and method of 

starting a synchronous motor. 

CO6. Understand the construction, 

operation and characteristics of 

commonly used special purpose 

machines. 

 

Electromagnetic 

Field Theory 

BEE-C 403 

The objective of the course is to 

present the basic elements of 

Electrostatics, Magnetostatics, 

Maxwell’s 

Equations, and Electromagnetic 

Wave propagation. 

CO1. Understand electric and 

magnetic fields and apply the 

principles of Coulomb’s Law and 

Gauss’s law to electric fields in 

various coordinate systems. 

CO2. Identify the electrostatic 

boundary‐value problems by 

application of Poisson’s and 

Laplace’s equations. 

CO3. Understand the depth of 

static and time‐varying 

electromagnetic field as governed 

by Maxwell’s equations. 

CO4.Formulate and analyze 

problems involving lossy medium 

with planar boundaries using 

uniform plane waves. 

 

Power System-I 

BEE- C 501 

To provide in-depth knowledge 

of power system analysis under 

normal conditions and on fault, 

and the concepts of power 

system control and stability. 

CO1. The students will be able to 

analyze the performance of 

transmission lines, efficiency in 

transmission lines. 

CO2. The students will be able to 

understand basics of corona, sag 

and other problems arise in 

transmission lines. 

 CO3. The students will be able to 

understand power factor 

improvement, capacitor bank 

installation in distribution system, 

metering system in industrial and 

residential area. 

CO4.Students will be able to assess 

knowledge about different tariff 

structures and Indian electricity 

rules under deregulated 

environment. 

CO5.Students will be able to assess 

knowledge about different tariff 

structures and Indian electricity 



rules under deregulated 

environment. 

CO6.The students will be able to 

assess knowledge about substation 

design and along with its 

equipment. 

 

Power 

Electronics 

BEE- C 502 

The course aims at familiarizing 

the students with the operating 

characteristics of semiconductor 

devices, triggering circuits and 

their applications for power 

control. The course also deals 

with the detailed analysis and 

operation of power controllers. 

CO1.Upon completing this lab 

students must be able to correlate 

theoretical and practical analysis of 

AC-AC, DC-AC converters and 

also converter fed to AC&DC 

drives. 

CO2.Also analyze the 

characteristics of MOSFET, IGBT, 

SCR and SCR firing CKTs, this 

commutation techniques. 

 

Automatic 

Control System 

BEE- C 503 

To introduce the fundamentals 

of modelling, analysis and 

response of control systems in 

continuous and discrete data 

systems. Also, to familiarize 

students with classical and 

modern control systems 

including non-linear systems. 

CO1. Understand the general 

concept of a system and classify 

systems into different types and 

represent a system using different 

techniques like block diagram, 

signal flow graph. 

CO2. Develop transfer function 

model of mechanical, electrical, 

thermal, fluid system and different 

control system components like 

servomotors, synchros, 

potentiometer, tacho-generators etc. 

CO3. Analyze system response and 

evaluate error dynamics in time 

domain. 

CO4.  Determine system stability 

using Routh-Hurtwitz (RH) criteria, 

Root Locus techniques in time 

domain and Bode plot and Nyquist 

technique in frequency domain. 

CO5.  Design different control law 

or algorithms like proportional 

control, proportional plus 

derivative(PD) control, 

proportional plus integration(PI) 

control, and proportional plus 

integration plus derivative (PID) 

control and different compensators 

like lag, lead, lag-lead. 

CO6. Understand the general 

concept of a system and classify 

systems into different types and 



represent a system using different 

techniques like block diagram, 

signal flow graph. 

 

Computer  Aided 

Design of 

Electrical 

Machines 

BEE-C 602 

To concentrate on proper 

materials based on their 

properties and selection 

criterion, IS standards used in 

electrical machine design. It also 

focuses on design of commercial 

electrical machine. It apply 

computer aided optimization 

techniques for design of 

electrical machines 

CO1. Select proper materials based 

on their properties and selection 

criterion, IS standards Used in 

electrical machine design. 

