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SRM UNIV ERISTY DELHI -NCR, SONEPAT 

FACUL TY OF ENGINEERING AND TECHNOLOGY 
 

ENGINEERING GRADUATES EMPLOYABILITY ATTRIBUT ES (EGEAs): 
 

 
Sound Knowledge and Skills of Basic Sciences &  Engineer ing Sciences: 

 

An Engineer should be able to apply the knowledge of mathematics, science, engineering fundamentals, 

and an engineering specialization to the solution of complex engineering problems. 

 
 

Problem Formulation, Analysis &  Solving: 
 

An Engineer should be able to identify, formulate, review research literature, and analyze complex 

Engineering problems reaching substantiated conclusions using principles of mathematics, natural 

sciences, and engineering sciences. 

 
 

Design and Development of a Solution: 
 

An Engineer must be able to 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. 

 
 

Investigation: 
 

An Engineer should use research-based knowledge and research methods including design of 

experiments, analysis and interpretation of data, and synthesis of the information to provide valid 

conclusions. 

 
 

Modern Tools Usage: 
 

An Engineer should be able to 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 the Society: 
 

An Engineer should be able to apply reasoning informed by the contextual knowledge to assess societal, 

health, safety, legal and cultural issues and the consequent responsibilities relevant to the professional 

Engineering practice.



 
 

 

 
 

 
 
 
 

Effective Communication Skills: 
 

An Engineer should be able to communicate effectively on complex Engineering activities with the 

engineering community and with society at large, such as, being able to comprehend and write effective 

reports and design documentation, make effective presentations, and give and receive clear instructions. 

 
 

Ind ividual and Teamwork:  
 

An Engineer should be able to function effectively as an individual, and as a member or leader in diverse 

teams, and in multidisciplinary settings. 

 
 

Lifelong Learn ing: 
 

An Engineer must recognize the need for, and have the preparation and ability to engage in independent 

and life-long learning in the broadest context of technological change. 

 
 

Environment and Sustainability: 
 

An Engineer must understand the impact of the professional engineering solutions in societal and 

environmental contexts, and demonstrate the knowledge of, and need for sustainable development. 

 
 

Professional Ethics: 
 

An Engineer should be able to apply ethical principles and commit to professional ethics and 

responsibilities and norms of the Engineering practice. 

 
 

Project Management and Finance: 
 

An Engineer must demonstrate knowledge and understanding of the engineering and management 

principles and apply these to Engineering work environment, as a member and leader in a team, to 

manage projects and in multidisciplinary environments.



 
 

 

 

SRM UNIV ERISTY DELHI -NCR, SONEPAT 

FACUL TY OF ENGINEERING AND TECHNOLOGY 
FACULTY OF ENGINE ERING PROGRAM EDUCATIONAL OBJECTIVES 

(FEPEOs): 
 

1.   Advancement to a professional position by virtue of their knowledge, skills and attitude. 
 

2.   Recognition  for  solving  engineering  problems  and  developing  design  solutions  that 

consider safety and sustainability. 

3.   Work as successful professionals in diverse engineering disciplines and enterprises. 
 

4.   Increasing    responsibilities    of    technical    and    managerial    leadership    in    their 

work organizations. 

5.   Professional development through a commitment to career-long learning. 
 

 
 

FACULTY OF ENGINE ERING PROGRAM LEA RNING OUTCOMES (FEPLOs): 
 

1. An ability to identify, formulate, and solve real time engineering & socio-economic problems 

by applying principles of engineering, science, mathematics, humanities and social sciences. 

2.   An ability to use the advanced skill enhancement techniques and modern engineering tools 

as per industry 4.0 necessary for engineering practice. 

3.   An ability to apply engineering design to produce solutions that meet specified needs with 

realistic considerations of environmental, ethical, health & safety and sustainability. 

4.   An ability to adapt and work with multidisciplinary teams and communicate effectively. 
 

5.   An ability to function effectively on a team whose members together provide leadership, to 

create a collaborative environment, to establish goals and to execute plan tasks. 

6.   An understanding of professional and ethical responsibility. 
 

7.   An ability to acquire and apply new knowledge using appropriate learning strategies with 

inner quest to learn, unlearn and relearn.



 

 
 

 
 

MAPPING MATRIX OF FACULTY  OF ENGINEERING PROGRAM 

EDUCATIONAL OBJECTIV ES AND FACULTY OF ENGINEERING 

PR OGRAM LEARNING OUTCOMES 
 

FACULTY  OF  ENGINEERING 
 

PROGRAM       EDUCATI ONAL 

OBJECTIVES  

 

FACULTY OF  ENGINEERING PROGRAM 

LEA RNING OUTCOMES 

Advancement to a professional 

position by virtue of their knowledge, 

skills and attitude. 

1.  An ability to identify, formulate, and solve 

real time engineering and socio-economic 

problems by applying principles of 

engineering, science, mathematics, humanities 

and social sciences. 

2. An  ability  to  use  the  advanced  skill 

enhancement techniques and modern 

engineering tools as per industry 4.0 necessary 

for engineering practice. 

Recognition for solving engineering 
 

problems and developing design 

solutions that consider safety and 

sustainability 

2.   An    ability    to    use    the    advanced    skill 
 

enhancement techniques and modern 

engineering tools as per industry 4.0 necessary 

for engineering practice. 

3. An ability to apply engineering design to 

produce solutions  that  meet  specifi ed  needs 

with realistic      considerations              of 

environmental, ethical, health & safety and 

sustainability. 

Work as successful professionals in 
 

diverse engineering disciplines 

3. An ability to apply engineering design to 

produce solutions that meet specif ied needs 

with       realistic       considerations              of 



 

 

 
 

 

 environmental,  ethical,  health  &  safety  and 
 

sustainability. 
 

4.  An    ability    to    adapt    and    work    with 

multidisciplinary teams and communicate 

effectively. 

Increasing responsibilities of technical 

and managerial leadership in their 

work organizations; 

4. An  ability  to  adapt  and  work  with 

multidisciplinary teams and communicate 

effectively. 

5.   An ability to function effectively on a team 

whose members together provide leadership, to 

create a collaborative environment, to establish 

goals and to execute plan tasks. 

6.   An understanding of professional and ethical 

responsibility. 

Professional development through a 
 

commitment to career-long learning. 

6.   An understanding of professional and ethical 
 

responsibility. 
 

7.   An ability to acquire and apply new knowledge 

using appropriate learning strategies with inner 

quest to learn, unlearn and relearn. 



 

 
 

 
 

TABLE 1: MAPPING MATRIX OF FACULTY  OF ENGINEERING PROGRAM EDUCATIONAL 

OBJECTIVES AND FACULTY OF ENGINEERING PROGRAM LEARNING 

OUTCOMES (TABULAR FORMAT) 

 
 

 

MAPPING 
 

MATRIX  

 

FEPLO1 

 

FEPLO2 

 

FEPLO3 

 

FEPLO4 

 

FEPLO5 

 

FEPLO6 

 

FEPLO7 

 

FEPEO1 
 

X 
 

X 
     

FEPEO2 
 

X X 
    

 

FEPEO3 
  

 

X 
 

X 
   

 

FEPEO4 
   

 

X 
 

X 
 

X 
 

FEPEO5 
     

X X 



 

 
 

SRM UNIVERSITY, DELHI-NCR, SONEPAT 
ELECTRICAL AND ELECTRONICS ENGINEERING DEPARTMENT 

ELECTRICAL          AND      ELECTRONICS           ENGINEERING          GRADUATE        EMPLOYABILITY 
ATTRIBUTES (EEEGEAS):  

 

The B. Tech progr am aims at providing  a strong foundation  in theoretical, 
practical and desi gn aspects of Electr ical and Electronics  Engineering 
(EEE).  The UG pr ogram  is embraced by  rigor  and  span to  prepare  a 

practicing engineer for a lifetime of creative work and ongoing technical 
learning. The  curriculum  covers  all  aspects of electrical  and electronics 

engineering under the broad categories of power generation, transmission 
and distribution,  communication and Electrical  Machine Drives.  The 
syllabus  comprises  of theory  and  laborat ory  courses.  The theo ry course  can 

be either  a professi onal  core (major)  or  professional  elective  course  (minor). 
There are various specialized identified domains on emerging areas on 

which minor specializations are offered by the department. Each theory 
course has a laboratory component, which provides a balanced mix of 
quality  teaching  of theoretical  concepts  and  experimental  verification  of the 

learnt concepts.  

There are exclusive laboratory courses aimed at imparting the design 
knowledge  of electr onic  circuits.  The Major  Project/Internship  in  the  eigh th 

semester  and  the  Minor  project  work  in  the  seventh  semest ers  are aimed 
at  providing  opportunities  to the  stud ent s, as well  as guiding  them  to design 
electrical and electronic circuits or Electrical and Electronics software 

products  and  syste ms by using  theoretic al,  practical  and  design knowledge 
learnt so for. The el ective courses are a imed at imparting k nowledge in the 
specialized and sta te of the art topics in the broad categor ies mentioned 

above. In addition,  syllabus covers various Live Projec ts and skill 
enhancement  courses.  Thus  the  B.  Tech program  offered  by the department 

provides  an  ample opportunity  for  the  aspiring  stude nts  to become 
Electrical and Electronics Engineer with sufficient knowledge to take up the 
Engineering profession. Employability Attributes pertaining to Electrical 

and Electronics Engineering Curriculum is as follows:  

 
Sound Knowledge 

and Skills of Basic 

Sciences & 

Engineering 

Sciences 

An Electrical and Electronics Engineering graduate should be able to apply the 

knowledge  of   applied  basic  sciences,  engineering  sciences,  engineering 

fundamentals to the solution of complex engineering problems. 

Problem 

formulation, 

analysis and 

solving 

An electrical and electronics graduate engineer should be able to identi fy, 

formulate, review research literature, and analyze complex Engineering 

problems reaching substantiated conclusions using principles of mathematics, 

natural  sciences, and engineering 

sciences. 

Design and 

Development of 

Solution 

An  electrical  and  electronics  graduate  engineer  must  be  able    to  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 envir onmental considerations. 



 

Investigation An electrical and electronics graduate engineer should use research- based 

knowledge and research methods including design of experiments, analysis 

and interpretation of data, and synthesis of 

the information to provide valid conclusions. 

Modern Tools 

Usage 

An electrical and electronics graduate engineer should be able to create, select, 

and  apply appropriate techniques, resources,  and 

modern engineering and IT tools including prediction and modeling 
to complex engineering activiti es with an understanding of the 

limi tations. 

The Engineer and 

the Society 

An  electr ical  and  electronics  graduate  engineer  should  be  able  to  apply 

reasoning informed by the contextual knowledge to assess societal, health, 

safety, legal and cultural  issues and the consequent 

responsibiliti es relevant to the professional Engineering practice. 

Effective 

Communication 

An electrical and electronics graduate engineer should be able to communicate 

effectively on complex Engineering activiti es with the engineering community 

and with society at large, such as, being able to comprehend and write effective 

reports and design documentation, make effective presentations, and give and 

receive 

clear instructions. 

Individual and 

Teamwork 

An electrical and electronics graduate engineer should be able to 
function effectively as an individual, and as a member or leader in diverse 
teams, and in multidiscipli nary setti ngs. 

Lifelong Learning An electrical and electronics graduate engineer must recognize the need for, 

and have the preparation and ability  to engage in independent and life-long 

learning in the broadest context of 

technological change. 

Envir onment and 

Sustainability  

An electrical and electronics graduate engineer must understand the impact of 

the professional engineering solutions in societal and environmental contexts, 

and demonstrate the knowledge of, and 

need for sustainable development. 

Professional Ethics An electrical and electronics graduate engineer should be able to 
apply ethical principles and commit to professional ethics and responsibiliti es 
and norms of the Engineering practice. 

Project 

Management and 

Finance 

An electrical and electronics graduate engineer must demonstrate knowledge 

and understanding of the engineering and management principles and apply 

these to Engineering work envir onment, as a member and leader in a team, to 

manage projects and in 

multid iscipli nary environments. 



 

 

Depart ment of Electric al and Electronics  
 

Engineering  
 
 

PROGRAM EDUCATIONAL OBJECTIVES (PEOs) 
 
PEO1. To transform electrical and electronics engineering graduates to expert engineers so 

that they could comprehend, analyse, design and create novel products and solutions to 

problems in the area of Electrical and Electronics that are technically sound, economically 

feasible and socially acceptable. 

PEO2. To produce competent electrical and Electr onics engineering graduates with  adequate 

knowledge and skills in the areas of Electrical and Electronics so as to excel in advanced level 

jobs in modern industr y, teaching, higher education and research. 

PEO3. To train electr ical and electronics engineering graduates to exhibit professionalism, 

keep up ethics in their profession and relate engineering issues to address the technical and 

social challenges. 

PEO4. To develop the ability to organize and present information and to write and speak 

effective English. 

PEO5. To imbibe an attitude in the graduates for life-long Learning process. 
 

 

PROGRAM LEARNING OUTCOMES (PLOs) 
 
PLO1. Engineer ing Knowl edge and Skil l : Apply the knowledge of mathematics, science, 

electrical engineering fundamentals, and an electr ical engineering specialization to the solution 

of complex electrical engineering problems. 

PLO2. Probl em Analysis: Identify, formulate, review research literature, and analyze complex 

electrical engineering problems reaching substantiated conclusions using first prin ciples of 

mathematics, natural                                                                                    sciences,      and engineering 

sciences. 

PLO3.  Design  and  development  of  Solut ions:  Design  solutions  for  complex  electr ical 

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. 

PLO4. Conduct investigati ons of complex  probl ems: Use research-based knowledge and 

research methods including design of experiments, analysis



and interpretation of data, and synthesis of the information to provide valid conclusions. 

PLO5. Modern tool usage: Create, select, and apply appropriate techniques, resources, 

and modern engineering and IT tools including prediction and modelling to complex electrical 

engineering activities with an understanding of the limitations. 

PLO6. The engineer and society: Apply reasoning informed by the contextual knowledge to 

assess societal, health, safety, legal and cultur al issues and the consequent responsibilities 

relevant to the professional engineering practice. 

PLO7. Effect ive Communication:  Communicate effectively on complex engineering activities 

with  the engineering community  and with society at large, such as, being able to comprehend 

and write effective reports and design documentation, make effective presentations, and give 

and receive clear instructions. 

PLO8. Indi vidual  and team work : Function effectively as an individual, and as a member or 

leader in diverse teams, and in multidisciplinary settin gs. 
PLO9. Life-long learning: Recognize the need for, and have the preparation and ability to 

engage in independent and life-long learning in the broadest context of technological change. 

PLO10. Envir onment and sustainabil ity: Understand the impact of the professional electr ical 

engineering solutions in societal and environmental contexts, and demonstrate the knowledge 

of, and need for sustainable development. 

PLO11. Pro fessional  Ethics: Apply ethical pri nciples and commit to professional ethics and 

responsibilities and norms of the engineering practice. 

PLO12. Pro ject management and finance: Demonstrate knowledge and understanding of the 

engineering and management principles and apply these to oneȭs own work, as a member and 

leader in a team, to manage projects and in mult idisciplinary environments.



 

 
 

TABLE 2: MAPPING MATRIX OF PROGRAM EDUCATIONAL 

OBJECTIVES (PEOs) AND PROGRAM LEARNING OUTCOMES (PLOs): 

 

 Program Learning Outcomes (PLOs) 

Program PLO PLO PLO PLO PLO PLO PLO PLO PLO PLO PLO PLO 
Educational 

Objectives 

1 2 3 4 5 6 7 8 9 10 11 12 

(PEOs)             

PEO1 x  x  x x   x x   

PEO2   x x  x    x x x 
PEO3 x x  x x  x x     

PEO4 x   x x    x x x  

PEO5  x x x x  x x x x   



 

B. TECH (ELECTRICAL AND ELECTRONICS ENGINEERING) 

PROGRAMM E STRUCTURE 
 

The curriculum for Bachelor of Technology in Electrical and Electronics Engineering is tailor- 

made so that the graduate must have a strong foundation in the discipline and in-depth 

knowledge of the tools used to tackle both, conventional and new challenging problems. In 

order to earn a B. Tech. degree in Electrical and Electronics Engineering, a student should 

secure a minimum of 180 credits in the course of their study. The credit requirements for their 

program of study are comprised of the following Programme Structure: 

     Basic Applied Sciences (BAS) and Engineering Science (ES): 
 

The purpose of Basic Applied Sciences in Engineering study is to lay a strong 

foundation of basic principles of various disciplines such as Mathematics, Physics, and 

Chemistry in the mind of the learners so that they proceed to the rest of their years of 

study with up to date knowledge and training of basic engineering skills. The 

Engineering Sciences requirements support multiple objectives: fi rst, the courses 

provide a strong foundation in the basic tools and methodologies common to all 

engineering disciplines; second, all  students are exposed to the basics of each discipline 

allowing for cross-disciplinary competencies; last, there is a multi-disciplinary project 

component where students from different engineering disciplines come together on a 

design project, allowing for practice in collaborative teamwork. 

 Professional  Core  Courses  (PC):  The  Professional  core  courses  are  aimed  at 

providing the student with a solid foundation in their chosen field of study as per 

Industry 4.0 skills and knowledge. 

    Practical (P): 
 

The labs are well  equipped with the latest software to conduct practicals as per the 

requirement of the University Curriculum. 

    Professional Electives (PE) ï Program-Specific  Specialization Electives: 
 

The Professional electives, on the other hand, provide the student with an option to gain 

exposure to different specializations within the discipline, or an opportunity to study 

one of the subfields in some depth. 
 

     Ability Enhancement Courses (AEC) 
 

Students are required to achieve competency in a Modern Indian Language (MIL) along 

with English language with special emphasis on language and communication skill s. The 

courses aim to enable the students to acquire and demonstrate core linguistic skill s, 

including critical reading and academic writing skills. The focus is on imparting students 

with the necessary skills to articulate their arguments to present their thoughts clearly and 

coherently and recognize the importance of language as a mediator of knowledge and 

identity.



    Skill Enhancement Courses (SEC) ï Technical &  Soft Skills: 
 

o Technical Skills: Under Technical Skills Broad categories of training to be 

imparted  to  Engineering  Graduates  of  various  disciplines  with  common 

nomenclature. The training is categorized into three categories: Elementary, 

Intermediate & Advanced keeping in view the interdisciplinary approach. (One 

Credit Each from 3rd semester to 7th semester) 

o Soft  Skills:  Under  Soft  skills  training  six  soft  skill  courses  with  defined 

nomenclature and course content common to all Engineering disciplines are 

introduced to inculcate Group Dynamics, teamwork & leadership traits by 

engaging students in interactive sessions through Role Play, Group Discussions, 

and improve their presentation & communication skills of engineering 

graduates. (One Credit Course from 3rd Semester to 7th semester). 

 

     Value Added Courses (VAC): 
 

Course components relating to   skills, attitudes, and values required to take 

appropriate actions for mitigating the effects of environmental degradation, 

climate change, and pollution, effective waste management, conservation of 

biological diversity, management of biological resources, forest and wildlife 

conservation, and sustainable development and living  health and wellness seek 

to promote an optimal state of physical, emotional, intellectual, social, spiritual, 

and environmental well-being of a person, the constitutional obligations with 

special emphasis on constitutional values and fundamental rights and duties 

   Live Projects (LP) &  Industr ial Visits (IV) and Summer Internship 
 

(SI): 
 

   Live Projects& Industr ial Visits: 
 

Ẇ  Live Projects are being introduced for all  Engineering disciplines from 3rd semester 

onwards till  6th  Semester to develop an ability in engineering graduates to apply 

skills and knowledge attained to solve real-life complex problems (One Credit each 

semester). 

Ẇ  Apart from this, it will  be mandatory to conduct at least 1 Industrial Visit each 

semester to provide students a proper industrial exposure. 

  Summer Internship (SI): 

Ẇ Students will  be monitored on a periodic basis, both by the Faculty Mentor from the 
 

Industry and the Faculty in charge from the department. The Faculty Mentor from the 

Industry will  submit the Mid-Term and End-Term Evaluation report. However, the 

faculty in charge from the department will  take periodic presentations to keep a check 

on the progress of the student.



Ẇ  Students are provided with the internship/related document which helps them 
 

to prepare a report. In addition to this, it provides detail to students about 

internship/project evaluation parameters. 

    Multi disciplinary (Humaniti es and Social Sciences Courses) Courses (MDC) 
 

The open elective subject courses provide the student with wide latitude to pursue 

their interests, be it in humanities, management arts, or their own chosen field of 

study to have a multidisciplinary approach.



 

 
 
 

TABLE 3: PROGRAM STRUCTURE FOR BACHELOR OF 

TECHNOLO GY (ELECTRIC AL AND ELECTRONICS ENGINEERING)  

DEGREE COURSE 
 
 

 
 

SL. No. 
 

Course Category 
Course 
Code 

 

Number of 

Courses 

1 Basic Applied Sciences BAS 7 

2 Engineering Sciences ES 9 

3 Professional Core PC 15 

4 Professional Electives -Program-Specific 
Specialized Elective Courses 

 

PE 
 

11 

5 Ability Enhancement Courses  

AEC 
 

4 

6 Skill Enhancement courses (Technical 
and Soft skills) 

 

SEC 
 

10 

7 Value Added Courses  

VAC 
 

3 

8 Practical / Workshop  

P/W 
 

10 

9 Live Project & Industrial Visit and 
Summer Internship 

 

LP/SI 
 

8 

10 Multidisciplinary (Humanities and Social 
Sciences Courses) Courses 

 

MDC 
 

3 

 

TOTAL NUMBER OF COURSES 
 

80 
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TABLE 4: PROGRAM CREDIT STRUCTURE SEMESTERWISE FOR BACHELOR OF TECHNOLO GY (ELECTRICAL & 

ELECTRONICS ENGINEERING) 

 
SL. 

No 

 

 

Course Category 

 
Course 

Code 

 

Credits Per Semester 
 
Total 

Credits 

 
 

% AG E  

I  
 

II  
 

III  
 

IV  
 

V 
 

VI  
 

VII  
 

VI I I  

1  

Basic Applied Sciences 
 

BAS 
 

9 
 

9 
 

4 
 

- 
 

- 
 

- 
 

- 
 

- 
 

22 
 

12 
2 

 

Engineering Sciences 
 

ES 
 

8 
 

9 

 

- 
 

- 
 

- 
 

- 
 

- 
 

- 
 

17 
 

10 

3 Professional Core PC - - 12 12 9 6 6 - 45 
 

25 

4 Professional Electives -Program Specific 

Specialized Elective Courses 

 

PE 
 

- 
 

- 
 

3 
 

3 
 

9 
 

9 
 

9 
- 

 

33 
 

18 

5 Ability Enhancement Courses 
 

AEC 
 

5 
 

2 
 

- 
 

- 
 

- 
 

- 
 

- 
- 

 

7 
 

4 
6 Skill Enhancement courses (Technical and 

Soft skills) 

 

SEC 
 

- 
 

- 
 

2 
 

2 
 

2 
 

2 
 

2 
- 

 

10 
 

5 
7 Value Added Courses 

 

VAC 
 

2 
 

2 
 

2 
 

- 
 

- 
 

- 
 

- 
- 

 

6 
 

3 
8 Practical / Workshop P/W - - 2 3 2 2 1 - 10 

 

5 
9 Live Project & Industrial Visit and 

Summer Internship 

 

LP/SI 
 

- 
 

- 
 

- 
 

1 
 

2 
 

1 
 

6 
 

12 
 

22 
 

12 
10 Multidisciplinary     (Humanities     and 

Social Sciences Courses) Courses 

 

MDC 
 

- 
 

- 
 

- 
 

3 
 

3 
 

3 
 

- 
 

- 
 

9 
 

5 
 

TOTAL  
 

24 
 

22 
 

25 
 

24 
 

27 
 

23 
 

24 
 

12 
 

181 
 

100 



Semester -III   

 
 

 
 

SL.No 

 
 

Code 

 
 

Category 

 

 
 

Course Name 

 

Hours per week 
 
 

Credits  

L 
 

T 
 

P 
Total 
Hours 

Theory 

1 
 

24AS301 
(BAS) Engineering 

Mathematics-III 
3 1 0 4 4 

 

2 
 

23EE0203 
 

(PC) 
Electrical 
Machines-I 

 

3 
 

0 
 

0 
 

3 
 

3 

 

3 
 

23EE0205 
 

(PC) 
 

Electromagnetic 
Theory 

 

3 
 

0 
 

0 
 

3 
 

3 

 

4 
 

23EE0207 
 

(PC) 
 

Digital System Design 
 

3 
 

0 
 

0 
 

3 
 

3 

 

5 

 

24EEPEXX 

 

(PE) 
 

Professional Elective- I 

 

3 
 

0 
 

0 
 

3 
 

3 

 
6 

 

23EE0209 
 

(PC) 
Network Analysis 

and Synthesis 

3 0 0 3 3 

 

Total Credits (Theory) 
 

18 
 

1 
 

0 
 

19 
 

19 

 

Practical 

 

7 
 

23EE0253 
 

(P) 
Electrical 
Machines 
Laboratory-I 

 

0 
 

0 
 

2 
 

2 
 

1 

 

8 
 

23EE0257 
 

(P) 
 

Digital System Design 
Lab 

 

0 
 

0 
 

2 
 

2 
 

1 

 

9 
 

23VAC 103 
 

(VAC) 
Sports, Yoga & 

 

Fitness 

 

1 
 

0 
 

2 
 

3 
 

2 

 

Total Credits (Practical) 
 

1 
 

0 
 

6 
 

7 
 

4 

 

Skill Enhancement 

 

10 
 

24CS0201A 
/24CS0201 
B/24CS020 

1C/24CS02 
01D 

 

(SEC) 
Data Structure and 
Algorithmsusing C or 
C++/Industry 
Automation Level-I/ 
Digital 
Marketing/Fundamenta 
ls of CAD for 
Engineers 

 

0 
 

0 
 

2 
 

2 
 

1 

 

11 
 

23SS351 
 

(SEC) 
Effective 
Communication 
Skills 

 

0 
 

0 
 

2 
 

2 
 

1 

 

Total Credits (Skill Enhancement) 
 

0 
 

0 
 

4 
 

4 
 

2 

 

Total Credits (Theory + Practical + Skill Enhancement) 
 

19 
 

1 
 

10 
 

30 
 

25 

[L= Lecture, T = Tutorials, P = Practicalôs &  C = Credits]



 

 
SL.No 

 
Code 

Category  
Course 

Hours per week  
Credits 

 

L 
 

T 
 

P 
Total 

Hours 

Theory 

 
1 

 

24MDC401 
(MDC) Multidisciplinary 

Elective-I 

 
3 

 
0 

 
0 

 
3 

 
3 

2 23EEPE09 (PC) Programming 

using 

Python 

3 0 0 3 3 

 

3 
 

23EE0201 
 

(PC) 
Electrical 
Machines 
II  

 

3 
 

0 
 

0 
 

3 
 

3 

4 23EE0206 (PC) Control 
Engineering 

3 0 0 3 3 

 

5 
 

23EE0208 
 

(PC) 
Linear Integrated 

Circuits 

 

3 
 

0 
 

0 
 

3 
 

3 

 

6 
 

24EEPEXX 
 

(PE) 
Professional 

Elective - II  

 

3 
 

0 
 

0 
 

3 
 

3 

Total Credits (Theory) 18 0 0 18 18 

 

Practical 

 

7 
 

23EE0254 
 

(P) 
Electrical 
Machines 
Laboratory II 

 

0 
 

0 
 

2 
 

2 
 

1 

 

8 
 

23EE0256 
 

(P) 
Electrical 
Measurement 
& Control 
Laboratory 

 

0 
 

0 
 

2 
 

2 
 

1 

9 23EE0258 (P) 
Linear Integrated 

0 0 2 2 1 

10 23EE0260 (LP/SI) 
#Live 
Project-I & 
Industrial 
Visits 

0 0 1 1 1 

Total Credits (Practical) 0 0 7 7 4 

 

Skill Enhancement 

 

1

1 

 

23SS452 
 

(SEC) Teamwork & 
 

0 
 

0 
 

2 
 

2 
 

1 

 
1

2 

24CS0202A 
/24CS0202 

B/24CS020 
2C 

 
(SEC) 

Introduction to 

SPSS 

Tool/Design 

Thinking and 

Augmented 

Virtual 

Reality/Programm

ing Using Python 

for Engineers 

 
0 

 
0 

 
2 

 
2 

 
1 

 
Total Credits (Skill Enhancement) 0 0 4 4 2 

 

Total Credits (Theory + Practical + Skill Enhancement) 18 0 11 29 24 

 

Semester -IV  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Circuits Laboratory 
 

 
 
 
 
 
 
 

                                                                            Interpersonal Skills 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

#To be carr ied out after  3rd Semester  dur ing semester  break. Evaluation to be carr ied out 

in 4th Semester.



Semester ï VI   

 

 
 

SL.No 

 
Code 

 
Category 

 
Course Name 

 

Hours per week 
 

Credit 
 

L 
 

T 
 

P 
Total 
Hours 

 

 

Theory 
 

1 
 

24MDC5XX 

 

(MDC) 
Multidisciplinary 

 

3 
 

0 
 

0 
 

3 
 

3 

 

2 
 

24EEXXX 

 

(PC) 
 

Machine Learning using 
Python 

 

3 
 

0 
 

0 
 

3 
 

3 

 

3 
 

23EE0305 
 

(PC) 
 

Power Electronics 
 

3 
 

0 
 

0 
 

3 
 

3 

 
4 

 
24EE0307 

 
(PC) 

Generation, 
Transmission and 

Distribution 

 
3 

 
0 

 
0 

 
3 

 
3 

 

5 
 

*24EEPEXX 
 

(PE) 
Professional Elective - III   

3 
 

0 
 

0 
 

3 
 

3 
 

6 
 

*24EEPEXX 
 

(PE) 
 

Professional Elective - IV 
 

3 
 

0 
 

0 
 

3 
 

3 
 

7 
 

*24EEPEXX 
 

(PE) 
 

Professional Elective-V 
 

3 
 

0 
 

0 
 

3 
 

3 
 

Total Credits (Theory) 
 

21 
 

0 
 

0 
 

21 
 

21 
 

Practical 
 

8 
 

23EE0355 
 

(P) 
 

Power Electronics Lab 
 

0 
 

0 
 

2 
 

2 
 

1 
 

9 
 

23EE0357/ 
 

23EE0363 

 

(P) 
Electrical Simulation 
and Programming Lab- 
II/  Computer Aided 
Manufacturing (CNC) 
Laboratory 

 

0 
 

0 
 

2 
 

2 
 

1 

 

10 23EE0359 
 

(LP/SI) 
Live Project II & 

 

0 
 

0 
 

1 
 

1 
 

1 
 

11 
 

23EE0361 
 

(LP/SI) 
#Ind ustr ial  

0 
 

0 
 

1 
 

0 
 

1 
 

Total Credits (Practical) 0 0 6 5 4 
 

Skill  Enhancement 
 

12 
 

23SS553 
 

(SEC) 
Presentation 
Skills 

 

0 
 

0 
 

2 
 

2 
 

1 

 
13 

24CS0301B/ 
24CS0301C/ 

24CS0301D 

 
(SEC) 

Big Data Analytics, 

Tools and 

Techniques/Machine 

Learning using 

Python/Industry 

Automation Level-II  

 
0 

 
0 

 
2 

 
2 

 
1 

 

Total Credits (Skill  Enhancement) 
 

0 
 

0 
 

4 
 

4 
 

2 
 

Total Credits (Theory + Practical + Skill  
Enhancement) 

 
21 

 
0 

 
10 

 
30 

 
27 

 

 

s 
 

 
 
 
 
 

Elective-II  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Industrial Training 
 

Training-I 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
[L= Lecture, T = Tutorials, P = Practicalôs &  C = Credits] 

*T he XX par t of the course code will  depend upon the elective chosen by the student 
#To be carr ied out after  4th semester  dur ing semester  break. Evaluation to be carr ied 

out in 5th Semester.



Semester ï VI   

 
 

SL.No 

 
 

Code 

 
 

Category 

 
 

Cou

rse 

 

Hours per week 
 
 

Credits  

L 
 

T 
 

P 
Total 
Hours 

Theory 

 
1 

24MDC6X

X 

 
(MDC

) 

 
Multidisciplinary 
Elective- III  

 
3 

 
0 

 
0 

 
3 

 
3 

2 24EE0306 (PC) Power System Analysis 3 0 0 3 3 

 

3 
 

23EE0308 
 

(PC) 
 

Microprocessor and 
Microcontroller 

 

3 
 

0 
 

0 
 

3 
 

3 

 

4 
*24EEPEX

X 

 

(PE) Professional Elective- VI 
 

3 
 

0 
 

0 
 

3 
 

3 

 

5 
*24EEPEX

X 

 

(PE) 
Professional Elective-VII  

 

3 
 

0 
 

0 
 

3 
 

3 

 

6 
*24EEPEX

X 

 

(PE) 
 

Professional Elective-

VIII  

 

3 
 

0 
 

0 
 

3 
 

3 

 

Total Credits (Theory) 
 

18 
 

0 
 

0 
 

18 
 

18 
 

Practic

al  

7 
 

23EE0356 
 

(P) 
Power System Analysis 

 

0 
 

0 
 

2 
 

2 
 

1 

 

8 
 

23EE0358 
 

(P) 
Microprocessor 
and 
Microcontroller 
Laboratory 

 

0 
 

0 
 

2 
 

2 
 

1 

 

9 23EE0360 
 

(LP/SI

) 

#Live Project 
III  & Industrial 
Visit 

 

0 
 

0 
 

1 
 

1 
 

1 

 

Total Credits (Practical) 
 

0 
 

0 
 

5 
 

5 
 

3 
 

Skill  Enhancement 
 

1

0 

 

23SS654 
 

(SEC) 
Professional Skills 

 

0 
 

0 
 

2 
 

2 
 

1 
 

1

1 

24CS0302A

/24CS0302B

/24CS0302C

/24CS0302

D 

 

(SEC) 
Artif icial Intelligence 

andMachine 

Learning/MATLAB  

for Engineers/ 

Structural Analysis 

using FEM- based 

Tools/Data Analytics 

Tools 

 

0 
 

0 
 

2 
 

2 
 

1 

 

Total Credits (Skill  Enhancement) 
 

0 
 

0 
 

4 
 

4 
 

2 

 

Total Credits (Theory + Practical + Skill  Enhancement) 
 

18 
 

0 
 

9 
 

27 
 

23 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Laboratory 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
[L= Lecture, T = Tutorials, P = Practicalôs &  C = Credits] 

*T he XX par t of the course code will  depend upon the elective chosen by the student 

#To be carr ied out after  5th semester  dur ing semester  break. Evaluation to be carr ied 

out in 6th Semest



 

Semester ï VII  
 

SL.No 

 
Code 

 
Category 

 
Course 

 

Hours per week 
 

Credits 
 

L 
 

T 
 

P 
Total 

Hours 

Theory 

 

1 
 

24EE0407 
 

(PE) 
Professional Elective 

-IX 

 

3 
 

0 
 

0 
 

3 
 

3 

 

2 
 

24EE0409 
 

(PE) 
Professional Elective 

-X 

 

3 
 

0 
 

0 
 

3 
 

3 

 

3 
 

*24EEPEXX 
 

(PE) 
Professional Elective 

-XI 

 

3 
 

0 
 

0 
 

3 
 

3 

 

4 
 

23EE0405 
 

(PC) 
Solid State Electrical 

Drives and Control 

 

3 
 

0 
 

0 
 

3 
 

3 

 

5 
 

24EE0411 
 

(PC) 
Power System 

Protection 

 

3 
 

0 
 

0 
 

3 
 

3 

 

Total Credits (Theory) 
 

15 
 

0 
 

0 
 

15 
 

15 

 

Practical 

 
6 

 
23EE0455 

 
(P) 

Electric Drives and 

Renewable 

Energy 

Laboratory 

 
0 

 
0 

 
2 

 
2 

 
1 

 

7 
 

23EE0457 
 

(LP/SI) 
 

** Minor Project 
 

0 
 

0 
 

8(4) ** 
 

4 
 

4 

 

8 
 

23EE0459 
 

(LP/SI) 
Live Project-IV &  

Industrial Visits 

 

0 
 

0 
 

1 
 

1 
 

1 

 

9 
 

23EE0461 
 

(LP/SI) 
#In dustr ial  

Trainin g-II  

 

0 
 

0 
 

1 
 

1 
 

1 

 

Total Credits (Practical) 
 

0 
 

0 
 

8 
 

8 
 

7 

 

Skill  Enhancement 

 

10 
 

23AR755 
 

(SEC) 
Aptitude and 

Reasoning 

 

0 
 

0 
 

2 
 

2 
 

1 

 

11 
 

24CS0401D/24C 
S0401B 

 

(SEC) 
Essentials of 

Blockchain and 

IoT/PLC 

Programming 

 

0 
 

0 
 

2 
 

2 
 

1 

 

Total Credits (Skill  Enhancement) 
 

0 
 

0 
 

4 
 

4 
 

2 

 

Total Credits (Theory + Practical + Skill  Enhancement) 
 

15 
 

0 
 

12 
 

27 
 

24 

[L= Lecture, T = Tutorials, P = Practicalôs &  C = Credits] 

*T he XX par ts of the course code will  depend upon the elective chosen by the student. 