CO2. Design commercial Electrical 

Machine. 

CO3. Apply computer aided 

optimization techniques for design 

of electrical machines. 

 

Instrumentation 

and Process 

Control 

BEE-C 603 

To impart knowledge of the 

principles, working and 

characteristics of transducers 

and the associated signal 

conditioning circuits for 

industrial applications. 

CO1. Explain the basic principles 

& importance of process control in 

industrial process plants. 

CO2. Specify the required 

instrumentation and final elements 

to ensure that well-tuned control is 

achieved. 

CO3. Explain the use of block 

diagrams & the mathematical basis 

for the design of control systems. 

CO4. Design and tune process 

(PID) controllers. 

CO5. Use appropriate software 

tools (e.g. MATLAB Control 

Toolbox & Simulink) for the 

modelling of plant dynamics and 

the design of well-tuned control 

loop. 

CO6. Explain the importance and 

application of good 

instrumentation for the efficient 

design of process control loops for 

process engineering plants. 

CO7. Draw a PID (Process & 

Instrumentation Diagram) & devise 

simple but effective plant wide 

control strategies using appropriate 

heuristics. 

 

Switchgear and 

Protection 

BEE-C 701 

To introduce the concept and 

necessity of protection in 

generation and transmission, 

and applications of switchgears 

including internal operation of 

CO1. Explain the working of 

different types of switchgear 

equipment like circuit breakers and 

relays. 

CO2. Design the ratings for fuses 

according to the requirement. 



different types of circuit 

breakers. 

CO3. Elucidate various protection 

schemes of various power system 

components like alternators, 

transformers and bus-bars. 

CO4.Explain various methods of 

over voltage protection in power 

systems. 

 

Electric Drives 

and Their 

Control 

BEE-C 702 

To introduce the fundamentals 

of electric drives, operation and 

analysis of solid state control of 

ac/dc drives and estimation of 

drive rating for different duty 

cycle operations. 

CO1. Classify electrical drives, and 

justify multi-quadrant operation of 

drives along with load equalization. 

CO2.  Analyze the thermal model 

and determine the motor rating for 

different duty cycles considering 

the effect of load inertia. 

CO3.  Appraise different starting 

and braking methods of electric 

motors. 

CO4.  Explain state space model of 

DC motor and apply different 

power electronics converters for 

control of DC drives. 

CO5.  Appraise the speed and 

frequency control method of 

Induction motor and synchronous 

motor. 

CO6. Identify suitable form of 

electrical drives system in Industry. 

 

High Voltage 

Engineering 

BEE-C 704 

The course serves as an 

introduction to high voltage 

engineering, including basics of 

electrical breakdown, high 

Voltage generation, high voltage 

test systems, measurement and 

analysis techniques as applied to 

power system apparatus such as 

cables, insulators, transformers, 

and generators. 

 

CO1. Discriminate the breakdown 

mechanism of solid, liquid, gases 

dielectric through different theorem 

CO2. Classify the methods of high 

voltage generation. 

CO3. Comprehend the different 

techniques of high voltage 

measurement. 

CO4. Familiarize with the 

lightning phenomena and different 

protection schemes against 

lightning. 

CO5. Assess condition of insulator 

as per Indian Standard 

Specifications. 

 

Power System 

Operation and 

Control 

BEE-C 703 

To introduce the engineering 

and economic aspects of 

planning, operation, controlling 

power generation and 

CO1. Represent the power system 

components p.u. system with single 

line diagram. 



transmission systems in electric 

utilities. 

CO2. Explain methods for active 

and reactive power control. 

CO3. Explain methods for 

economic load dispatch and unit 

commitment. 

CO4. Explain methods to regulate 

the power for optimum power 

system stability. 

CO5. Describe importance of load 

flow analysis for safe power system 

operation. 

 

Renewable 

Energy Systems 

BEE-E 803 

To understand the various forms 

of conventional energy 

resources by learning the present 

energy scenario and the need for 

energy conservation. It also 

explains the concept of various 

forms of renewable energy, 

outline division aspects and 

utilization of renewable energy 

sources for both domestics and 

industrial application with the 

analyses of the environmental 

aspects of renewable energy 

resources. 