**To be monitored at the Institute Level. Teaching Load for  ERP 

#To be carr ied out after  6th semester  dur ing semester  break. Evaluation to be carr ied 

out in 7th Semester



 

 
 

Semester ï VIII  
 

 

 
SL.No 

 
 

Code 

 
 

Category 

 
 

Course 

 

Hours per week 
 
 

Credits  

L 
 

T 
 

P 
Total 
Hours 

 

Practical 

 
1 

 
23EE0430 

 
(LP/SI) 

*Major Project 

(Industrial 

Internship) 

 
0 

 
0 

 
24 

 
24(6) ** 

 
12 

 

Total Credits (Practical) 
 

0 
 

0 
 

24 
 

24(6) ** 
 

12 

* To Be Monitored at The Institute Level 

** Teaching Load



 

SKI LL ENHANCEMENT COURSES (SEC) 

 
 

Category 

 

Course Code 
 

Course Name 

 

L  
 

T 
 

P 

 

Credit 

s 

 

Technical Training 

 

 
 

SEC 

 
24CS0201A/24CS020 

1B/24CS0201C/24CS 
0201D 

Data Structure and Algorithms 
using C or C++/Industry 
Automation Level-I/ Digital 
Marketing/Fundamentals of CAD 
for Engineers 

 
0 

 
0 

 
2 

 
1 

 

 
 

SEC 

 
24CS0202A/24CS020 

2B/24CS0202C 

Introduction to SPSS 
Tool/Design Thinking and 
Augmented Vi rtual 
Reality/Programming Using 
Python for Engineers 

 
0 

 
0 

 
2 

 
1 

 
 

 
SEC 

 
24CS0301A/24CS030 

1B/24CS0301C/24CS 
0301D/24CS0301E 

Wearable Technology/Big Data 
Analytics, Tools and 
Techniques/Machine Learning 
using Python/Industry 
Automation Level-II /RCC 
Structure Drawing  Training 

 
0 

 
0 

 
2 

 
1 

 

 
 

SEC 

 
24CS0302A/24CS030 
2B/24CS0302C/24CS 

0302D 

Artif icial Intelligence andMachine 
Learning/MATLAB  for 
Engineers/ Structural Analysis 
using FEM-based Tools/Data 
Analytics Tools 

 
0 

 
0 

 
2 

 
1 

 

 
 

SEC 

 
24CS0401A/24CS040 
1B/24CS0401C/24CS 

0401D 

Building information 
modeling/PLC Programming/ 
FPGA for Embedded 
Systems/Essentials of Blockchain 
and IoT 

 
0 

 
0 

 
2 

 
1 

 

Soft Skill  

 

SEC 
 

23SS351 
 

Effective Communication Skills 
 

0 
 

0 
 

2 
 

1 

 

SEC 
 

23SS452 
Teamwork & Interpersonal 

Skills 

 

0 
 

0 
 

2 
 

1 

 

SEC 
 

23SS553 
 

Presentation Skills 
 

0 
 

0 
 

2 
 

1 

 

SEC 
 

23SS654 
 

Professional Skills 
 

0 
 

0 
 

2 
 

1 

 

SEC 
 

23AR755 
 

Aptitude & Reasoning 
 

0 
 

0 
 

2 
 

1 

 
 

 

26



 

 

 

ABI LITY ENHANCEMENT COURSES (AEC) 

Total:  7- (3*2) +1 Credits 

University Pool 

Common to all UG Programs 

Code Category Course L  T P C 

24HS101/24HS201 

24HS151/24HS251 

(AEC) Communicative English// 
Communicative English Lab 

 

2 
 

0 
 

2 
 

3 

24 HIN101-I/24FLGR- 
I/24FLFR-I 

(AEC)  

Hindi/ German/French (Phase-I) 
 

2 
 

0 
 

0 
 

2 

24 HIN201-II/24FLGR- 

II/24FLFR-II  

(AEC)  
 

Hindi/ German/French (Phase-II)  

 
 

2 

 
 

0 

 
 

0 

 
 

2 

 

VALUE ADDED COURSES (VAC) 

Total:  6 (2*3) Credits 

Code Category Course L  T P C 

23ESEB101/24ESEB201 (VAC) Environment Bioengineering 2 0 0 2 
 

23VAC101/23VAC201 
 

(VAC) 
Environment Protection and 

Sustainable Development 

 

2 
 

0 
 

0 
 

2 

23VAC102/23VAC202 (VAC) Indian Constitution and Polity 2 0 0 2 

23VAC103 (VAC) Sports, Yoga and Fitness 1 0 2 2 

Note: 
1.   All Courses are compulsory for the students. 

2.   Students would be encouraged to opt NCC/NSS. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

27



 

 

MULTI -DISCIPLINARY COURSES (MDC) 
Total: 9 (3*3) Credits 

Code Category Course L  T P C 

23MDC101/24M 
DC101A/24MD 
C101B/24MDC1 
01C/24MDC101 

D 

 

 
 
 
 
 
 

( MDC-I) 

Statistical Methods/Co mputer-Based Numerical 
and Statistical Technique/ Probability and 
Random Process/ Biostatistics/Num erical 
Methods 

 

 
 

3 

 

 
 

0 

 

 
 

0 

 

 
 

3 

23MDC102 Environmental Geosciences & Disaster 
Management 

 

3 
 

0 
 

0 
 

3 

23MDC301 IPR in Business 3 0 0 3 

23MDC302 Libra ry Information Sciences & Media Li teracy 3 0 0 3 

23MDC401 Management Process & Organizational 
Behaviour 

 

3 
 

0 
 

0 
 

3 

23MDC103 
 

 
 
 
 
 

(MDC-II)  

Photonics 3 0 0 3 

23MDC104 Chemistry  & Society 3 0 0 3 

23MDC303 Psychology and Emotional Intelligence 3 0 0 3 

23MDC304 Indian Economy 3 0 0 3 

23MDC402 Creating an Entrepreneur ial Mind 3 0 0 3 

24MDC 
106A/24MDC 

106B 

 
Numerical Methods in BME/Discrete Mathematics 

 
3 

 
0 

 
0 

 
3 

23MDC105 
 

 
 

(MDC-III) 

Li fe Sciences & Public Health 3 0 0 3 

23MDC305 Electoral Literacy in India 3 0 0 3 

23MDC403 Personal Financial Planning 3 0 0 3 

23MDC404 Interior  Design 3 0 0 3 

24MDC107 Probability  & Statistics 3 0 0 3 

Note 

1.   These courses will be of introductory level and shall have 3 credits. 

2.   Student will not be allowed to choose or repeat the courses already gone through in class XII 

and present in Program core and specialization. 

3.   Student will have option to choose any 3 out of the pool. 

*Course shall  be based on applications, tools and techniques. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

28
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Professional Elective-I  

SL.No Code Category  Course L  T P C 

1 23EEPE65 (PE) Electrical &  Electronics, Measurements 
and Instrumentation 

 

3 
 

0 
 

0 
 

3 

2 23EEPE66 (PE) Electron Devices and Circuits 3 0 0 3 

3 23EEPE10 (PE) Mechatronics 3 0 0 3 

4 23EEPE64 (PE) Computer-aided          design          and 
Manufacturing 

 

3 
 

0 
 

0 
 

3 

Professional Elective-II  
1 23EEPE68 (PE) Renewable Energy Sources 3 0 0 3 

2 23EEPE42 (PE) Modern Optimization Techniques 3 0 0 3 

3 23EEPE04 (PE) Wind and Solar Energy Systems 3 0 0 3 

4 23EEPE02 (PE) Instrumentation System 3 0 0 3 

5 23EEPE06 (PE) Solar Photovoltaic System 3 0 0 3 

Professional Elective-III  
1 23EEPE15 (PE) Design of Electrical Machines 3 0 0 3 

2 23EEPE16 (PE) Special Electrical Machines 3 0 0 3 

3 23EEPE17 (PE) Electrical Safety and Safety 
Management 

3 0 0 3 

Professional Elective-IV  
1 23EEPE52 (PE) Digital Communication 3 0 0 3 

2 23EEPE19 (PE) Communication Systems 3 0 0 3 

3 23EEPE67 (PE) Discrete   Transform   and        Signal 
Processing 

 

3 
 

0 
 

0 
 

3 

4 23EEPE51 (PE)   Distributed  System  Planning  and 
Automation 

 

3 
 

0 
 

0 
 

3 

5 23EEPE39 (PE) Energy Management and Audit 3 0 0 3 

Professional Elective-V 
1 23EEPE54 (PE)    Mobile Communication 3 0 0 3 

2 23EEPE20 (PE) Wireless Communication Systems 3 0 0 3 

3 23EEPE69 (PE) Modern Control Systems 3 0 0 3 

4 23EEPE58 (PE) Embedded Systems Design 3 0 0 3 

5 23EEPE33 (PE) Power Quality 3 0 0 3 

6 23EEPE43 (PE) Soft Computing 3 0 0 3 

Professional Elective-VI  
1 23EEPE46 (PE) Smart Grid Technologies & IoT 3 0 0 3 

2 23EEPE37 (PE) Substation Design 3 0 0 3 

3 23EEPE08 (PE) PLC, DCS and SCADA 3 0 0 3 

4 23EEPE01 (PE) Data acquisition and Telemetry 3 0 0 3 

5 23EEPE22 (PE) Power Converter Analysis and Design 3 0 0 3 

Professional Elective-VII  
1 23EEPE53 (PE)    Optical Fiber Communication 3 0 0 3 

2 23EEPE07 (PE) Design of Hydro Power Station 3 0 0 3 

3 23EEPE03 (PE) Sensors and Transducers 3 0 0 3 

4 23EEPE11 (PE) Advanced Topics in Electrical 
Insulation 

3 0 0 3 

5 23EEPE34 (PE) Power System Optimization 3 0 0 3 

Professional Elective-VI I I  
1 23EEPE55 (PE) Data Communication Networks 3 0 0 3 

2 23EEPE29 (PE) Micro Grid 3 0 0 3 

3 23EEPE18 (PE) Electrical Systems Design for Building 3 0 0 3 

4 23EEPE38 (PE) Hybrid Electric Vehicles 3 0 0 3 

 

Department Elective Courses of Specialization in Major  Degree 

of Electrical and Electronics Engineering Department 

Professional Elective Courses 

1. Specialization in Electr ical and Electronics Engineering
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Sem 
 

Course Code 

 

Course 
 

Category 
 

L  
 

T 
 

P 
 

C 

 

Professional Elective-I  

 

3 24EEPEXX Computer Architecture & Organization 
 

PE 
 

3 
 

1 
 

0 
 

4 

 

Professional Elective-II  

 

4 
24EEPEXX Theory of Computation  

PE 
 

3 
 

1 
 

0 
 

4 

 

Professional Elective-III  

 

4 
24EEPEXX Analysis and Design of 

Algorithms 

 

PE 
 

3 
 

0 
 

0 
 

3 

 

Professional Elective-III  

 

5 
24EEPEXX Compiler Design  

PE 
 

3 
 

1 
 

0 
 

4 

 

Professional Elective-IV -V 

 

5 
24EEPEXX Computer Networks  

PE 
 

3 
 

1 
 

0 
 

4 

 

5 24EEPEXX Machine Learning Using R 
 

PE 
 

3 
 

0 
 

0 
 

3 

 

Professional Elective-VI  

 

6 
24EEPEXX Software Engineering  

PE 
 

3 
 

0 
 

0 
 

3 

 

 

Professional Elective-IX  

1 23EEPE56 (PE) Wireless Communication 3 0 0 3 

2 23EEPE30 (PE) Power System Deregulation 3 0 0 3 

3 23EEPE21 (PE) Switched Mode Power Conversion 3 0 0 3 

4 23EEPE63 (PE) Biomedical Engineering 3 0 0 3 

5 23EEPE50 
(PE) 

Real-Time Control of Power Systems 
and Energy Management 

 

3 
 

0 
 

0 
 

3 

6 23EEPE48 (PE) Infrastructure For Smart Cities 3 0 0 3 

Professional Elective-X 
1 23EEPE57 (PE)    Satellite Communication 3 0 0 3 

2 23EEPE14 
(PE) 

Electrical Power Utilization and 
Illumination 

3 0 0 3 

3 23EEPE32 (PE) High Voltage Engineering 3 0 0 3 

4 23EEPE35 (PE) Energy Storage Technology 3 0 0 3 

5 23EEPE45 (PE) Cyber Security 3 0 0 3 

6 23EEPE40 (PE) Power System operation and Control 3 0 0 3 

Professional Elective-XI  
1 23EEPE59 (PE) Radar and Imaging systems 3 0 0 3 

2 23EEPE12 
(PE) 

Reactive Power control &  FACT 
Devices 

3 0 0 3 

3 23EEPE25 (PE) Power System Harmonics 3 0 0 3 

4 23EEPE60 (PE)      Virtual Instrumentation 3 0 0 3 

5 23EEPE47 (PE) Distributed Generation and Microgrids 3 0 0 3 

Note: *** The department can adopt professional elective courses from 2023-24 academic regulation of 

Electrical &  Electronics Engineering program. 

2.  Minor Specialization in Data Science & Art ificial Intelli gence



 

 

 
 

Professional Elective- VI I -VI I I  

6  

24EEPEXX 
Neural Networks & Fuzzy Logic  

PE 
 

3 
 

1 
 

0 
 

4 

6  

24EEPEXX 
Business Intelligence  

PE 
 

3 
 

1 
 

0 
 

4 

6  

24EEPEXX 
 

Cyber Security 
 

PE 
 

3 
 

1 
 

0 
 

4 

6  

24EEPEXX 
NASSCOM Associate Analytics ï II   

PE 
 

3 
 

1 
 

0 
 

4 

6  

24EEPEXX 
 

Software Project Management 
 

PE 
 

3 
 

1 
 

0 
 

4 

6  

24EEPEXX 
Object Oriented Analysis & Design 

 

PE 
 

3 
 

1 
 

0 
 

4 

6  

24EEPEXX 
 

Design Thinking 
 

PE 
 

3 
 

1 
 

0 
 

4 

6  

24EEPEXX 
 

Distributed Operating System 
 

PE 
 

3 
 

1 
 

0 
 

4 

6  

24EEPEXX 
 

Grid Computing 
 

PE 
 

3 
 

1 
 

0 
 

4 

6  

24EEPEXX 
 

Internet of Things 
 

PE 
 

3 
 

1 
 

0 
 

4 

 

Professional Elective-IX -XI  

 

7 

 

24EEPEXX 
Data Warehousing & Data Mining  

PE 
 

3 
 

1 
 

0 
 

4 

 

7 
 

24EEPEXX 
NASSCOM Associate Analytics ï 

III  

 

PE 
 

3 
 

1 
 

0 
 

4 

7 
 

24EEPEXX 
Network Security &  Cryptography 

 

PE 
 

3 
 

1 
 

0 
 

4 

7 
 

24EEPEXX 
 

Software Testing 
 

PE 
 

3 
 

1 
 

0 
 

4 

7 
 

24EEPEXX 
 

Open Source Software 
 

PE 
 

3 
 

1 
 

0 
 

4 

7 
 

24EEPEXX 
Wireless Adhoc and Sensor Network 

 

PE 
 

3 
 

1 
 

0 
 

4 

7 
 

24EEPEXX 
 

Advanced Java Programming 
 

PE 
 

3 
 

1 
 

0 
 

4 

7 
 

24EEPEXX 
 

Mobile Computing 
 

PE 
 

3 
 

1 
 

0 
 

4 
 

 

3. Specialization in Electr ic Vehicles 
Professional Elective-I  

SL. No Code Category  Course L  T P C 

1 23EEPE65 (PE) Electrical &  Electronics, Measurements 
and Instrumentation 

 

3 
 

0 
 

0 
 

3 

2 23EEPE66 (PE) Electron Devices and Circuits 3 0 0 3 

3 23EEPE10 (PE) Mechatronics 3 0 0 3 

4 23EEPE64 (PE) Computer-aided          design          and 
Manufacturing 

 

3 
 

0 
 

0 
 

3 

Professional Elective-II  
1 23EEPE68 (PE) Renewable Energy Sources 3 0 0 3 

2 23EEPE42 (PE) Modern Optimization Techniques 3 0 0 3 

3 23EEPE04 (PE) Wind and Solar Energy Systems 3 0 0 3 

4 23EEPE02 (PE) Instrumentation System 3 0 0 3 

5 23EEPE06 (PE) Solar Photovoltaic System 3 0 0 3 

31
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Professional Elective-III  

1 23EEPE15 (PE) Design of Electrical Machines 3 0 0 3 

2 23EEPE16 (PE) Special Electrical Machines 3 0 0 3 

3 23EEPE17 (PE) Electrical Safety and Safety 
Management 

3 0 0 3 

Professional Elective-IV  
1 23EEPE52 (PE) Digital Communication 3 0 0 3 

2 23EEPE19 (PE) Communication Systems 3 0 0 3 

3 23EEPE67 (PE) Discrete   Transform   and        Signal 
Processing 

 

3 
 

0 
 

0 
 

3 

4 23EEPE51 (PE) Distributed  System  Planning  and 
Automation 

 

3 
 

0 
 

0 
 

3 

5 23EEPE39 (PE) Energy Management and Audit 3 0 0 3 

Professional Elective-V 
1 23EEPE54 (PE)   Mobile Communication 3 0 0 3 

2 23EEPE20 (PE) Wireless Communication Systems 3 0 0 3 

3 23EEPE69 (PE) Modern Control Systems 3 0 0 3 

4 23EEPE58 (PE) Embedded Systems Design 3 0 0 3 

5 23EEPE33 (PE) Power Quality 3 0 0 3 

6 23EEPE43 (PE) Soft Computing 3 0 0 3 

Professional Elective-VI  
1 24EEPEXX (PE) Electric & Hybrid Vehicles 3 0 0 3 

2 23EEPE01 (PE) Data acquisition and Telemetry 3 0 0 3 

3 23EEPE22 (PE) Power Converter Analysis and Design 3 0 0 3 

Professional Elective-VII  
1 24EEPEXX (PE) Energy      Storage      System      and 

Management System 

 

3 
 

0 
 

0 
 

3 

2 23EEPE03 (PE) Sensors and Transducers 3 0 0 3 

Professional Elective-VI I I  
1 24EEPEXX (PE) Electric   Drives   and   Controls   for 

Electric Vehicles 

 

3 
 

0 
 

0 
 

3 

2 23EEPE38 (PE) Hybrid Electric Vehicles 3 0 0 3 

Professional Elective-IX  
1 24EEPEXX (PE) Electro-Chemistry of Fuel Cells 3 0 0 3 

2 23EEPE50 (PE) Real-Time Control of Power Systems 
and Energy Management 

 

3 
 

0 
 

0 
 

3 

3 23EEPE48 (PE) Infrastructure For Smart Cities 3 0 0 3 

Professional Elective-X 
1 24EEPEXX (PE) Modeling and Simulation of EHV 3 0 0 3 

2 23EEPE35 (PE) Energy Storage Technology 3 0 0 3 

3 23EEPE45 (PE) Cyber Security 3 0 0 3 

Professional Elective-XI  
1 24EEPEXX (PE) Testing  and  Certifi cation  of  Electric 

Hybrid Vehicles 

 

3 
 

0 
 

0 
 

3 

 

4. Specialization in Hybrid  Electr ic Vehicle and Energy Management 
 

SL.N 
 

o 

Code Category Course L  T P C 

1 23EEPE38 (PE) Hybrid Electric Vehicles 3 0 0 3 

2 23EEPE35 (PE) Energy Storage Technology 3 0 0 3 

3 23EEPE49 (PE) Electric Vehicle Machines and Drives. 3 0 0 3 

4 23EEPE26 (PE) Vehicular Power Systems 3 0 0 3 

5 23EEPE18 (PE) Electrical Systems Design for Building 3 0 0 3 
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SL.No Code Category Course L  T P C 

1 23EEPE06 (PE) Solar Photovoltaic System 3 0 0 3 

2 23EEPE07 (PE) Design of Hydro Power Station 3 0 0 3 

3 23EEPE04 (PE) Wind and Solar Energy Systems 3 0 0 3 

4 23EEPE35 (PE) Energy Storage Technology 3 0 0 3 

5 23EEPE36 (PE) Power Electronics for Renewable 
 

Energy Systems 

3 0 0 3 

6 23EEPE42 (PE) Modern Optimization Techniques 3 0 0 3 

7 23EEPE50 (PE) Real-Time Control of Power Systems 
 

and Energy Management 

 

3 
 

0 
 

0 
 

3 

8 23EEPE05 (PE) Solar Energy system and Maintenance 3 0 0 3 

9 23EEPE68 (PE) Renewable Energy Sources 3 0 0 3 

10 23EEPE48 (PE) Python Programming 3 0 0 3 

11 23EEPE50 (PE) Programming with JAVA 3 0 0 3 

12 23EEPE47 (PE) Distributed Generation and 
 

Microgrids 

 

3 
 

0 
 

0 
 

3 

13 23EEPE28 (PE) Smart Grid 3 0 0 3 

14 23EEPE49 (PE) Electric Vehicle Machines and Drives. 3 0 0 3 

15 23EEPE65 (PE) Electronic Measurements and 3 0 0 3 

 

 

6 23EEPE21 (PE) Switched Mode Power Conversion 3 0 0 3 

7 23EEPE39 (PE) Energy Management and Audit 3 0 0 3 

8 23EEPE64 (PE) Computer Aided Design and Manufacturing 3 0 0 3 

9 23EEPE17 (PE) Electrical Safety and Safety Management 3 0 0 3 

10 23EEPE05 (PE) Python Programming 3 0 0 3 

11 23EEPE42 (PE) Modern Optimization Techniques 3 0 0 3 

12 23EEPE48 (PE) Energy Management for Smart cities 3 0 0 3 

13 23EEPE50 (PE) Real-Time Control of Power Systems and  

3 
 

0 
 

0 
 

3 
   Energy Management     

14 23EEPE65 (PE) Electronic Measurements and Instrumentation 3 0 0 3 

15 23EEPE66 (PE) Electron Device s and Circuits 3 0 0 3 

16 23EEPE67 (PE) Discrete Transform and   Signal Processing 3 0 0 3 

17 23EEPE60 (PE) Virtual Instrumentation 3 0 0 3 

 

5. Specialization in Renewable & Sustainable Energy Engineering
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   Instrumentation     

16 23EEPE66 (PE) Electron Devices and Circuits 3 0 0 3 

17 23EEPE67 (PE) Discrete Transform and    Signal 
 

Processing 

 

3 
 

0 
 

0 
 

3 

18 23EEPE60 (PE) Virtual Instrumentation 3 0 0  3  

 

 

6. Specialization in IoT based Industrial Automation & Smart 
Gr id 

 
 

SL.No Code Category Course L  T P C 

1 23EEPE44 (PE) Introduction to Robotics & Industrial 
 

Automation 

 

3 
 

0 
 

0 
 

3 

2 23EEPE46 (PE) Smart Grid Technologies & IoT 3 0 0 3 

3 23EEPE48 (PE) Energy Management for Smart cities 3 0 0 3 

4 23EEPE10 (PE) Mechatronics 3 0 0 3 

5 23EEPE18 (PE) Electrical Systems Design for Building 3 0 0 3 

6 23EEPE51 (PE) Distributed System Planning and Automation 3 0 0 3 

7 23EEPE42 (PE) Modern Optimization Techniques 3 0 0 3 

8 23EEPE43 (PE) Python Programming 3 0 0 3 

9 23EEPE45 (PE) Programming with JAVA 3 0 0 3 

10 23EEPE47 (PE) Industrial Power System 3 0 0 3 

11 23EEPE33 (PE) Power Quality 3 0 0 3 

12 23EEPE29 (PE) Micro Grid 3 0 0 3 

13 23EEPE50 (PE) Real-Time Control of Power Systems and 
 

Energy Management 

 

3 
 

0 
 

0 
 

3 

14 23EEPE65 (PE) Electronic Measurements and Instrumentation 3 0 0 3 

15 23EEPE66 (PE) Electron Devices                        and Circuits 3 0 0 3 

16 23EEPE67 (PE) Discrete Transform and    Signal Processing 3 0 0 3 

17 23EEPE60 (PE) Virtual Instrumentation 3 0 0 3 
 

 
 
 
 
 

Li st of Professional Electives offered under academic regulation 2023-



 

 

24 in Electr ical and Electronics Engineering 
 

SL.No Code Category Course L  T P C 
1 23EEPE01 (PE) Data acquisition and Telemetry 3 0 0 3 

2 23EEPE02 (PE) I nstrumentation System 3 0 0 3 

3 23EEPE03 (PE) Sensors and Transducers 3 0 0 3 

4 23EEPE04 (PE) Wind and Solar Energy Systems 3 0 0 3 

5 23EEPE05 (PE) Python Programming 3 0 0 3 

6 23EEPE06 (PE) Solar Photovoltaic System 3 0 0 3 

7 23EEPE07 (PE) Design of Hydro Power Station 3 0 0 3 

8 23EEPE08 (PE) PLC, DCS and SCADA 3 0 0 3 

9 23EEPE09 (PE) Programming with Java 3 0 0 3 

10 23EEPE10 (PE) Mechatronics 3 0 0 3 

11 23EEPE11 (PE) Advanced Topics in Electrical 
I nsulation 

3 0 0 3 

12 23EEPE12 (PE) Reactive Power control & FACT 
Devices 

3 0 0 3 

13 23EEPE13 (PE) Micro Electro Mechanical Systems 3 0 0 3 

14 23EEPE14 (PE) Electrical Power Utili zation and 
I l lumination 

3 0 0 3 

15 23EEPE15 (PE) Design of Electrical Machines 3 0 0 3 

16 23EEPE16 (PE) Special Electrical Machines 3 0 0 3 

17 23EEPE17 (PE) Electrical Safety and Safety 
Management 

3 0 0 3 

18 23EEPE18 (PE) Electrical Systems Design for Building 3 0 0 3 

19 23EEPE19 (PE) Communication Systems 3 0 0 3 

20 23EEPE20 (PE) Wir eless Communication Systems 3 0 0 3 

21 23EEPE21 (PE) Switched Mode Power Conversion 3 0 0 3 

22 23EEPE22 (PE) Power Converter Analysis and Design 3 0 0 3 

23 23EEPE23 (PE) Advanced Control Theory 3 0 0 3 

24 23EEPE24 (PE) Aircraft Electronic Systems 3 0 0 3 

25 23EEPE25 (PE) Power System Harmonics 3 0 0 3 

26 23EEPE26 (PE) Vehicular Power Systems 3 0 0 3 

27 23EEPE27 (PE) I ndustrial Power System 3 0 0 3 

28 23EEPE28 (PE) Smart Grid 3 0 0 3 

29 23EEPE29 (PE) Micro Grid 3 0 0 3 

30 23EEPE30 (PE) Power System Deregulation 3 0 0 3 

31 23EEPE31 (PE) Modern Power System Analysis 3 0 0 3 

32 23EEPE32 (PE) High Voltage Engineering 3 0 0 3 

33 23EEPE33 (PE) Power Qual i ty 3 0 0 3 

34 23EEPE34 (PE) Power System Optimization 3 0 0 3 

35 23EEPE35 (PE) Energy Storage Technology 3 0 0 3 

36 23EEPE36 (PE) Power Electronics for Renewable 
Energy Systems 

3 0 0 3 

37 23EEPE37 (PE) Substation Design 3 0 0 3 

38 23EEPE38 (PE) Hybrid Electric Vehicles 3 0 0 3 

39 23EEPE39 (PE) Energy Management and Audit  3 0 0 3 

40 23EEPE40 (PE) Power System operation and Control 3 0 0 3 

41 23AS701 (PE) Operation Research 3 0 0 3 

42 23EEPE42 (PE) Modern Optimization Techniques 3 0 0 3 

43 23EEPE43 (PE) Soft Computing 3 0 0 3 

44 23EEPE44 (PE) Production  to  Robotics  &  Industrial 

Automation 

 

3 
 

0 
 

0 
 

3 

45 23EEPE45 (PE) Cyber Security 3 0 0 3 

46 23EEPE46 (PE) Smart Grid Technologies & IoT 3 0 0 3 

47 23EEPE47 (PE) Distributed Generation and Microgrids 3 0 0 3 

48 23EEPE48 (PE) Infrastructure For Smart Cities 3 0 0 3 

49 23EEPE49 (PE) Electric Vehicle Machines and Drives. 3 0 0 3 
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50 23EEPE50 (PE) Real-Time  Control  of  Power  Systems  and  Energy 
Management 

 

3 
 

0 
 

0 
 

3 

51 23EEPE51 (PE) Distributed System Planning and Automation 3 0 0 3 

52 23EEPE52 (PE) Digital Communication 3 0 0 3 

53 23EEPE53 (PE) Optical Fiber Communication 3 0 0 3 

54 23EEPE54 (PE) Mobile Communication 3 0 0 3 

55 23EEPE55 (PE) Data Communication Networks 3 0 0 3 

56 23EEPE56 (PE) Wireless Communication 3 0 0 3 

57 23EEPE57 (PE) Satellite Communication 3 0 0 3 

58 23EEPE58 (PE) Embedded Systems Design 3 0 0 3 

59 23EEPE59 (PE) Radar and Imaging systems 3 0 0 3 

60 23EEPE60 (PE) Virtual Instrumentation 3 0 0 3 

61 23EEPE61 (PE) Microelectronics 3 0 0 3 

62 23EEPE62 (PE) Computer Architecture and very large-scale Integration 3 0 0 3 

63 23EEPE63 (PE) Biomedical Engineering 3 0 0 3 

64 23EEPE64 (PE) Computer Aided Design and Manufacturing 3 0 0 3 

65 23EEPE65 (PE) Electr ical  &  Electro nics, Measuremen ts 

and  Ins tr umen tat ion  

 

3 
 

0 
 

0 
 

3 

66 23EEPE66 (PE) Electron Device s and Circuits 3 0 0 3 

67 23EEPE67 (PE) Discrete Transform and Signal Processing 3 0 0 3 

68 23EEPE68 (PE) Renewable Energy Sources 3 0 0 3 

69 23EEPE69 (PE) Modern Contro l Systems      

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
3
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 En gineeri ng Mathemat ics-III L T P C 

Course  Code: 24A S301 3 1 0 4 

Course  Type: ES     

Pre-Requ isi te En gineeri ng Mathemat ics - II      

 

COURSE OBJ ECTIVES  (COs) 

1.  To fami li ari ze the  studen ts wi th  concepts  of Four ier series. 

2.  To fami li ari ze the  studen ts wi th  par t ial  differenti al equat ions  and  their  solu t ion.  

3.  To solve bounda ry valu e problems, Heat  and Wave equat ions.  

4.  To gain good kn owl edge in the  app li cat ion  of Four ier tr ans forms. 

5.  To demonstrate  underst anding  Z-tr ans form. 
 

COURSE LEARNING OUTCOMES (CLOs) 

The syll abus has  been pr epared in alig nment  wi th  Nat ional  Educat ion Policy (NEP). After  completion  of course, 

students  woul d be able to: 

5.  Demonstrate  Four ier ser ies in engineer ing app li cat ions.  

6.  Elabor ate different  types of par t ial  differenti al equat ions.  

7.  Find  solu t ions  of bounda ry valu e pr oblems inclu ding heat  and  wave equat ions. 

8.  App ly and  ana lyze Four ier tr ans forms wi th  different  app li cat ions.  

9.  Evalu ate the pr oblems using z-tr ans forms 

 
UNIT  COURSE CONTENTS HOURS 

UNIT-I Four ier  ser ies: Periodic functions, Fourier Series, Dirichletôs Conditions for a 

Fourier Series, Fourier Series of discontinuous functions,Even and Odd functions, 
Half -range series (Period 0 to  p ), Change of Interval and Functions having 

arbitrary  Period,  Half-period  Series,  Parsevalôs  Formula,  Practical  Harmonic 

Analysis. 

 

 
 

8 

UNIT-II  Partial Differential Equations:   Introduction, Partial Differential Equations, 
Order,  Method  of  Formation  of  Partial  Differential  Equations,  Solution  of 
Equation by Direct Integration, Lagrange's Linear Equation of first order. Solution 
of Linear Partial Differential Equations with Constant Coefficients 

 
 

8 

UNIT-III Applications  of  Partial  Differential  Equations:  Classification  of  Partial 

Dif ferential  Equations,  Method  of  Separation  of  Variables,  Solution  of  One 
Dimensional Wave Equation, Solution of One Dimensional Heat Equation. 

 

8 

UNIT-IV Four ier  Transforms: Introduction, Linear Property, Shifting Property, Change 
of  Scale  Property,  Modulation  Theorem,  Fourier  Transform  of  Derivatives, 
Fourier transform of Integrals, Fourier Transform of Dirac-Delta Function, Fourier 
Cosine Transform, Fourier Sine Transform, Fourier Sine and Cosine 
Transforms of Derivatives, Finite Fourier cosine Transform, Finite Fourier sine 
Transform,   Convolution Theorem , Parsevalôs Identity (without proof)- 
applications. 

 

 
 
 

8 

UNIT-V Z ï Transform: Introduction, Definition of Z- transform,  Linear property , 
Frequency Shifting , First Shifting, Second Shifting, Differentiation in z-domain, 
Initial and Final value theorems, Convolution theorem, Z-transforms of basic 
functions, Inverse Z ï transform using partial fraction and long division methods. 
Simple applications of Z ï transform to difference equations. 

 

 
 

8 

 

TEXT BOOKS/REFERENCE BOOKS 
1.   Grewal B.S., Higher Engineering Mathematics, 44th Edition, Khanna Publishers, 2019 
2.   Raisinghania, M.D., Advanced Differential Equations, S. Chand Publishing, 2018 
3.   Ramana B.V., Higher Engineering Mathematics, TMH, New Delhi, 11th reprint, 2010. 

4.   Churchill, R.V. and Brown, J.: Fourier series and Boundary Value Problems, McGraw-Hil l Book Company 
8th Edition-2017.
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5.   Kreyszig, E., Advanced Engineering Mathematics, Wiley-India, 10th Edition, 2017. 

 
Mapp ing Matr ix  of Course  Object ives (CO) and Course Learning  Ou tcomes (CLO) 

 

CLO 
CEO 

 

CLO-01 
 

CLO-02 
 

CLO-03 
 

CLO-04 
 

CLO-05 

CEO-01  
    

CEO-02      

CEO-03   
 

  

CEO-04    
 

 

CEO-05      
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 Elect r ical  Machines-I L T P C 

Course  Code: 23EE0203  3 0 0 3 

Course  Type: PC     

Pre-Requ isi te NONE     
 

COURSE OBJ ECTIVES  
1.  To acqui re fair  knowl edge on the  work ing of vari ous DC machines  &  Tra nsformers.  

2.  To have kn owl edge abou t operat ion,  testin g, efficiency and  vari ous configu rat ions  of sin gle phase  &  

three  phase  tr ans formers.  

3.  To u ndersta nd the  concepts  of r otat ing electr ical  machines  and  pr incip le of energy conversio n . 
4.  To impar t  k nowl edge abou t the  oper at ion,  vari ou s char acter istics,  sta r t ing and  control  of DC machin es. 

 
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  Model  and  ana lyze the per formance of d ifferent  types of DC  machi nes. 

2.  Learn the per formanc e, operat ion,  vari ous char acter istics,  sta r t ing and  cont rol of DC  machi nes 

3.  Ana lyze the  per formance of different  types of Trans formers 

4.  Fami li ari ze wi th  the  app li cat ions  of DC machines  and  tr ans former 
 

UNIT COURSE CONTENTS HOURS 

UNIT-I PRINCIPLE OF ELECTROMECHANICAL ENERGY CONVERSION 

Princip le of elect romechanical  energy conversi on,  ener gy stored  in a magnet ic 

field  syste m, sin gly and  doubly excited  systems. 
DC GENERATOR 

Electro mechanical  energy  conversion concept,  Sin gle  and  mul t iple  excit ed 

syste ms, 

Torq ue and  force equat ions, Int roduction  ð elect ri c generato r - Cons tructi onal 

featu res- Princip le of operat ion of DC generator, EMF equat ion -ci rcu it  model  - 
methods of excit at ion,  Losses in DC generator  ðpower sta ges ðcondit ion for 

maxi mum efficiency,  armature  react ion ð compensating  wi nding  , comm utat ion , 

Operat ing Characteristics  of DC generators,  Parall el operat ion of DC generato rs, 

App li cat ions  of DC  generators  

 
 
 
 
 
 

8 

UNIT-II  DC MOTORS 
Princip le of operat ion of DC motors,  Back  EMF, Torque equat ion -quant itat ive 

ana lysis,  Types of DC motors- char acter istics of DC motors, Start ing of DC 

motors: review  of mechan ical  sta r ter,  elect ronic  soft  sta r ters  for  DC motor  wi th 

energy saving,  Speed con tro l: Field  control, Armatu re control, v oltage con tro l, 

Thy ri stor  control  ð eff iciency 

 
 
 

8 

UNIT- 
III  

TRANSFORMERS 
Cons tructi on - pr incip le of operat ion ð tr ans former on no load,  Ideal  tr ans former 

ð equi valent  ci rcu it  ð ph asor  diagram,  Efficiency  and voltage regul at ion -all day 

efficienc y- per  unit  repr esentat ion,  Thr ee phase  t rans formers-connecti ons  - 

Scott  Connect ion - Phasing of tr ansformer - parall el oper at ion of three  ph ase 

tr ans formers, Au to tr ans former - tap  chang ing tr ansformers- tert iary wi ndin g, 

Vari able frequ ency tr ansformer ð  audio frequ ency tr ans former,  Groundi ng 

tr ans former ð weld ing tr ans former 

 
 
 
 

8 

UNIT- 

IV 

TESTING OF DC MACHINES &  TRANSFORMERS 

Losses and  efficiency  ðCondit ion for  maxi mum efficiency, Testing  of DC 
machine s: Brake  test , Swi nbu rneõs tes t , Retardat ion test , Hopk insonõs test, 

Testing  of tr ansformer: polari ty  test,  load test ,Open ci rcu it  and short  ci rcu it 

test,  Su mpnerõs test ð Al l day efficiency.  

 

 
 

8 

UNIT-V MODELI NG OF DC MACHINES 
Basic two pole DC machin e-ana lysis of DC mach ine using  Primit ive two axis 

machine eq uat ion,  Voltage and  cu rrent  rel at ionship ðtorque equat ions, 

Mathe mat ical  model of separately excited  DC motor  and  Dc series motor  in  state 

vari able form  - tr ans fer fu nc t ion,  Mathemat ical  model  of DC shunt  motor  and 

DC compound  motor  in s tate vari able form  - tr ans fer  func t ion 

 

 
 

8 
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SEM SUB CODE  Course name Cou rse 
Object ives 

CLO 1 CLO 2 CLO 3 CLO 4 

 
 

 
III  

 

 
23EE0203  

 

 
Electr ical  Machin e-I 

CO1 x  x x 
CO2  x   

CO3  x   

CO4 x x   

 

 
 

TEXT BOOKS 

1.  Nagrath  I.  J and  Kot har i D.  P. ôõElectr ic Machine só, Tata  McGraw  Hi l l Publi shing  Company  Ltd,  
th  

4  Ed it ion,  201 0. 
2.  Dr.  Mu rugesh Kumar  K. òDC Machi nes and  Trans formersõõ, Vikas  Publi shing H ouse Pvt  Ltd., 2010.  