CO1. Learn and justify the Energy 

Scenario of Nation. 

CO2. Understand the Impact of 

renewable energy generation on 

environment, Kyoto Protocol and 

develop themselves to play the role 

of ideal electrical engineer. 

CO3.  Learn the strategy for 

meeting the future energy 

requirements in Global and 

National scenarios, prospects of 

renewable energy sources and apply 

the knowledge to plan for future. 

CO4. Learn the basic concept of 

harnessing different renewable 

sources of energy like Solar, Wind, 

Biomass, Geothermal Energy etc. 

and Biomass in perspective. 

CO5. Formulate the Mathematical 

equation for designing plants for 

conversion of energy into electrical 

form based on Solar, Ocean, Fuel 

Cell, Magneto Hydrodynamic 

generation etc. 

CO6. Perform different Hands on 

Experiment on Solar Energy and set 

up new laboratory experiments for 

benefit of the students. 

 

Computer 

Methods in 

Power System 

Analysis 

BEE-E 807 

This course is designed to give 

students the required knowledge 

for the design and analysis of 

electrical power grids. Its main 

focus is on the calculation of 

power flow in a power system 

network using various 

techniques, formation of Zbus 

and its importance. It also deals 

CO1. Upon completing this course 

student able to analysis of different 

type fault in a power system. 

CO2. Student able to understands 

different load flow techniques. 

CO3. Student understands different 

load flow techniques. 

CO4. Student able to understand 

stability analysis of power system. 



with short circuit analysis and 

analysis of steady state and 

transient stability. 

 

Power 

Generation 

Systems 

BEE-E 802 

To provide in-depth knowledge 

of power system analysis under 

normal conditions and on fault, 

and the concepts of power 

system control and stability. 

CO1. Resolve the economic issues 

of various power plants. 

CO2.  Understand the guiding 

factors behind different electrical 

tariff systems. 

CO3. Understand the basic 

techniques for unit commitment. 

CO4.  Apply optimization 

techniques for economic operation 

of electric power. 

CO5. Get familiar with techniques 

for state estimation and load 

forecasting in power system. 

 

Digital Control 

System 

BEE-C 801 

It provides knowledge about 

principles and techniques of 

A/D and D/A conversions and 

basics of Z-transform. It also 

focuses on knowledge in stability 

analysis of digital control 

systems with the design of 

digital control systems for 

different engineering model 

CO1.Convert a continuous-time 

system into a discrete-time system 

(frequency and time domain 

techniques). 

CO2.Compute the z-transform of 

elementary signals and difference 

equations. 

CO3.Determine the poles of a 

second-order system based on the 

system's transient response (both 

continuous time and discrete time 

systems). 

CO4.Determine the stability of a 

closed-loop system (both 

continuous time and discrete time 

systems). 

CO5.Sketch the root locus 

associated with a system's transfer 

function (both G[s] and G[z]). 

CO6.Translate design 

specifications into allowable 

dominant pole locations in both the 

s-plane and the z-plane. 

CO7.Design controllers using root 

locus techniques (both continuous 

time and discrete time). 

CO8.Incorporate time delay 

introduced by a zero-order hold 

and know how to accommodate 

this delay during a digital 

controller design. 

 



    

 

 

 

2.6.1 Program outcomes, program specific outcomes and course outcomes for all programs offered by the 

institution are stated and displayed in website of the institution (to provide the web link)-  

Program name Program 

code 

Objective Program outcomes 

B.Tech EE To further the knowledge and 

awareness in the field of 

Electrical and Electronics 

Engineering through meetings, 

discussions, quizzes and other 

such activities. To create a spirit 

of brotherhood and co-operation 

amongst the members of the 

Association. To develop 

leadership and initiative, and to 

inculcate a sense of 

responsibility amongst the 

members of the association. 

 

Electrical Engineering will prepare 

students to attain: 

1.An ability to identify, formulate, 

and solve complex engineering 

problems by applying principles of 

engineering, science, and 

mathematics 

2.An ability to apply engineering 

design to produce solutions that 

meet specified needs with 

consideration of public health, 

safety, and welfare, as well as 

global, cultural, social, 

environmental, and economic 

factors 

3.An ability to communicate 

effectively with a range of 

audiences 

5. 4.An ability to recognize ethical and 

professional responsibilities in 

engineering situations and make 

informed judgments, which must 

consider the impact of engineering 

solutions in global, economic, 

environmental, and societal 

contexts 

6. 5.An ability to function effectively 

on a team whose members together 

provide leadership, create a 

collaborative and inclusive 



environment, establish goals, plan 

tasks, and meet objectives 

7. 6.An ability to develop and conduct 

appropriate experimentation, 

analyze and interpret data, and use 

engineering judgment to draw 

conclusions 

8. 7. An ability to acquire and apply 

new knowledge as needed, using 

appropriate learning strategies. 

 

    

Course Name Course Code Objective Course outcomes 

Basic Electrical 

Engineering  

BEE-C101 To introduce the fundamentals 

of electrical engineering 

including energy resources, 

generation, transmission, 

distribution and utilization of 

electrical energy. 

CO1.Predict the behavior of any 

electrical and magnetic circuits.  

CO2. Formulate and solve complex 

AC, DC circuits.  

CO3. Identify the type of electrical 

machine used for that particular 

application. 

 CO4. Realize the requirement of 

transformers in transmission and 

distribution of electric power and 

other applications. 

 CO5. Function on multi-

disciplinary teams. 

Electrical 

Machines-I 

BEE-C 301 

The course aims at giving the 

fundamentals of energy 

conversion in electro-

mechanical systems, 

construction and operation of dc 

machines in motoring and 

generating modes. The course 

also deals with the magnetizing 

characteristics and operation of 

three-phase transformers. 

CO1. Explain the various types of 

torques produced in electrical 

machines and fundamental 

principles of operation of rotating 

electrical machines. 

CO2.Categorize different 

phenomena occurring in DC 

machines and AC three phase 

machines. 

 CO3. Compare the performance 

characteristics of different 

machines. 

CO4. Develop the equivalent circuit 

and phasor diagram of different 

machines and analyze their 

performance using the equivalent 

circuit. 

CO5.Learn about, parallel 

operation, tap-changing of three 

phase transformers and origin of 



production of harmonics in a 

machine and its importance. 

 CO6.Identify possible applications 

of different machines. 

 

Network 

Analysis and 

Synthesis 

/Network Circuit 

Analysis 

BEE-C 302 

To introduce the fundamentals 

of network analysis using 

matrices, two-port and 

multi-port networks, and 

network synthesis. 

CO1. Apply different techniques 

for analysis of electrical circuits. 

CO2. Explain transient response of 

different circuits using Laplace 

transform. 

CO3. Analyze magnetically- 

coupled circuits. 

CO4. Apply graph theory to 

formulate network equations. 

CO5.Compute Fourier series for 

complex waveforms. 

CO6.Design different kinds of two 

port networks filter circuits. 

 

Electrical 

Measurement 

and Measuring 

Instruments 

BEE-C 

303/BEE-C 

403 

To impart knowledge of 

principles of measurement of 

electrical quantities, 

construction and operating 

principles of electrical 

instruments, their static and 

dynamic characteristics, and 

errors in measurement. 

CO1. Analyze the performance 

characteristics of each instrument 

CO2. Illustrate basic meters such as 

voltmeters and ammeters. 

CO3. Explain about different types 

of signal analyzers. 

CO4. Explain the basic features of 

oscilloscope and different types of 

oscilloscopes 

CO5. Apply the complete 

knowledge of various electronics 

instruments/transducers to measure 

the physical quantities in the field of 

science, engineering and 

technology. 

 

Electrical 

Machine II 

BEE-C 401 

The objective of the course is to 

impart knowledge of the 

constructional features and 

principle of operation of 

induction and synchronous 

machines. The course also deals 

with the methods of starting and 

speed control of induction 

motors. 