REFERENCE BOOKS
th  

1.  Fi tzgerald.  A.E.,  Charl es Kingsely Jr,  Stephen  D.Umans,  ôõElectr ic Machiner yõõ, 6 
McGraw  Hi l l Books Company, 2006.  

edit ion,  Tata

th  

2.  P.S. Bimbhr a, òElectr ical  Machiner yõõ, Khan na Publi shers,  7 edit ion paper  back,  201 1.

3.  S.Sarma &  K.Pathak  òElectr ic Machine só, Cengage Learning  Ind ia (P) Ltd ., Delh i, 

4.  Syed A. Nasar,  ôõElectr ic Machines  and  Power Systems: Volu me Iõõ, Mcgra w-Hi l l Coll ege; 

Internat ional  Ed it ion,  2014. 
 

 
Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO)



93 

 

 

 
 
 

 
 Elect romagnetic  Theory L T P C 

Course  Code: 23EE0205  3 0 0 3 

Course  Type: PC     

Pre-Requ isi te NONE     
 

COURSE OBJ ECTIVES  
1. Understand the basic concepts of dif ferent coordinate systems. 
2. Understand the basic concepts of electric field and magnetic field 

3. Need for Maxwell equations, Comparison of field and circuit theory 

4. Different types of waveguides 
 

COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 
1.  Apply dif ferent coordinate systems and their application in electromagnetic field theory, establish a relation between any tw o 

systems and also understand the vector calculus. 

2.  Understand the concept of static electric field. Understand the concept of current and properties of conductors. Establish 

boundary conditions and to calculate capacitances of different types of capacitors 

3.  Understand the concept of static magnetic field, magnetic scalar and vector potential, forces due to magnetic field, magnetic 

boundary conditions and inductors. 

4.  Understand displacement current, time varying fields, propagation and reflection of EM waves and waveguides. 
 
 

UNIT COURSE CONTENTS HOURS 

UNIT-I COORDINATE SYSTEMS AND TRANSFORMATION: 

Cartesian coordinates, cylindrical coordinates and spherical coordinates system. Vector 

analysis: Differential length, area and volume, line surface and volume integrals, del operator, 

gradient of a scalar, divergence of a vector and divergence theorem, curl of a vector and Stakeôs 

theorem, Laplacian operator. 

 

 
8 

UNIT-II  STATI C ELECTRIC  
Coulombôs law. Electric field intensity. Field due to dif ferent types of charges. Electric Flux 
density. Gauss law: Itôs applications to symmetrical charge distributions. Boundary conditions. 
Electric potential. Potential field due to different types of charges. Electric field due to dipole. 
Energy density in electrostatic field. 

 

 
8 

UNIT- 
III  

MAGNETOSTATI C 

Lorentz force, magnetic field intensity (H). BiotïSavartôs Law. Ampereôs Circuit Law ï H due 

to straight conductors, circular loop, infinite sheet of current, Magnetic flux density (B) ï B in 

free space, ï Boundary conditions, scalar and vector potential. 

 

 
8 

UNIT-IV MAXWELL S EQUATI ONS AND TIME VARYING FIELDS 

Maxwellôs Equations: For steady fields in point form and integral form-Faradayôs law 

displacement current-Maxwellôs equations in point form and integral form for time-varying 

fields-Comparison of field and circuit theory. Wave Equations ï Uniform Plane Wave Motion in 

Free Space, Conductors and Dielectrics ï Velocity, Wavelength, Intrinsic Impedance and Skin 

Depth ï Poynting Theorem ï Poynting Vector and its Significance. 

 
 
 

8 

UNIT-V PARELL EL PLATE WAVE GUIDED &  APPLI CATIONS 

Waves between parallel planes: Transverse electric waves-Transverse magnetic waves 

characteristic of TE and TM waves-TEM waves. Velocity of propagation-Attenuation in parallel 

plane guides-Wave impedance 

 

 
8 

 
TEXT BOOKS 

 

1.  Willi am H.Hayt,J r  and  John  A.Buck ., òEn gineer ing Electro magnet icsó, Tata  McGraw-Hi l l Publi shing  
 

Ltd,  7th  edit ion  2006.  
 

2.  G.S.N.Raju ., òElectro magnet ic Field Theory  and Transmission  Linesó Pearson Edu cat ion,  Fi rst  Ind ian  
 

pr int  2005
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REFERENCE BOOKS 
 

1.  Matthew  N. O.  Sadiku ., òElements of Electromagnet icsó, Oxford  University  Press,3rd  
 

edit ion,  Fi rst  Ind ian  edit ion 2006  
 

2.  Gangadhar  K.A , òField Theoryó, Khanna  Pub li cat ions,2000  
 

3.  Mu thus ubramanian  R and Senthil  Ku mar  N, òElect romagnet ic field  theoryó,Anu radha  publi cat ions ,1999 
 

 
Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO) 

 

SEM SUB CODE  Course name Cou rse 
Object ives 

CLO 1 CLO 2 CLO 3 CLO 4 

 
 

 
III  

 

 
23EE0205  

 

 
Electro magnet ic 

Theory 

CO1 x    

CO2  x   

CO3   x  

CO4 x x x x 
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 Digital  System Design  L T P C 

Course  Code: 23EE0207  3 0 0 3 

Course  Type: PC     

Pre-Requ isi te NONE     
 

COURSE OBJ ECTIVES  
1.  To acqui re an  in-depth knowl edge on Di gital  logic fami li es, Combinat ional  ci rcu its  and  shoul d be 

able to design and  ana lyze sequent ial  ci rcu its.  
2.  To impar t  k nowl edge abou t the  concept  of d igi tal  design,  num ber system  and codes 

3.  To introduce  the  funda mental  concepts  rel ated  to design of combinat ional  logic ci rcu its  

4.  To enab le the  students  to understand  the design of Sequen t ial  Circu its  

COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  Understand  the concepts  of digi tal  logic ci rcui ts.  

2.  Design combinat ional  and  sequent ial  logic circu its.  

3.  Learn the concepts of Memory  devices. 
4.  Design combinat ional  logic ci rcu its  using  digi tal  ICs. 

 
 

UNIT 
COURSE CONTENTS HOUR 

S 

UNIT-I DIGIT AL INTEGRATED CIRCUITS AND PROGRAMMABL E LOGIC  

Introduction ï Special Characteristics ï Bipolar-Transistor Characteristics ï Fan 

Out, Fan in, Noise Margin; RTL and DTL Circuits ï TTL ï ECL - MOS ï CMOS 

ï CMOS Transmission Gate Circuits. 

 
 

8 

UNIT-II  NUMBER SYSTEMS - BOOLEA N AL GEBRA AND LOGIC GATES 

Number System and its arithmetic, Signed binary numbers, Binary codes, - 
Boolean algebra ï Canonical and standard forms. Digital logic gates, POS 
simplification, NAND and NOR implementation, Map method ï four and five 
variable map methods ïProducts of Sums Simplification - Donôt care conditions. 
Quine -McClucskey Method. 

 

 
 
 

8 

UNIT- 

III  
GATE LEVEL MINIMIZAT ION &  COMBI NATIONAL LOGIC  

Two level implementation ï NAND & NOR Implementations ï EXOR 

Functions. Combinational Circuits ï Analysis and design procedure ï Binary 

adder - Subtractor ï Decimal Adder ï Binary Multiplier ï Magnitude Comparator 

ï Multiplexers, Demultiplexer, Decoders ï Encoders . 

 
 

 
8 

UNIT- 

IV 
SYNCHRONOUS SEQUENTIAL  LOGIC  

Sequential circuits - Latches ï Flip-Flops - Analysis of Clocked Sequential 

Circuits ï State Reduction and Assignment ï Design Procedure. Registers ï Shift 

Registers ï Ripple counters ï Synchronous Counters ï Other counters: Johnson 

& Ring    Counter. 

 

 
 

8 

UNIT-V ASYNCHRONUS SEQUENTIAL  LOGIC AND MEMORY 

Asynchronus Sequential Logic:  Analysis of clocked sequential circuits with state 

machine designing, State reduction and assignments, Design procedure. Analysis 

procedure of Asynchronous sequential circuits, circuit with latches, design procedure, 

Reduction of state and flow table, Race-free state assignment, Hazards. 

Memory ï Introduction ïclassification, initialization, Random-Access Memory 

ï  Memory  Decoding  ï  Read  only  memory,Programmable  Logic  Array  ï 

Programmable Array Logic - Sequential Programmable Devices. 

 

 
 
 
 

8 

 

TEXT BOOKS 

1.  Morr is. M. Mano  and  Michael .D.Cil etti,  òDi gital  Designó, Pearson Educat ion,Fifth  edit ion,  2013  

2.  Floyd and  Jain,  òDi gital  Fu ndam enta lsó, Pearson Educat ion,  Eleventh  edit ion ,2015.  

REFERENCE BOOKS
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SEM SUB CODE  Course name Cou rse 
Object ives 

CLO 1 CLO 2 CLO 3 CLO 4 

 

 
III  

 

 
23EE0207  

 

 
Di gital  System  

Design 

CO1 x    

CO2 x x   

CO3  x  x 
CO4   x x 

 

3.  John  M.Yarbr ough,  òDi gital  Logic App li cat ion &  Designó, West Publi shing  Compan y, 

Thomson,Fi rst  edit ion , 2002.  

4.  Raj Kamal, òDi gital  syste ms-Princip les and  Designó, Pearson educ at ion,Second edit ion,  2007  

5.  Charl es H.Roth , ôFu nd am entals Logic Designõ, Jaico Publi shin g, Seventh  edit ion,201 4. 

6.  John  F.Waker ly, "Di gital  Design Princip les and  Practiceó, Pearson Educat ion, Thi rd edit ion ,2006.  
th 

7.  Roger  L.Tokheim,óDi gital  Electro nics:  Princip les  and  App li cat ionsó,  Mc  Graw  Hi l l  Educat ion,8 

edit ion,2014  

8.  Bhasker .J, òA VHDL Primeró PHI Learnin g, Thi rd edit ion,  200 9.
st  

9.  G K Kharat e, " Di gital  Electro nics",  Oxford  Univers i ty  Press Ind ia ,1 
 

Edit ion,  2010,  
rd

10.  David  J Comer,  "Di gital  Logic and  State  Machi ne Designó, Oxford  Uni versity  Press Ind ia,3  Ed it ion , 201 2,

 

Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO)
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 Network  Analysis  and Synthesis L T P C 

Course  Code: 23EE0209  3 0 0 3 

Course  Type: PC     

Pre-Requisi te None     
 

COURSE OBJ ECTIVES  
1.  To impar t  k nowl edge abou t the  network  th eorems for  AC circu its  and tr ansi ent  resp onse of R-L-C 

for  DC and  sin usoidal  excitat ion 

2.  To app ly Laplace, Trans form  ana lysis  to  electr ical  ci rcu its  

3.  To enab le the  students  to learn two-port  networks  and  graph  theory  

4.  To introduce  the  funda mental  concepts  of Network  reali zabili ty  and  its  synt hesis  

COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  Ana lyse AC elect ri cal  ci rcu its  using  basic laws and th eorems of elect ri cal  circu its  

2.  App ly the  Laplace, Tra nsform  ana lysis  to elect ri cal ci rcu its  
3.  Solve two-port  networks and  App ly graph  theory  
4.  Design ana log fil ter  and  Synthe size networks  

 
UNIT COURSE CONTENTS HOURS 

UNIT-I AC Network Theorems: Nodal analysis and mesh analysis,Source Transformation 
Theorem ï Dual ity Theorem ï Li nearity & SuperPosition Theorem ï Theveninôs& 
Nortonôs Theoremï Maximum Power Transfer theorem. 

 
8 

UNIT-II  TRANSIENT ANALYSI S 
Basics ï Source free and Forced Response of RL, RC and RLC Series Circuits- 
Forced Response of RL , RC & RLC Series circuits with Sinusoidal 
Excitation  ï  Time  Constant  &  Natural  frequency  of  Oscill ation  ï  Laplace 
Transform Application to the Solution of RL , RC & RLC Transient Circuits. 

 

 
 

8 

UNIT-III  Graph Theory 
Graph Theory fundamentals, Matrix Representation of Graphs, Formulation of 
Network Response Equations using I ncidence Matrix, Dual ity in Networks. 
Computation of Ladder and Non-Ladder Networks 

 
 

8 

UNIT-IV Two Port Networks 
Parameters of Two Port Networks, Correlation between Two Port Parameters, 
Two 
Port, Relation between Port Parameters, Transfer Functions using Two Port 
Parameters, I nterconnection of Two Ports , Reciprocal and Symmetric Networks, 
Terminated Two Port Networks, I nterconnections of Two Port Networks, 

 
 

 
8 

UNIT-V Network Synthesis 
Active Network Synthesis and Realizabi l ity: Elements of Realizabi l ity Theory, 
Hurwitz Polynomial , Positive Real Functions (PRF), Characteristics of PRF, 
Methodology for Simple Network Synthesis, Synthesis of Two Element Type One 
Port Network. I mage I mpedance, I terative I mpedance, Waveform Symmetry and 
Fi l ter Networks. 

 
 

 
8 

 

 

TEXT BOOKS 

 
1. Alexander , Char les K. , and  Matt hew Sadiku , òFu ndamentals of electr ic ci rcu itsó, McGraw, Hill  

 
Educat ion.  

 
2. Van -Val kenburg M E, òNetwork  Anal ysisó, Prent ice Hall,  New Delhi  

 
3. Su dhakar , A, òCircu its and  Network só, Tata McGraw-Hill  

 
4. Hayt , W., òEngineer ing Circu it  Anal ysisó, Tata McGraw-Hill
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SEM SUB CODE  Course name Cou rse 
Object ives 

CLO 1 CLO 2 CLO 3 CLO 4 

 
 
 

III  

 

 
23EE0209  

 

 
Network  Anal ysis 

and  Synthesis  

CO1 x    

CO2  x   

CO3   x  

CO4    x 
 

5. Bell  D A, òElectr ic Cir cu it,ó Oxfor d Un iversi ty pr ess 

 
6. Van -Val kenburg M E, òIn trod uct ion to Modern Network  Synthesisó, Wiley  and  Sons  

 
7. Sure sh Kum ar,ò In trod uct ion to Modern Network  Synthesisó, Dor li ng Kindsley 

 

 
 
 

REFERENCE BOOKS 

 
1.Network  and  Syst ems by D.  Roy Chowdhu ry , Wil ey Eastern.  

 
2.Network  Theory  and  Fil ter  Design by Vasudev K. Aat re,  New Age Internat ional  Publi sher.  

 
Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO)
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 Elect ric al Machines Laboratory  ð I L T P C 

Course  Code: 23EE0253  0 0 2 1 

Course  Type: P     

Pre-Requ isi te 23EE0203      
 

COURSE OBJ ECTIVES  
1.    To acqui re fair  knowl edge on the  work ing of vari ous DC machines  and  Tra nsformers.  
2.    To pr ovide  basic in format ion about  elect ri cal  mach ine par ts  and  th eir  tests.  
3.    To impar t  knowl edge and  understand ing about  of D.C. machine  and  t rans former.  
4.    To acqui re bas ic underst anding  about  the work ing of dc machines  as generators  and  motors.  

 

COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

 
1.  Obta in  the  perf ormance cha racter istics  of E lectr ical  machine s. 

2.  Simu late the ci rcu its  of DC machines.  
3.  Discr iminate  the  concept  of efficiency  and  the  short  ci rcu it  impedance  of a  tr ans former from no-load test, 

wi nding  resistance,  short  ci rcu it  test,  and  load test.  
4.  In fer the operat ion of DC Shunt  Generator  under  di fferent  loading condit ions.  

 
Experi 
ments 

 

List  of Experiments 
HOURS 

  
1.To per form  Load test  on DC series motor  

2.  To conduct  Load test  on DC shunt  motor  

3.  To perf orm Load test  on DC compound  motor  

4.  To study  the  speed cont rol of a D.C shu nt  motor  by field  control  method.  

5.  To study  the  speed con trol  of a D.C shunt  motor  by armatu re control 

method. 

6.  To conduct  open  ci rcu it  and  short  ci rcu it  test  on a sin gle-phase 

tr ans former 

7.  To obta in  open ci rcu it  and  load char acter isti cs of Self Excited  DC 

generator  

8.To  obta in  magnet izat ion  char acter istics  of  separately  excited  DC 

Generator  

9.  To obta in  the efficiency  of DC machine  using  Swinbu rneõs test  

10.  To find  the  efficienc y of sin gle-phase  tr ansformers by cond u cting  

Hopk insonõs test  

11.  To perf orm back-to-back  test  (Su mpnerõs Test) on a sin gle-phase 
tr ans former . 

12.  To study  Thre e-ph ase tr ans former connecti ons  and  to convert  three 

phase  syst em in  to two phase by Scott  connection.  

13.  To study  the  constr uct ional  deta il s and  work ing of tr ansformer.  
 
The li st  of experiments given above is only  su ggestive.  The ins tructor 

may add  new exper iments  as per  the requi rement  of the  course.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
20  

 

TEXT BOOKS 
1.  Laboratory Manual 

REFERENCE BOOKS 
1.  Nagarath .I. J.  and Ko thari .D.P., òElectr ic Machinesó, T.M.H. Publish ing CoLtd ., New 

Delhi, 4
th

edit ion 2010.



 

 

 

Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO) 
SEM SUB CODE  Course name Cou rse 

Object ives 
CLO 1 CLO 2 CLO 3 CLO 4 

 

 
III  

 

 
23EE0253  

 

 
Electr ical  Machines  

Labor atory-I 

CO1 x x   

CO2 x  x  

CO3 x  x  

CO4 x   x 
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 Digital  El ect ronics  Lab L T P C 

Course  Code: 23EE0257  0 0 2 1 

Course  Type: P     

Pre-Requ isi te 23EE0207      
 

COURSE OBJ ECTIVES  
1.  Learn and  understand  the basics  of digi tal  elect ronics, Boolean alge br a, and  able to design  the sim ple 

logic ci rcu its and  test /v er ify the func t ionali ty of the logic ci rcu its. 
2.  Fami li ari zation wi th  digi tal  int egrated  circu its.  
3.  Impleme ntat ion and  design of combinat ional  logic circu its  using  different  gates 

4.  To u ndersta nd concepts  of sequent ial  ci rcu its  and  to ana lyze and  design sequ ent ial  ci rcu its  
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  Dist ingui sh  between analog and  di gital  syste ms. 
2.  Identify  the vari ou s digi tal  ICs and  understand  their  operat ion.  

3.  Develop ski ll s for  designing  combinat ional  logic circu its  and  their  pract ical  implementat ion 
on bread board 

4.Understand  the func t ion of elem entary  digi tal  ci rcu its  under  real  and  sim u lated 
envi ronment. 

 

 
Experi 

ments 

 

List  of Exp eriments 
HOURS 

  
1. To study  about  the logic gates  and  verify th eir  t ru th  tab le. 

2.  Reali zat ion of AND and OR  gates using  

(i) Diod es and  resistors. 

(ii ) Universal  gates  

3.  Design and  implement  ha lf adder  and  ful l adder  ci rcu its  and  verifies 

the tr u th  tab le using  logic gates.  

4.  Design and  implement  ha lf subt ractor  and ful l su btractor  circu its  and 

verifies the  tr u th  tab le using  logic gates.  

5.  Design and  implement  4-bit  bina ry to gray  code converter  and  gray  to 

bina ry code conver ter circu its.  