CO1. Learn the construction and 

principle of operation of different 

kinds of rotating AC machines. 

CO2. Analyze theoretically, the 

performance characteristics for 

different electrical machines and 

obtain simple equivalent circuit for 

the machine. 

CO3. Learn methods for testing of 

different electrical machines so as 

to identify their applicability in 

different practical situations. 

CO4. Appraise the purpose for 

parallel operation of generators and 



learn the conditions to be satisfied 

for this. 

CO5. Learn the process of 

‘synchronization’ of a generator to 

the live bus bar and method of 

starting a synchronous motor. 

CO6. Understand the construction, 

operation and characteristics of 

commonly used special purpose 

machines. 

 

Electromagnetic 

Field Theory 

BEE-C 403 

The objective of the course is to 

present the basic elements of 

Electrostatics, Magnetostatics, 

Maxwell’s 

Equations, and Electromagnetic 

Wave propagation. 

CO1. Understand electric and 

magnetic fields and apply the 

principles of Coulomb’s Law and 

Gauss’s law to electric fields in 

various coordinate systems. 

CO2. Identify the electrostatic 

boundary‐value problems by 

application of Poisson’s and 

Laplace’s equations. 

CO3. Understand the depth of 

static and time‐varying 

electromagnetic field as governed 

by Maxwell’s equations. 

CO4.Formulate and analyze 

problems involving lossy medium 

with planar boundaries using 

uniform plane waves. 

 

Power System-I 

BEE- C 501 

To provide in-depth knowledge 

of power system analysis under 

normal conditions and on fault, 

and the concepts of power 

system control and stability. 

CO1. The students will be able to 

analyze the performance of 

transmission lines, efficiency in 

transmission lines. 

CO2. The students will be able to 

understand basics of corona, sag 

and other problems arise in 

transmission lines. 

 CO3. The students will be able to 

understand power factor 

improvement, capacitor bank 

installation in distribution system, 

metering system in industrial and 

residential area. 

CO4.Students will be able to assess 

knowledge about different tariff 

structures and Indian electricity 

rules under deregulated 

environment. 

CO5.Students will be able to assess 

knowledge about different tariff 



structures and Indian electricity 

rules under deregulated 

environment. 

CO6.The students will be able to 

assess knowledge about substation 

design and along with its 

equipment. 

 

Power 

Electronics 

BEE- C 502 

The course aims at familiarizing 

the students with the operating 

characteristics of semiconductor 

devices, triggering circuits and 

their applications for power 

control. The course also deals 

with the detailed analysis and 

operation of power controllers. 

CO1.Upon completing this lab 

students must be able to correlate 

theoretical and practical analysis of 

AC-AC, DC-AC converters and 

also converter fed to AC&DC 

drives. 

CO2.Also analyze the 

characteristics of MOSFET, IGBT, 

SCR and SCR firing CKTs, this 

commutation techniques. 

 

Automatic 

Control System 

BEE- C 503 

To introduce the fundamentals 

of modelling, analysis and 

response of control systems in 

continuous and discrete data 

systems. Also, to familiarize 

students with classical and 

modern control systems 

including non-linear systems. 

CO1. Understand the general 

concept of a system and classify 

systems into different types and 

represent a system using different 

techniques like block diagram, 

signal flow graph. 

CO2. Develop transfer function 

model of mechanical, electrical, 

thermal, fluid system and different 

control system components like 

servomotors, synchros, 

potentiometer, tacho-generators etc. 

CO3. Analyze system response and 

evaluate error dynamics in time 

domain. 

CO4.  Determine system stability 

using Routh-Hurtwitz (RH) criteria, 

Root Locus techniques in time 

domain and Bode plot and Nyquist 

technique in frequency domain. 

CO5.  Design different control law 

or algorithms like proportional 

control, proportional plus 

derivative(PD) control, 

proportional plus integration(PI) 

control, and proportional plus 

integration plus derivative (PID) 

control and different compensators 

like lag, lead, lag-lead. 

CO6. Understand the general 

concept of a system and classify 



systems into different types and 

represent a system using different 

techniques like block diagram, 

signal flow graph. 

 

Computer  Aided 

Design of 

Electrical 

Machines 

BEE-C 602 

To concentrate on proper 

materials based on their 

properties and selection 

criterion, IS standards used in 

electrical machine design. It also 

focuses on design of commercial 

electrical machine. It apply 

computer aided optimization 

techniques for design of 

electrical machines 

CO1. Select proper materials based 

on their properties and selection 

criterion, IS standards Used in 

electrical machine design. 

CO2. Design commercial Electrical 

Machine. 

CO3. Apply computer aided 

optimization techniques for design 

of electrical machines. 

 

Instrumentation 

and Process 

Control 

BEE-C 603 

To impart knowledge of the 

principles, working and 

characteristics of transducers 

and the associated signal 

conditioning circuits for 

industrial applications. 

CO1. Explain the basic principles 

& importance of process control in 

industrial process plants. 

CO2. Specify the required 

instrumentation and final elements 

to ensure that well-tuned control is 

achieved. 

CO3. Explain the use of block 

diagrams & the mathematical basis 

for the design of control systems. 

CO4. Design and tune process 

(PID) controllers. 

CO5. Use appropriate software 

tools (e.g. MATLAB Control 

Toolbox & Simulink) for the 

modelling of plant dynamics and 

the design of well-tuned control 

loop. 

CO6. Explain the importance and 

application of good 

instrumentation for the efficient 

design of process control loops for 

process engineering plants. 

CO7. Draw a PID (Process & 

Instrumentation Diagram) & devise 

simple but effective plant wide 

control strategies using appropriate 

heuristics. 

 

Switchgear and 

Protection 

BEE-C 701 

To introduce the concept and 

necessity of protection in 

generation and transmission, 

and applications of switchgears 

including internal operation of 

CO1. Explain the working of 

different types of switchgear 

equipment like circuit breakers and 

relays. 



different types of circuit 

breakers. 

CO2. Design the ratings for fuses 

according to the requirement. 

CO3. Elucidate various protection 

schemes of various power system 

components like alternators, 

transformers and bus-bars. 

CO4.Explain various methods of 

over voltage protection in power 

systems. 

 

Electric Drives 

and Their 

Control 

BEE-C 702 

To introduce the fundamentals 

of electric drives, operation and 

analysis of solid state control of 

ac/dc drives and estimation of 

drive rating for different duty 

cycle operations. 

CO1. Classify electrical drives, and 

justify multi-quadrant operation of 

drives along with load equalization. 

CO2.  Analyze the thermal model 

and determine the motor rating for 

different duty cycles considering 

the effect of load inertia. 

CO3.  Appraise different starting 

and braking methods of electric 

motors. 

CO4.  Explain state space model of 

DC motor and apply different 

power electronics converters for 

control of DC drives. 

CO5.  Appraise the speed and 

frequency control method of 

Induction motor and synchronous 

motor. 

CO6. Identify suitable form of 

electrical drives system in Industry. 

 

High Voltage 

Engineering 

BEE-C 704 

The course serves as an 

introduction to high voltage 

engineering, including basics of 

electrical breakdown, high 

Voltage generation, high voltage 

test systems, measurement and 

analysis techniques as applied to 

power system apparatus such as 

cables, insulators, transformers, 

and generators. 

 

CO1. Discriminate the breakdown 

mechanism of solid, liquid, gases 

dielectric through different theorem 

CO2. Classify the methods of high 

voltage generation. 

CO3. Comprehend the different 

techniques of high voltage 

measurement. 

CO4. Familiarize with the 

lightning phenomena and different 

protection schemes against 

lightning. 

CO5. Assess condition of insulator 

as per Indian Standard 

Specifications. 

 



Power System 

Operation and 

Control 

BEE-C 703 

To introduce the engineering 

and economic aspects of 

planning, operation, controlling 

power generation and 

transmission systems in electric 

utilities. 