6.  Design and  implement  BCD to excess-3 code converter  and  excess-3 
to BCD code converter.  

7.  Design and  implement  

(i) 2-Bit  magnit ude comparator  us ing basic gates  

(ii ) 8-Bit  magnit ude comparator  us ing IC 7485  

8.  Design and  implement  mul t iplexer and  demul t iplexer us ing logic gates 

and study  of IC 74150  and  IC 74154.  

9.  Design and  verify the 4-bit  asynchronous Cou nt er  

10.  Design and  impl ement  encoder and  decoder  u sing  logic gates  and 

study  of IC  7445  and  IC 7414 7. 

11.  Reali zat ion  of SR, JK, D and  T fli p flop using  gates. 

12.  Design and  impl ement  3-bit  asynchronous up/ down counter.  
13.  To Imple ment  ladder  pr ogram ming of AND,OR ,NOT,NAND,NOR,XOR 

and  XNOR gates  wi th  Program mable Logic Cont roll er us ing Vir tual 

lab 

The li st  of exper iments  given above is only  su ggestive.  The ins tructor  may 
add  new exper iments as per the requi rement  of the c ourse.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

20  

 

TEXT BOOKS 

1.  Di gital  Princip les and  App li cat ions,  Dona ld P Leach,  Albert  Pau l Malvino,  Gou tam  

Saha,  McGraw-Hi l l publi cat ions.  

REFERENCE BOOKS 
1.  Di gital  Systems Princip les and  App li cat ions,  Ronald J.Tocci ,Neal S Widmer,Gregory  

L.Moss. Pearson Publi cat ion.  

2.  http :/ / www .vlab.co.in /  

3.  http :/ / www .asic-wor ld.com/

http://www.vlab.co.in/
http://www.asic-world.com/
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SEM SUB CODE  Course name Cou rse 
Object ives 

CLO 1 CLO 2 CLO 3 CLO 4 

 

 
III  

 

 
23EE0257  

 

 
Di gital  Electro n ics 

Lab 

CO1 x    

CO2  x   

CO3   x  

CO4    x 
 

4.  http :/ / www .vlab.co.in /  

5.  http :/ / elect ri cal4u .com/  
6.  http :/ / www .elect ronic s-tu tor ials 

 
 

Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO)

http://www.vlab.co.in/
http://electrical4u.com/
http://www.electronics-tutorials/
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 Essenti als of Block  Chain  &  In tern et  of Things L T P C 

Course Code: 23CS0201  0 0 2 1 

Course Type: SEC     

Pre-Requ isite None     

 

TRAINING OBJE CTIVES 
1.  Fami li ari se the  fu nc t iona l/o perat ional  aspects  of cr ypt ocu rren cy ECOSYSTEM. 

2.    Understand emerging abstract models for Block chain Technology. 

3.    Identify  major research challenges and technical gaps existing between theory and practice in cryptocurrency domain. 

4.    To design portable IoT using appropriate boards. 

 
TRAINING LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  Understand  and  learn how bitcoin  and  oth er  coins  work  in real  wor ld.  

2.  Understand  the  vis ion of IoT  and  communicat ion pr otocols from a global  context.  

3.    Analyze various protocols of IoT. 

4.  Evalu ate the app li cat ions  of IoT in  agr icu lture,  heal thcare,  smart  gr id,  factory. 
 

UNIT COURSE CONTENTS HOURS 

UNIT-I CRYPTOGRAPHY 

crypt ograph ic bas ics for  crypt ocu rren cy - a short  overv iew of Hashing,  signat u re 
schemes, encr ypt ion schemes and  elli pt ic cu rve crypt ography  

 
8 

UNIT-II  BITCOIN 
Bitcoin  Intr oduction,  Wal let - Blocks  - Merk ley Tree - ha rdness of mining  - tr ansaction 

verifiabili ty  - anonymity  - forks  - doub le spending - mathe mat ical  ana lysis  of pr opert ies 

of Bitcoin.  

 

 
8 

UNIT-III  In tr oduc ti on to IoT: Definit ion,  Character istics, App li cat ions,  Connect ivity  Layers, 

Addressing,  Network ing,  Sensin g: Sensors  and  Transducers, S ensor  Classes, Sensor 

Types, Actu at ion : Actu ator  Basics, Actu ator  Types. 

Conn ect ivity Techn ologies: IEEE  802.15 .4,  ZigB ee, 6LoWPAN, RFID,  HART, NFC, 
Blu etooth , Zwave, ISA100.11a.  

 

 
8 

UNIT-IV In tr oduc ti on to Ardu ino: Basic Concepts  of Ard ui no Platf orm, Examples  of Ard ui no 

Program ming,  Integrat ion of Sensors  and  Actuators  wi th  Ard ui no, 

In tr oduc ti on to Raspberr y Pi,  Imple mentat ion of IoT wi th  Raspber ry , Software 

Defined  Network ing,  Software Defined  IoT Network ing 

 

 
8 

UNIT-V Research  Act ivit y Based on Blo ckcha in and IoT 8 

 

TEXT BOOKS 

1.  Arvind  Narayanan,  Joseph  Bonneau , Edward Felten, Andrew  Mill er,  and  Steven Goldfeder . Bitcoin 

and  crypt ocu rren cy technologies: a comprehensive introduct ion.  Princeton Un ivers ity  Press, 201 6. 

2.  Getting  Started  wi th  Raspber ry Pi, Matt  Richard son &  Shawn Wall ace, O'Reill y (SPD), 2014, 

ISBN: 97893502397 59 

REFERENCE BOOKS/ RESOURCES 

1.http s:// epr int .iacr .org/ 2014 / 349. pdf  

2.http s:// epr int .iacr .org/ 2012 / 718. pdf  
3.http s:// github. com/ ElementsProjec t / lig ht ning/bl ob/m aster / doc/ depl oyable-lig ht ning.pdf  

4.http s:/ / www .hype rl edger.org/ use/ tut or ials 
5.http s:// docs.soli ditylan g.org/ en/ latest  

6.http s:// github. com/ ethereum / wi k i/ wi k i/ Wh ite-Paper  

7.http :/ / gavwood.com/ paper.pdf  

8.Honbo  Zhou ,ó The Inte rnet  of Thin gs in  the Cloud:A Mi dd leware Perspectiveó ðð CRC Press-2012  

9.Arshd eep Bahga, Vij ay Madisetti,  òInternet  of Thin gs (A Hand s-On-App roach)ó, VPT, 2014.  

10 .Raspber ry Pi Cookb ook,  Software and  Hard ware Problems and  solu t ions, Simon Monk , O'Reill y (SPD), 

2016,  ISBN 7989 35213 3895

http://www.hyperledger.org/use/tutorials
http://gavwood.com/paper.pdf
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SEM  SUB CODE  Course name TRAINING 
Object ives 

TLO 1 TLO 2 TLO 3 TLO 4 

 

 
III  

 

 
23CS0201  

 
Essent ials of 

Blockc hain and 

Internet  of Thin gs 

TO1 x    

TO2  x   

TO3   x  

TO4    x 
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E FFECTIVE  COMMUNICATION SKILLS L T P C 

Course  Code: 2 3SS351 0 0 2 1 

Course  Type: S EC     

Pre-Requ isi te None     
 

Train ing Object ives (TO): - 

1.  To define and  u nderstand  communicat ion &  i ts  process. 

2.  To make studen ts pract ice on commu nicat ion ski ll s via  LSRW app roach  via  instr uctin g, engaging,  assessing 

and  re engaging.  

3.  To enhance the confidence and  mot ivat ion of stud ents  by  honing  th eir  comm unicat ion ski ll s. 

Train ing Learning Out comes (TLO): - 
After the complet ion of the tr ain ing, the  studen t will  have abil i ty: 

1.  To comm unicate  effective ly and  interact  wi th  people wi th  confidence.  

2. To demonstrate  and  di fferent iate between vari ou s forms of comm u nicat ion. 

3.  To app ly effective  commu nicat ion ski ll s confidently  which  a student  need to get ahead  in job and  l ife. 

 

 
Unit 

 
Course Content s 

Student  Engagement  
Act ivity 

 

 
Unit-I 

Verb al  Commun icati on Ski l ls 

       Commu nicat ion Process &  its  importance  

       7 Cõs of Communicat ion 

       Formal  &  In formal  Conversat ion 
       Requi rements of effective  verb al communicat ion 

 

 
Conversat ion Cards 

Activ i ty  

 
Unit-II  

Non Verbal  Commu nicat ion Sk il ls 

 Imp ortance  of n on verb al ski ll s in  effect ive 

comm unicat ion 
       Types of n on verb al (body  language) ski ll s 
       Barr iers to  non verbal comm unicat ion 

 
Power of Body Lan guage 

Activ i ty  

 

 
Unit-III  

Listening Sk il ls 

       Role of li stening ski ll s in effective  commu nicat ion 

       Barr iers to  li stening 

       Overcoming li stening barr iers 
       Empathetic  li stening &  avoiding selective  li stening 

 

 
Chinese  Whisper  Act ivity  

 

 
Unit-IV 

Reading Ski l ls 

       Role of read ing ski ll s in effective  comm unicat ion 

 Types of read ing str ategies to enhance impr ove reading 

ski ll s 
       Compr ehension ski ll s 

 

 
The What  IF Activ ity  

 

 
Unit-V 

Wr iti ng Sk il ls 

       Role of wr it ing ski ll s in effective  comm unicat ion 

       Types of wr itten  comm unicat ion 

       Advanta ges &  Disadv ant ages of wr itten  comm unic at ion 

 

 
The What  IF Activ ity  

 

 
Unit - VI 

Visual  Commun icati on 

       Types of vis ual  communi cat ion 

       Imp ortance  of vis ual  communicat ion 

       Pictu re na rrat ion/ descr ipt ion techni qu e 

 

 
Interp ret The Pictu re 

Activ i ty  

 

Pedagogy 

       The tr aining  wil l  be based  on the concept  of learni ng by pract ice. 

       The tr aining  wil l  involve 30% of the  tr aining t ime on br iefing and  demonst ra t ion &  the remaining  70% wi ll 

be focu ssing  on studen tõs engagement  in tr aining  act ivit ies. 

 The tr aining  wil l  foll ow a ci rcu lar  app roach  where  students  are engaged, evalu ated,  given feedback  and  then 

re engaged.
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SEM SUB CODE  Course name Train ing 
Object ives 

TLO 
1 

TLO 
2 

TLO 
3 

 
III  

 
23SS351  

 

Effective Communication 

Skills 

TO1 x   

TO2 x x  
TO3  x x 

 

 
 

In tern al (Cont inuous Assessment &  Evalua t ion) &  End  Term (Assessment &  Evalu ati on) for  

Effect ive Commun icat ion Sk il ls Cou rse 

 
Unit  

No. 

 
 

Unit  Name 

 

Internal 

Assessment 

Paramet er  

 

Internal 

Marks 

(70)  

 

End  Term 

Assessment 

Paramet ers 

 
End  Term  

Marks  (30)  

 

1 
 

Verbal Comm unicat ion Sk ill s 
 

Speech Act ivity  
 

15  
 

 
 

Written  
Test  

 
 

 
10  

 

2 
Non Verbal Commu nica t ion  

Ski lls 

 

Role Play 
 

15  

 

3 
 

Listening Ski ll s  
Oral  

Assessment  

 

10  

 

4 
 

Reading Ski ll s 
 

10  
 
 

 
Viva 

 
 

 
20  

 

5 
 

Wri tten  Ski ll s  
Written  

Assignment  

 

10  

 

6 
 

Visu al Comm unicat ion 
 

10  

 

Test Books 
1.    Communicat ion Ski ll s by Sanj ay Kumar  &  Pushp Lata: Oxford  University  Press, 2018.  (ISBN No ð 978 - 

0199492985)  

Reference Book  

1.  Personali ty  Development  &  Comm unicat ion Ski lls -1 by C  B Gupta:  Scholar  Tech Press,2019.  (ISBN No. 

ð 9382209131)  
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 NUMERICAL  METHODS (ME &  EEE) L  T P C 

Course Code: 24MDC401C 3 0 0 3 

Course Type: ES     

Pre-Requisite Engineering. Mathematics ï II      

 

COURSE OBJECTI VES (CO) 

6.    To have a clear perception of the power of numerical techniques, ideas. 

7. To demonstrate the applications of these techniques to problems drawn from industry, management and other engineering 

fields. 

8. To make familiar with error analysis and some numerical methods to solve equations which are not easily  solved by 

algebraic methods. 

9.    To familiar with different operators which are useful in Numerical Analysis and introduce the concept of interpolation. 
 

COURSE LEARNING OUTCOMES (CLO) 

The syllabus has been prepared in alignment with National Education Policy (NEP). After completion of course, students would 

be able to: 

10.  Find solutions by various numerical methods to get approximation solutions of algebraic a transcendental, simultaneous 

linear equations. 

11.  Get interpolating values by different numerical methods. 

12.  Do dif ferentiation and integrations of tabular data. 

13.  To find numerical solutions of ordinary and partial differential equations. 
 

UNIT  COURSE CONTENTS HOURS 

UNIT-I  Error  Analysis and Numer ical Soluti on of Equations: Approximations and error in 

computation: Significant figures, approximate numbers, Errors: Round- off Errors, 

Truncation Errors, Absolute Relative and Percentage Errors, Error in approximation of a 

function and series, Solution of algebraic and transcendental equation: basic properties of 

equation, Bisection method, Newton-Raphson method. Solution of simultaneous equations: 

Gauss Elimination method, Gauss Jacobi method, Gauss Seidel method. 

 
 

 
8 

UNIT-II  Differences and Interpolation: 

Finite dif ferences - Forward dif ferences and backward differences, shifti ng operator E - 

Difference tables, relation between operators, Differences of a polynomial - Factorial 

polynomials -. Interpolation with equal intervals: Newton- Forward and Backward 

Interpolation formulae, Interpolation with unequal interval: Divided dif ferences - Newton's 

Divided dif ference formula - Lagrange's Interpolation formula. 

 
 

 
8 

UNIT-III  Numer ical Dif ferentiation and Integration: 

Numerical Differentiation: Newton's forward and backward dif ferences formulae to 

compute first and higher order derivatives, Numerical Integration: The Trapezoidal rule - 

Simpson's one third rule and Simpson's three eighth rule. 

 
 

8 

UNIT-IV  Numer ical Soluti ons of Ordinary  and Par tial Dif ferential equations: 

Solution by Taylor's series - Euler's method - Improved and modified Euler method - 

Runge-Kutta methods of second and fourth orders (No proof).Classification of Partial 

dif ferential equations of the second order - Difference quotients - Laplace's equation and 

its solution by Liebmann's process 

 

 
8 

 

TEXT BOOKS/ REFERENCE BOOKS 

1.    B.S. Grewal, ñNumerical Methods in engineering and scienceò, Khanna Publishers, 42ndEdition, 

2015. 

2.    Steven Chapra and Raymond Canale, Numerical Methods for Engineers, 8th Edition, McGrawHill,  2020. 

3.    M.K. Venkataraman, Numerical Methods in Science and Engineering, NationalPublishing Co., 1999 

4.    Gerald C. F., Wheatley P. O., Applied Numerical Analysis, Pearson, 2011. 

5.    Arumugam S.,  Isaac  A.  T., Somasundaram A.,  Numerical Methods, ScitechPublications Pvt. Ltd, 

2009.
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CLO-01 

 
CLO-02 

 
CLO-03 

 
CLO-04 

 

CEO-01 
    

 

CEO-02 
    

 

CEO-03 
    

 

CEO-04 
    

 

6.    S.S. Sastry, Introductory Methods of Numerical Analysis, 2012. 

7.    E. Balagurusamy, Computer Oriented Statistical and Numerical Methods- Laxmi Publications, 

2009. 
Mapping Matrix  of Course Objectives (CO) and Course Learning Outcomes (CLO) 
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 Electr ical  Machines II L T P C 

Course  Code: 23EE020 1 3 0 0 3 

Course  Type: PC     

Pre-Requ isi te 23EE0203      
 

COURSE OBJ ECTIVES  
1.  To acqui re kn owl edge abou t  different  types of AC machines  

2.  To learn about  operat ion, char acter istics,  test ing and control  of induction  machines.  

3.  To have kn owl edge abou t operat ion,  sta r t ing,  char acter istics  and  testing  of synchronou s machines.  

4.  To impar t  k nowl edge abou t sync hronizat ion methods and  par all el operat ion of alternator s. 
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.Compute the magnet ic field  patte rn and  the  MM F of an  AC machine  when  excited.  

2.Ana lyze the  effect of paramet er  vari at ion on torque of Ind uction  Motor  to ident ify su itab le sta r t ing,  speed cont rol 

and  brak ing methods for  Induct ion Motor.  

3.Discuss  the operat ion  of va ri ous types of Sin gle-phase  induct ion motor.  

4.  Determi ne the voltage regul at ion of an  Alternator  or  predet ermine the efficiency  of an  AC r otat ing machine  to 
insp ect  the sync hronized  operat ion of an Alternator  wi th  an  In finite  bu s bar . 

 

UNIT COURSE CONTENTS HOURS 

UNIT-I THREE PHASE INDU CTION MOTOR 

Cons tructi on deta il s  of  thre e-phase  induct ion  motor,  Rotat ing  magnetic  field, 

pr incip le of oper at ion,  Slip,  Effect of sl ip on rotor  paramet ers, Torque equ at ion, 

Torq ue-sl ip char acter istics, Power  Stages, Induction  motor  as generali zed 
tr ans former-Equi valent  ci rcu it,  No load and  blocked  rotor  tests,  Equi valent  ci rcu it  

 

 
8 

UNIT-II  STARTING, SPEED  CONTROL AND PERFORMANCE CALCULATION FROM CIRCLE 

DI AGRAM 

Performance calcu lat ion from circle diagram,  Need for  sta r ter sðStart ing methods of 

three -phase  induct ion motor,  Speed control  of thre e-phase  induct ion motor:  Stator 

side,  Rotor  side,  Slip power recovery  schemes, D ouble cage rotor,  Induction 

generator,  Cogging,  Crawling,  Electr ic Brak ing.  

 

 
 

8 

UNIT- 

III  

SINGLE-PHASE INDU CTION MOTOR AND SPECIAL MOTORS 

Sin gle-phase  induct ion motor:  Cons tructi on deta il , Dou ble revolving  field  theory, 

Torq ue equat ion,  Torq ue-speed char acter istics, Equi valent  ci rcu it,  No load and 

Blocked  rotor  tests,  Performance ana lysis,  Methods of Self-sta r t ing-shad ed pole 
induct ion motor , Cons tru ction, Pr incip le of operat ion and  app li cat ions  of Linear 

Ind uction  motor,  Unive rsal  motor , stepper  motor,  Cons tructi on, Pr inc iple of 

operat ion and  app li cat ions of rel uctance motor , repul sion  motor,  AC series Motor  

 
 

 
8 

UNIT-IV SYNCHRONOUS GENERATORS 

Alternators:  Cons tructi on featu res and types, EMF equat ion of alter nators, 

armatu re  react ion  in  alternators,  Alternator  on  load,  Synchr onous react ance, 

Synchro nous Impedanc e, Voltage regul at ion,  Pre-determinat ion of voltage 

regul at ion using  EMF and MM F methods,  Pre-det erminat ion of voltage regul at ion 

using  ZPF and  ASA methods,  Synchroniz ing and  parall el operat ion  of alter nators, 

Sali ent  pole synchro nous machine,  two-react ion theory, sl ip test  

 
 

 
8 

UNIT-V SYNCHRONOUS MOTOR 

Princip le of oper at ion,  Methods of sta r t ing,  Torq ue and  power  equat ions, 

Synchro nous motor  on load,  Synchro nou s motor  on cons tant  excit at ion var iable 

load,  Synch ronous motor  on cons tant  load vari able excit at ion,  ôVõ and  inver ted ôVõ 

cu rves,  Synchr onous  condenser,  Hunting  and  i ts  suppres sion,  Behavior  of 

sync hronous machine  on short  ci rcu it,  capabili ty  cu rves, Brushle ss DC motor, 

PMSM 

 
 

 
8 

 
 

TEXT BOOKS 
1.  Nagarath .I.J . and  Kot hari .D.P., òElectr ic Machine só, T.M.H.  Publi shing  CoLtd ., New Delh i , 

th  

4  edit ion  201 0. 
th

2.  Gupta ., òTheory  and  Performance of Electr ical  Machinesó,. Kata ri a and Sons,  14 edit ion 200 9.

3.  Mulu ku t laS.Sarma and  Mukesh.K.Pathak,  òElectr ic Machine só, Cengage Learnin g.,New Delhi,  2012
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SEM  SUB CODE  Course name Cou rse 
Object ives 

CLO 1 CLO 2 CLO 3 CLO 4 

 

 
IV 

 

 
23EE0201  

 

 
Electr ical  Machines  

II  

CO1 x    

CO2  x x  

CO3  x x  

CO4    x 
 

REFERENCE BOOKS 

4.  Fi tzgerald Kings ley and  Umans,  òElectr ic Machiner yó McGraw  Hi ll Books  co., New 
th

Delhi,  7 
2013.  

Ed it ion , 

 
nd

5.  R.K.Sr ivastav a, òElectr ic Machine só, Cengage Learnin g.,New Delhi,2  edit ion,  2013

6.  Bhag S.Gu ru  and  Husey in R.Hiziroglu  òElectr ic Machinery  and  Tran sformersó Oxford  
rd

University  Press,3 edit ion,  201 2.

 

Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO)
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 Cont rol Engineeri ng L T P C 

Course  Code: 23EE0206  3 0 0 3 

Course  Type: PC     

Pre-Requ isi te NONE     
 

COURSE OBJ ECTIVES  
1.  To pr ovide  students  an  int roduction  to the  bas ic pr incip les and  tools for  the design and  ana lysis  of 

feedback  control  syste ms. 

2.  To impar t  k nowl edge abou t developing  mathe mat ical  models  of phys ical  systems and  der iving  th eir 

tr ans fer function.  
3.  To introduce  the  concept  of ana lyzing the LTI syst ems for  stab ili ty  in  t ime domain and  frequ ency domain.  

4.  To enab le the  students  to understand  the bas ic cont rol design methods to meet ou t 

desi red perf ormanc e/ specificat ions.  
 

COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 
1.  Identify  different  phys ical  syste ms and classify  them  as open loop and  close loop control  syst ems. 
2.  Descr ibe the mathemat ical rel at ion between inpu t and  ou tp u t  for  LTI syst ems. 
3.  App ly different  t ime domain and  frequency domain tools to ana lyze the  absol u te and  relat ive stab ili ty 

of LTI syst ems. 
4.  Assess the per formance of LTI systems to di fferent  inputs  and  to design basic control lers to meet ou t 

desi red per formanc e. 
 

UNIT COURSE CONTENTS HOURS 

UNIT-I INTRODUCTION TO CONTROL SYSTEM  
Introduction and classification of control systems-linear, nonlinear, time varying, time 
in-variant, continuous, discrete, SISO and MIMO systems ï definitions. Transfer 
function ï Mathematical modeling of mechanical (translation and rotational), Electrical 
systems- mechanical-electrical  analogiesï  Block  Diagram  reduction  technique and 
Signal flow graphs. 

COMPENSATI ON  OF  CONTROL  SYSTEMS:  Transfer  function  of 

potentiometers, armature controlled and field controlled dc motor ïtacho 

generators -gear trains- controllers (On ï Off, P, PI,PD, PID), Need for 

compensation -Introduction to lead, lag, lead-lag compensating networks. 

 
 
 
 
 
 

8 

UNIT-II  TRANSIENT AND STEADY STAT E ANALY SIS 

Transient and steady state response-definit ions-mathematical expression for 
standard test signals-type and order of systems-step, ramp and impulse response 
of fi rst order and second order under damped systems - Step response of second 
order critically damped and over damped systems - Time domain specifications 
of second order under damped systems - Steady state error analysis. 

 

 
 
 

8 

UNIT-III  STABILI TY AND ROOT LOCUS TECHNIQUES 
Stability analysis ï characteristic equation ï location of roots in S-plane for stability - 
Routhôs stability criterion-relative stability analysis-root locus technique-construction 
of root loci for negative feed-back systems. 

 

 
8 

UNIT-IV STABILI TY ANALY SIS &  FREQUENCY DOMAIN ANALY SIS 

Frequency response analysis-frequency domain specifi cations of second order 

systems-Bode plots and stability (gain and phase) margins- minimum phase& 

non-minimum phase systems - polar plots-constant M and N circles-Nichols 

chart - Nyquist stability criterion 

 

 
 

8 

UNIT-V STATE -VARIA BLE ANALY SIS 

State-Variable Analysis: Vector matrix representation of state equation, state 
transition matrix, state-transition equation, relationship between state 
equations and high-order differential equations, relationship between state 

 
 

8 
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SEM SUB CODE  Course name Cou rse 
Object ives 

CLO 1 CLO 2 CLO 3 CLO 4 

 

 
IV 

 

 
23EE0206  

 

 
Control  Eng ineer ing 

CO1 x    

CO2  x   

CO3   x  

CO4    x 
 

 

equations and transfer functions. Similarity Transformation, Decomposition of 

transfer functions, Controllability and observability. 
TEXT BOOKS 

th  
1.  Nise, N.S, òControl  System En gineer ingó, Wil ey, 6 

 

 
Edit ion,  201 0. 

th
2.  Golna raghi,  F and  Ku o, B.C, òAutomat ic cont rol systemsó Pren t ice Ha ll , 9 Ed it ion,  200 8.

REFERENCE BOOKS 
th  

1.  Dor f, R.C and  Bishop, R.H , òModern  Cont rol syste ms", Add ison-Wesley, 12  
th  

 

 
Edit ion,  201 1.

2.  Ogata,  K, òModern control  engineer ingó, Pren t ice Hall , 5 Ed it ion,  2010.  
th

3.  Nagrath  I.J  and  Gopal  M, òControl  Systems En gineer ingó, New Age Publi shers,  5 Ed it ion,  2009.

 

Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO)
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 Linear  Integrated Circu its  L T P C 

Course  Code: 23EE020 8 3 0 0 3 

Course  Type: PC     

Pre-Requ isi te None     
 

COURSE OBJ ECTIVES  

1.    To design simple circuits like amplifi ers using op-amps 
 

2.    To design waveform generating circuits 
 

3.    To gain knowledge in designing a stable voltage regulators 
 

COURSE LEARNING OUTCOMES (CLO) 
At  the end of the  cou rse, the student  will  be able  to 

1.  Understand  the  concept  of mul t ista ge ampl ifiers,  analysis  of mul t ista ge ampl ifier and  its 

frequency resp onse, Dar li ngton  pair  and  bootstr ap ci rcu its.  
2.  Descr ibe the basics of tu ned ampl ifiers such as single tuned,  double tune d, stagger tuned  

&  power  ampli fiers.  

3.  Ana lyze the  per formance of negat ive as well as posit ive feedback  ci rcu its.  
4.  Categor ize the  wave shap ing ci rcu its  and  operat ional ampl ifies. 

 

UNIT COURSE CONTENTS HOURS 

UNIT-I FUNDAMENTALS 
Introduction to operational amplifi ers: The dif ference amplifi er and the ideal operational amplifi er 
models, concept of negative feedback and virtual short, Analysis of simple operational amplifi er 
circuits, Frequency response of amplifi ers Bode plots. Feedback: Feedback topologies and analysis 
for discrete transistor amplifi ers, stabili ty of feedback circuits using Barkhuizen criteria. Basic op - 
amp circuits: Inverting and Non- inverting voltage amplifi ers-Voltage follower-Summing , scaling 
and averaging amplifi ers-Differential amplifi ers-AC amplifi ers. Internal Schematic of 741 op-amps 

 
 

 
8 

UNIT- 

II  

OP ï AMP APPLI CATI ONS 

Linear Applications:  Current and voltage sources, Instrumentation Amplifi ers-V-to-I and I-to-V 

converters- Differentiators and  Integrators. Non-linear Applications: Precision Rectifi ers-Wave 

Shaping Circuits (Clipper and Clampers)-Log Operational Trans conductance amplifi er (OTA)- 

Comparators and its applications-Sample and Hold circuit 

 

 
8 

UNIT- 

III  

OSCILLATORS AND FREQUENCY GENERATORS 
Op-amp oscillators: -Wien Bridge and phase shift  oscillators-Square / Triangle / Ramp function 
generators Single Chip oscillators and Frequency generators: Voltage controlled oscillator-555 
Timer-555 Monostable operation and its applications-555 Astable operation and its applications- 
Phase Locked Loop-Operation of 565 PLL-Closed loop analysis of PLL-PLL applications 

 

 
8 

UNIT- 

IV 

ACTIVE FILTERS AND VOLT AGE REGULATOR 

Filter Fundamentals: Filter types-Filter order and poles-Filter class or alignment (Butterworth, 

Bessel, Chebyshev or Cauer) Voltage Regulators-Need for Regulation-Linear Regulators- 

Monolithic IC Regulators (78xx,79xx,LM 317,LM 337,723)-Switching Regulators 

 

 
8 

UNIT-V DATA  CONVERSION DEVICES 
Advantages and disadvantages of working in the digital domain, Digital to Analog Conversion: DAC 
Specifications-DAC circuits-Weighted Resistor DAC-R-2R Ladder DAC-Inverted R-2R Ladder 
DAC-Monolithic DAC, Analog to Digital conversion: ADC specifications-ADC circuits-Ramp Type 
ADC-Successive Approximation ADC-Dual Slope ADC-Flash Type ADC-Tracking ADC- 
Monolithic ADC 

 
 
 

8 

 

 

TEXT BOOKS 
 

1.  Robert  l. Boylsted,  Loui s Nashelsk y,ó Electronic  Devices and  ci rcu it  Theoryó, Pearson,  1997.  
 

2.  G K Mitha l, òElectro nic Devices &  Circu itsó, Kha nna  Publi shers,  1993.  
 

 
REFERENCE BOOKS
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SEM SUB CODE  Course name Cou rse 
Object ives 

CLO 1 CLO 2 CLO 3 CLO 4 

 

 
III  

 

 
23EE0208  

 

 

Linear  In tegrated 

Circu its 

CO1 x    

CO2  x   

CO3   x  

CO4    x 
 

1.  David  A Bell, òElectro nic Devices and Circu itsó, Prentice  Hall of Ind ia, 1998.  

2.  JacobM ill man,  Chr ist os C Halk ias, òElectron  Devices and  Circu itsó, Tata  McGraw  Hi ll , 
Ed it ion  1991  

3.  Dona ld L Schi lli ng,  Charl es Belove, òElectr onic  Circui tsó, 3rd  edit ion,  1989.  

4.  Stanley  G. Burns  , Pau l R,Bond, ò Princip les of E lectronic  Circu its  ó ,Galgottia  pub li shers  

 
Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO)



116 

 

 

SEM SUB CODE  Course name Cou rse 
Object ives 

CLO 1 CLO 2 CLO 3 CLO 4 

 

 
 
 

 
 Electri cal Mach ines Laborato ry- II  L T P C 

Course Code: 23EE02 54  0 0 2 1 

Course Type: P     

Pre-Requ isite 23EE0 204     
 

COURSE OBJ ECTIVES  
1.  To acqui re fair  knowl edge on the  work ing of different  types of AC machi nes 

2.  To learn about  operat ion, char acter istics,  test ing and control  of indu ction  machines.  

3.  To have kn owl edge abou t operat ion,  sta r t ing,  char acter istics  and  testing  of synchronou s machines.  

4.  To impar t  k nowl edge abou t sync hronizat ion methods and  par all el operat ion of alternator s. 
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  Conduct  a su itab le test  to determine  the  system  paramet ers  of Synchro nous Machine.  

2.  Evalu ate the per formance factors  of Ind uct ion  and  Synchronous Machine s. 

3.  Understand  operat ion,  start ing,  char acter istics  and testing  of sync hronous machines  

4.  Perform  sync hronizat ion of alternator  with  in finite  bus-bar . 

 
Experi 

ment  

 

List  of Exp eriments 
 

HOURS 

  
1.  To per form  Speed contr ol of squi rrel  cage induc t ion motor  by vari able 

frequency method 

2.  To per form  no load and  block  rotor  test  on sin gle phase induct ion motor  and 
determine  the equi valent  ci rcu it  paramet er  from these tests 

3.  To per form  load test  on th ree-phase  Ind ucti on motor  

4.  To study t he Synchro nizat ion of alternator  wi th  infinite  bu s by  br ight  lamp 

method 

5.  To per form  no load and block  rotor  test  on three  ph ase induct ion motor  and 

determine  the equi valent  ci rcu it  paramet er  from these tests 

6.  Speed control  of thr ee phase sl ip r ing induct ion motor  by rotor  resistance  
Control  

7.  To determine voltage regul at ion of three  phase  alternator  by EMF and  MM F 

&a mp; ZPF methods 

8.  To draw  ci rcle di agram  of three  phase  induct ion motor  

9.  To conduct  sl ip test  on the sali ent  pole syn chro nou s machine  and  calcu late 

Xd and  Xq parameters.  

10.  To plot  V cu rves of a  syn chro nous motor.  

11.  Determinat ion  of  posit ive,  Negative  and  Zero  sequence  reactan ce  of 

sync hronous machines  

12.  To control  the speed of a sl ip r ing induct ion motor  by varyi ng in rotor 

resistance  

13.  To control  the speed of 3 phase induct ion motor  using pole chang ing method 

14.  To study  the dissectib le machine  syst em 

The li st  of experiments given above is only  su ggestive.  The ins tructor  may add  new 
exper iments as per the  requi rement  of the  course.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

20  

 

TEXT BOOKS 

1.  Labor atory  Manual  

REFERENCE BOOKS 

2.  Nagarath .I.J . and  Kot har i .D.P., òElectr ic Machine só, T.M.H.  Publi shing  CoLtd., New Delhi,  4thedit ion 
2010.

th  
3.  Gupta ., òTheory  and  Performance of Electr ical  Machinesó,. Kata ri a and Sons,  14 

Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO) 
edit ion 200 9.
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Electr ical  Machines  

Labor atory  II  

CO1 x    

CO2  x   

CO3   x  

CO4    x 

E lectri cal Measu rement &  Cont rol Laboratory L T P C  

Course Code:   2 3EE02 56  0 0 2 1 

Course Type: PC     

Pre-Requ isite 23EE0 206     
 

COURSE OBJ ECTIVES  
1.  To develop ski ll s in  designing  and  conducting  experiments rel ated  to app li cat ions  of measur ing 

ins truments, tr ansdu cers and  control  syst ems 
2.  Solve and  measure the  basic  paramet ers  li ke resist ance, capacit ance and ind u ctance  u sing  

su itab le methods. 

3.  To study  different  control  components  and  their  u t ili ty  as err or  detectors.  

4.  To learn and  implement  basic control  mechanisms  using  compensat ors  and  PID contro ll ers.  
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  Learn the measu rement  of n on-elect ri cal  vari ables and  elect ri cal  quant it ies 
2.  App ly the  fund amentals of measur ing methods in compu t ing bas ic R,L and  C paramet ers.  

3.  Understand  the  char acter istic  behaviou r  of tr ansducers and  Programmable Logic Control ler in 

indust ri al  app li cat ions.  
4.  Design and  develop simple control  mechanis ms for  given LTI syst ems. 

Experi 

ment  

List  of Exp eriments HOURS 

 17.  To measure ampl itude  and frequency of the signal  using  CRO (Y-T mode) 

18.  To measure frequency of an unk nown signal  and  ph ase angle between two 

Signa ls obta ining  Lissajou s patte rn using  a CRO 

19.  To Verify and  Study  Low Resistance  Kelvin  Dou ble Br idge Kit  

20.  To Verify and  Study  Self Inductance  by  Maxwell  Br idge 

21.  To Verify and  Study  Self Inductance  by Ha yõs Br idge 

22.  To Verify and  Study  Self Inductance  by  Anders onõs Br idge 

23.  To Verify and  Study  Self Inductance  of Owenõs Br idge 

24.  To Verify and  Study  Capacit ance by De Sau tyõs Br idge 

25.  To Verify and  Study  Capacit ance by Scher ing Br idge 

26.  To Verify and  Study  Capacit ance by Wienõs Br idge 

27.  To plot  cali brat ion cu rve for  a sin gle-phase  ener gy meter  

28.  Stab ili ty  ana lysis  of a second  order  system using  MATLAB software. 
29.  Di gital  simu lat ion of the P, PI, PD,  PID control lers u sing  MATLAB software, 

30.  To study  sync hro  tr ansmitter  ð receiver pair  and  its  operat ion as an  error 

detector.  

31.  Study  of two-phase  AC servo  motor  and  draw  its  speed torque 

char acter istics.  

32.  To study  speed control  of DC  Motor  using  Labview/M at lab.  

33.  To study  Program mable Logic Cont roll er (PLC) by u sing  Ladder  diagram  for 

vari ous real  t ime app li cat ions.  

34.  To study  vari ous types of Temperature Transdu cer (RTD,  NTC Thermis tor, 

LM 35  and  K Type Ther mocouple). 

35.  Calcu lat ion of Phase  margin and  gain  margi n of Bode Plot 
using  MATLAB. 

The li st  of experiments given above is only  su ggestive.  The Instr uctor  may add  new 
exper iments as per the  requi rement  of the  course.  

 
 
 
 
 
 
 
 
 
 
 
 
 

 
20  

 

TEXT BOOKS 

1.  Labor atory  Manual  

REFERENCE BOOKS 

2.  Jerome J òVirtual  Instr umentat ion Using  Labviewó PHI  publi cat ion,  paperback  2010.  

3.  P. Gr uggett ,ó LABVIEW Technical  Resource Lyndaó LTR Pub li shers,  Dall as, TX. 

Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO)
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 Linear  In tegrated  Circu its Laboratory L T P C 

Course Code: 23EE02 58  0 0 2 1 

Course Type: P     

Pre-Requ isite 23EE0 208     
 

COURSE OBJ ECTIVES  

4.  To int rod uce the theoret ical &  ci rcu it  aspects of Op-amp, wh ich  is the backbo ne for  the basics  of Linear 

int egrated circu its. 
5.  To acqui re the  ski ll s of d esigning  and  testing  ana log int egrated  circu its  

6.  To impar t  k nowl edge on assessing  per formance of electro nic ci rcu it  throu gh monitor ing 

of sensit ive parameters 

 
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to  

1.  Elu cidate  and  design the li near  and  non-li near  appli cat ions  of an  opamp  and 
special app li cat ion ICs. 

2.  Design and  cons truct  waveform  generat ion ci rcu its  

3.  Illu str ate the  func t ion  of app li cat ion specific  ICs such  as Voltage regul ators,  PLL 

and its  app licat ions  
4.  Elu cidate  and  design the act ive fil ters  and  osci ll ators.  