CO1. Represent the power system 

components p.u. system with single 

line diagram. 

CO2. Explain methods for active 

and reactive power control. 

CO3. Explain methods for 

economic load dispatch and unit 

commitment. 

CO4. Explain methods to regulate 

the power for optimum power 

system stability. 

CO5. Describe importance of load 

flow analysis for safe power system 

operation. 

 

Renewable 

Energy Systems 

BEE-E 803 

To understand the various forms 

of conventional energy 

resources by learning the present 

energy scenario and the need for 

energy conservation. It also 

explains the concept of various 

forms of renewable energy, 

outline division aspects and 

utilization of renewable energy 

sources for both domestics and 

industrial application with the 

analyses of the environmental 

aspects of renewable energy 

resources. 

CO1. Learn and justify the Energy 

Scenario of Nation. 

CO2. Understand the Impact of 

renewable energy generation on 

environment, Kyoto Protocol and 

develop themselves to play the role 

of ideal electrical engineer. 

CO3.  Learn the strategy for 

meeting the future energy 

requirements in Global and 

National scenarios, prospects of 

renewable energy sources and apply 

the knowledge to plan for future. 

CO4. Learn the basic concept of 

harnessing different renewable 

sources of energy like Solar, Wind, 

Biomass, Geothermal Energy etc. 

and Biomass in perspective. 

CO5. Formulate the Mathematical 

equation for designing plants for 

conversion of energy into electrical 

form based on Solar, Ocean, Fuel 

Cell, Magneto Hydrodynamic 

generation etc. 

CO6. Perform different Hands on 

Experiment on Solar Energy and set 

up new laboratory experiments for 

benefit of the students. 

 

Computer 

Methods in 

Power System 

Analysis 

BEE-E 807 

This course is designed to give 

students the required knowledge 

for the design and analysis of 

electrical power grids. Its main 

focus is on the calculation of 

power flow in a power system 

CO1. Upon completing this course 

student able to analysis of different 

type fault in a power system. 

CO2. Student able to understands 

different load flow techniques. 



network using various 

techniques, formation of Zbus 

and its importance. It also deals 

with short circuit analysis and 

analysis of steady state and 

transient stability. 

CO3. Student understands different 

load flow techniques. 

CO4. Student able to understand 

stability analysis of power system. 

 

Power 

Generation 

Systems 

BEE-E 802 

To provide in-depth knowledge 

of power system analysis under 

normal conditions and on fault, 

and the concepts of power 

system control and stability. 

CO1. Resolve the economic issues 

of various power plants. 

CO2.  Understand the guiding 

factors behind different electrical 

tariff systems. 

CO3. Understand the basic 

techniques for unit commitment. 

CO4.  Apply optimization 

techniques for economic operation 

of electric power. 

CO5. Get familiar with techniques 

for state estimation and load 

forecasting in power system. 

 

Digital Control 

System 

BEE-C 801 

It provides knowledge about 

principles and techniques of 

A/D and D/A conversions and 

basics of Z-transform. It also 

focuses on knowledge in stability 

analysis of digital control 

systems with the design of 

digital control systems for 

different engineering model 

CO1.Convert a continuous-time 

system into a discrete-time system 

(frequency and time domain 

techniques). 

CO2.Compute the z-transform of 

elementary signals and difference 

equations. 

CO3.Determine the poles of a 

second-order system based on the 

system's transient response (both 

continuous time and discrete time 

systems). 

CO4.Determine the stability of a 

closed-loop system (both 

continuous time and discrete time 

systems). 

CO5.Sketch the root locus 

associated with a system's transfer 

function (both G[s] and G[z]). 

CO6.Translate design 

specifications into allowable 

dominant pole locations in both the 

s-plane and the z-plane. 

CO7.Design controllers using root 

locus techniques (both continuous 

time and discrete time). 

CO8.Incorporate time delay 

introduced by a zero-order hold 

and know how to accommodate 



this delay during a digital 

controller design. 

 

    

 