 

 
Experi 

ment  

List  of Exp eriments HOURS 

 15.  Operat ional  Ampli fiers (IC741 )-Cha racter istics  and  App li cat ion.  
16.  Waveform  Generat ion using Op-Amp (IC741). 

17.  App li cat ions  of Timer IC555.  

18.  Design of Active  fil ters.  

19.  Study  and  app li cat ion of PLL ICõs 

20.  Op-Amp voltage Regul ato r - IC 723  

21.  To study  the work ing of Har t ley Osci ll ator  and  measure the  frequency  of 

osci ll at ions  
22.  To study  the work ing of Colpitõs Osci ll ator  and  measu re the  frequency of 

osci ll at ions  

23.  To study  the funct ioning  of Crystal  Osci ll ator  and  measure the  frequency of 

osci ll at ions  

24.  To study  the  frequency response of two-sta ge RC cou pled ampl ifier and  find 

the  voltage gain  
25.  To identify  the  type of feedback  u sed in an ampli fier and  determine  the 

voltage gain  
26.  To study  the push-pul l ampli fier and  plot  the  frequency resp onse 
27.  To study  the tr ans former coupled ampl ifier and  determine  the  frequency 

resp onse. 

 
The li st  of experiments given above is only  su ggestive.  The ins tructor  may add  new 

exper iments as per the  requi rement  of the  course.  
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TEXT BOOKS 

2.  Labor atory  Manual  
Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO)
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SEM SUB CODE  Course name Ind us tri al  
In ternsh ip 
Object ives 

IIL O 1 IIL O 2 IIL O 3 IIL O 4 

 

IV 
 

20EE0260  
Live Project-I & 

Ind ustr ial  Visits  

 

IIO1 
 

x 
 

x 
 

x 
 

x 

 

 

 Live Project -I &  Indus t rial  Visits  L T P C 

Course  Code: 23EE0260  0 0 1 1 

Course  Type: LP     

Prerequ isite None     
 

INDUSTRIAL INTERNSHIP OBJ ECTIVES (IIOs): 
To obta in hands -on experience in c onvert ing a small novel idea/ techni qu e into  a work ing 

model / prototype involving  mul t i -discip li na ry ski ll s and /o r  knowl edge and  work ing in  as team. 

INDUSTRIAL INTERNSHIP LEARNING OUTCOMES (IILOs): 
At the  end  of the  course, the student  wil l  be able to  

1.To concept uali ze a novel idea/ techni qu e into  a pr oduct  

2.To think  in  terms  of a mul t i -discip li na ry environment  
3.To estimate  the abili ty  of the  student  in tr ans form ing the th eoretic al kn owl edge stud ied so far  into a 

work ing model  of an el ectr ical/ elect ronic  system. 
4.To prepa re a pres entat ion in a pr ofessional  manner,  and  docume nt all aspects  of desi gn work.  

 
SESSI 

ON 
Descri pti on of Topic HOUR 

S 

 The purpo se of the  li ve project in the  second  year of Electr ical and  Electro n ics 
Eng ineer ing is to fami li ari ze th em wi th  the  pr ocess of designing  elect ronic  devices, 

ci rcu its  and  syste ms as pract iced in indust ry . This  course requi res students  to 

develop  a pr oject based on the  knowl edge and  ski ll s acqui red  in  earli er 

coursework and  int egrate  th eir  technical  kn owl edge throu gh pract ical  design 

effort.  

 

 
 

15  

 

Mapp ing Mat r ix of Ind us tri al  In terns h ip Object ives (ILOs) and Ind us tri al  In ternsh ip Learning 

Out comes (IIL Os)



121 

 

 

 

 TEAMWORK &  INTERPERSONAL SKILLS  L  T  P  C 

Course Code: 23SS452  0 0 2 1 

Course Type: SEC     

Pre-Requ isite None     
 

Train ing Object ives (TO): - 

1.  To make the  students  learn &  demonstrate  effective  team  work,  leadership  &  int erperso nal  ski ll s. 

2.  To equi p the  studen ts wi th  capabili ty  of handl ing st ress and  ut ili sat ion of work  t ime effectivel y. 
3.  To make the  student  und erstand  the  importan ce and app li cat ion of Emot ional  Quotient,  Cr it ical  

Think ing &  Problem-Solving Ski ll s. 
 

Train ing Learning Out comes (TLO): - 

After the complet ion of the tr ain ing, the  studen t will  have abil i ty: 

1.  To be confident  work ing in a team  and  lead ing it  as well. 
2.  To categor ise the  work  and achieve  expected per formance wi thin  the t ime frame &  wil l    be able to  

adapt  hims elf to work  under var ious k inds  of stress  and  re-energise him self to    bounce  back  from 

such  sit uat ions.  

3.  To get benefitted  from Emot ional  Quoti ent  in buil ding stro nger pr ofessional  rel at ionships and 

achieving  career and  personal  goals. 

4.  To face complex problems and  effectively  deal  wi th  i t  in  the  job     due to Cr it ical  Think ing & 

Problem-Solving  Ski ll s. 
 

 
Unit 

 
Course Content s 

Student  Engagement  
Acti vit y 

 

 
Unit  - I 

Team Management  

       Team comm unicat ion &  team confli ct  resolu t ion 

       Role of a  team  leader  

       Team goal  set t ing &  u nderstanding  team  development  

       Team dynamics  &  mul t icu ltural  team  act ivity  
       Johar i Wind ow Model  

 

 
Coll abor at ive Work ing Game 

Activ i ty  

 
Unit-II  

Time Management  

       Time mana gement  mat ri x 

       Pareto Princip le (80 / 20 ru le) 
       Develop ment  process of p lan  of action  

 
What  You  Did  Yesterd ay 

Activ i ty  

 
Unit-III  

Leadership 

       Dif ference  between leadership  &  mana gement  
       Types of leadership  style 
       Core leadership  ski ll s 

 
Lead The Bli ndfolded Act ivity  

 
Unit-IV 

Str ess Management  

       Sign of stress  &  its  impact  

       Types of stress  
       Techni qu es of handl ing st ress 

 

 
Keeping Cool Activ ity  

 

 
Unit  - V 

Emot ional  In tell igence 

       Em otional  int ellig ence &  emot ional  competence 

 Components  & behaviou ral  ski ll s of emot ional 

int ellig ence 

 
Guess  The Emot ion Game 

Activ i ty  

 

 
Unit  - VI 

Cr iti cal Th ink ing 

       Types of think ing &  Character istics  

       Crit ical  think ing standa rds 
       Barr iers to  cr it ical  think ing 

 

 
Think  Pair  Share Activ i ty  

 
Unit-VII 

Problem Solving 

       Types of pr oblems &  its  solu t ions  
       Problem solving  pr ocess &  tools 

 
Think  Pair  Share Activ i ty  

 

Pedagogy 

       The tr aining  wil l  be based  on the concept  of learni ng by pract ice. 

       The tr aining  wil l  involve 30% of the  tr aining  t ime on br iefing and  demonstr at ion &  the remaining  70% wil l be 

focuss ing on stud entõs engagement  in tr aining  act ivit ies. 

       The tr aining wil l  foll ow a ci rcu lar app roach  where  students  are engaged, evaluated,g iven feedback  and th en re
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SEM SUB CODE  Course name Train ing 
Object ives 

TLO 1 TLO 2 TLO 3 TLO 4 

 
IV 

 
23SS452  

TEAMWORK & 

INTERPERSONAL 

SKILLS 

TO1 x    

TO2  x   
TO3   x x 

 

engaged. 

 
 

In tern al (Cont inuous Assessment &  Evalua t ion) &  End  Term (Assessment &  Evalu at ion) 

for  Teamw ork  &  In terpersonal Sk il ls 

 
Unit  
No. 

 

 
Unit  Name 

 

Internal 

Assessment 

Paramet er  

 

Internal 

Marks 

(70)  

 

End  Term 

Assessment 

Paramet ers 

End 

Term 

Marks 

(30)  

1 Team Mana gement  
 
 

Role Play /  Group  

Activ i ty  

10  
 
 

Written  

Test  

 

 
10  2 Time Mana gement  10  

3 Leadership  10  

4 Stress  Mana gement  Assignment  10  
 

 
 
 

Viva 

 

 
 
 

20  
5 Em ot ional  In tellig ence  

Wri tten  Test  
10  

6 Cr it ical  Think ing 10  

7 Problem Solving  Case Story  Telli ng 10  

 

TEXT BOOKS 

1.  Comm u nicat ion Sk ill s by Sanj ay Kumar  &  Pu shp Lata: Oxford  University  Press, 201 8. 

REFERNCE BOOKS 
1.  Personali ty  Development  &  Communicat ion Ski ll s-1 by C B Gupta:  Scholar  Tech Press,2019.(I SBN No. ð 

9382209131)  
 

Mapp ing Mat r ix of Train ing Object ives (TO) &  Train ing Learning Out comes (TLO)
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A rti ficial  In tell igence and Machine Learning L T P C 

Course  Code:   2 3CS0202 0 0 2 1 

Course  Type: SEC     

Pre-Requ isi te None     

 
 

COURSE OBJECTIVES 

1.To understa nd the  need of AI 

2.To descr ibe AI algor ith ms (e.g., standa rd search  algor ith ms). 

3.To learn  about  one of the  learning  methods of AI that  is Machine  Learnin g. 

4.To identify  potent ial  app licat ion domains  of AI and machine  learning  in prac t ice. 

 
COURSE LEARNING OUTCOMES (CLO) 

At  the end of the cou rse, the student  will  be able  to 
1.  Identify  problems that  are amenable to solu t ion  by AI methods.  

2.  Understand  the  basics and  need of AI and  Machine  learning  in  a global  view. 

3.  App ly the  supe rvised  learning  techni qu es. 
4.  Imple ment  the different  app li cat ions  using  the concepts  of AI and  ML 

 

 

 
6 

 
TRAINING CONTENTS 

 

STUDENTS ENGAGEME NT 

ACTIVITY 

 

 
 

I 

 

INTRODUCTION: 

Introd uction to  AI:  Definit ions,  Histor ical 

foundat ions, Basic Elements  of AI, Cha racter istics 
of int ellig ent  algor ith m, AI app li cat ion Area. 

 
 
Classificat ion  of  AI  Problems 

into  AI task  Domains 

 

 
 

II  

 

PROBLEM  SOLVING: 

Depth -first,  breadt h-fir st sear ch,  Problem 

Reduction,  Cons tra int  Sat isfact ion, Means-End 

Ana lysis.  

 
 
Solving    manua ll y    constr aint 

sat isfact ion problem 

 

 
 

III  

 

INTRODUCTION TO MACHINE LEARNING 

Machine Learning  Basics, Need of Machine 

Learnin g, App li cat ion Domains,  Basic Learning 

Techni qu es. 

 
 
Identificat ion of ML Model  based 

on App li cat ion 

 
 

IV 

 

CLASSIFICATION PROBLEM  

Machine  learning  Algor ith ms  for  classificat ion 
pr oblem: Decis ion Trees, K-NN, SVM. 

 
Design decis ion trees  and  app ly 

K-NN algor ithm  

 
 
 

 
V 

 

HANDS ON ACTIVITY: 

Students  wil l  app ly the  methods learnt  to design 

app li cat ions  for  

a)   Cons tra int  Sat isfact ion Problem 

b)   Robot  Traversal  

c) Classificat ion    pr oblems    li ke    COVID 

Detectio n, Spam classific at ion etc.  

 
 
 

 
Impleme nt the  given act ivi ty. 

 

TEXT BOOKS 

1.Introd uction  to Machine  Learnin g, E. Alpaydin.  MIT Press  

2.Machine  Learnin g, T.M. Mitchell, Mc-Graw  Hi l l  

 
REFERENCE BOOKS 

1.  Stu art  Russell , Peter Norvig, Art ificial  int ellig ence : A Modern  Approach,  Prent ice Hall , Fourth  edit ion,  

2020.
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SEM SUB CODE  Course name Cou rse 
Object ives 

CLO 1 CLO 2 CLO 3 CLO 4 

 

 
IV 

 

 
23CS0202  

 

Art ificial 
Intel lig ence and 

Machine  Learning  

CO1 x    

CO2  x   
CO3  x x  
CO4   x x 

 

2.  Rich  and  K. Kn ight ," Art ificial Intel lig ence", Tata  McGraw  Hi ll . 

 
Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO)
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Semester ð V 
 DISCRETE MATHEMATI CS (EEE) L  T P C 

Course Code: 24MDC506B 3 0 0 3 

Course Type: ES     

Pre-Requisite None     

 

COURSE OBJECTI VES (COs) 

1. To introduce most of the basic terminologies for Logical and Mathematical maturity that impart analytical abili ty to 

describe, analyse and solving mathematical problems 

2.    To get idea about recurrence relation & algebraic systems. 

3.    To familiarize the students with Boolean algebra and its terminologies. 

4.    To solve practical problems to the respective branches of Engineering in a logical and systematic fashion. 
 

COURSE LEARNING OUTCOMES (CLOs) 

The syllabus has been prepared in alignment with National Education Policy (NEP). After completion of course, students would 

be able to: 

1.    Write an argument using logical notation and determine if the argument is or is not valid. 

2.    Understand the basic principles of sets and operations in sets and prove basic set equalities. 

3.    Understanding recurrence relation and properties of algebraic structures such as groups, rings and fields. 

4.    Get idea of Boolean algebra and its applications. 

 
UNIT  COURSE CONTENTS HOURS 

UNIT-I  Mathematical Logic: Propositions and Logical operators - Truth tables and propositions 

generated by a set -Equivalence and Implication - Tautologies - Laws of logic - Proofs in 

Propositional calculus -Direct proofs - Conditional conclusions - Indirect proofs - 

Propositions over a universe -Mathematical Induction - The existential and universal 

quantifi ers - Predicate calculus including theory of inference. 

 

 
 

8 

UNIT-II  Set Theory  &  Relations: Laws of Set theory - Partition of a set ï Relations ï Binary 

relation  -  Domain and  range  of  a  relationï Inverse  relation  ï  Composite relation ï 

Equivalence relation ï Equivalence classes ï Partitions ï Quotient set ï Graphs of relations 

- Hasse diagram - Matrices of relations - Closure operations on relations -Warshall's 

algorithm 

 
 
 

8 

UNIT-III  Recurr ence Relation &  Algebraic Systems: 

Recurrence relations - Solving a recurrence relation - Recurrence relations obtained from 

solutions -  Generating functions -  Solution of a  recurrence relation using generating 

functions- Closed form expression for generating function. Groups - Cyclic groups and 

subgroups -Normal subgroups - Coding theory - Group codes. 

 

 
 

8 

UNIT-IV  Boolean Algebra, Posets and lattices: 

Definitions and Basic Properties of Boolean Algebra, Boolean Expressions, Logic Gates 

and Circuits, Boolean Function - Method to find Truth Table of a Boolean Function ï 

Disjunctive Normal Form or Canonical Form - Karanugh map. Posetsï Hasse Diagram, 

Chain and anti-chain, Dual of a poset- Isomorphic posets. Lattices ïProperties of Lattices, 

sub-lattices, well ordered set - complete order - Complete lattice - Lattice Homomorphism. 

Application of Boolean algebra to switching theory. 

 
 

 
8 

 
TEXT BOOKS / REFERENCE BOOKS 

 
1.    B. Kolman, R. Busby, and S. C. Ross., Discrete Mathematical Structure, 6thedition.,Pearsonôs 

Publication,2017. 

2.    Sarkar S. K., Discrete Mathematics, S Chand & Co Ltd2016. Prentice Hall India LearningPrivate 
Limited; Second edition, 2014.
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CLO 

CEO 

 
CLO-01 

 
CLO-02 

 
CLO-03 

 
CLO-04 

 

CO-01 
    

 

CO-02 
    

 

CO-03 
    

 

CO-04 
    

 

3.    Keneth H. Rosen, Discrete Mathematics and its application, Tata Mcgraw Hill,  7th edition, 

2017. 

4.    Bondy J. A., Murty U. S. R., Graph Theroy, Springer, 2013. 
5.    C.L. Liu, Elements of Discrete Mathematics, Tata McGraw Hill,  4th edition,2017. 

6.    Yadav S. K., Discrete Mathematics with Graph Theory, Anne Books Pvt. Ltd., 2013. 

7. 
Mapping Matrix  of Course Objectives (CO) and Course Learning Outcomes (CLO) 
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 Power Elect ronics L T P C 

Course  Code: 23EE03 05  3 0 0 3 

Course  Type: PC     

Pre-Requ isi te NONE     
 

COURSE OBJ ECTIVES  
1.  To learn the char acter isti cs and  app li cat ions  of po wer electronic  devices and  circu its.  

2.  To impar t  k nowl edge abou t cons tructi on,  work ing pr incip les of key power  electro nic swi tches &  

th eir  swi tching character istics.  

3.  To introduce  the  funda mental  concepts  relevant  to operat ion of power  electro n ic converters  and 
ou tp u t  waveforms. 

4.  To enab le the  student s, u nderstand  abou t  vari ous factors  which  must  be considered  wh il e designing 

power  elect ronic  syste ms. 
 

COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  Descr ibe the  deta il s of power  semiconductor  swi tches (Cons tructi on,  Character istics,  and  oper at ion).  

2.  Understand  the  operat ion of contro ll ed rectifie rs, chopper s, and  inverters.  

3.  App ly the  operat ion of AC-to-AC converters  
4.  Design vari ous power  elect ronic  converters  

 
UNIT COURSE CONTENTS HOURS 

UNIT-I POWER ELECTRONIC DEVICES 

Introd uction  to  power  semiconductor  devices,  Constr uction  - Princip le of operat ion 

- Dynamic  char acter istics  of Power diodes, SCR, Power MOSFET, IGBT, Protection 

ci rcu its:  Snu bber,  over  vol tage and  over cu rren t , Crowbar , 
Power loss calcu lat ion (Switching,  condu ction  and leak age losses) 

 

 
8 

UNIT-II  AC TO DC CONVERTERS 

Sin gle-phase  and thre e-phase cont roll ed rectifie rs (ha lf and ful l  converters)  with  R, 

RL and  RLE load,  Estima t ion of avera ge and  RMS load voltages, RMS load cu rrent 

and input  power  factor,  Effect of source inducta nce, Sin gle-phase  and  thre e-phase 

dual  converte rs, Generat ion of control  signa ls for  single-phase  AC to DC converte rs 
ð Cosine  wave cros sing control,  ramp  comparator  approach  

 

 
 

8 

UNIT- 

III  

DC TO DC CONVERTERS 

Princip le of step up and  step  down oper at ion ð single quadrant  DC chopper  wi th 

RLE load ðTime rat io contro l, Forced  comm utated ch opper  :Voltage comm utated 

choppers,  Forced  comm u tated c hopper  :Curre nt  and  load comm u tated  choppers, 

Sepic,  Cu k  converter  - Bu ck -Boost  converter.  

 

 
8 

UNIT-IV DC TO AC CONVERTERS 
Sin gle-phase  voltage source inverter,  Thre e-pha se voltage source inverter  (120° and  

180 °), Sin gle phase  diode clamped mul t il evel inver ter,  PWM techni qu es: mu lt iple 
PWM, SPWM, modified SPWM - Harm onic  reduction  

 

 
8 

UNIT-V AC TO AC CONVERTERS AND POWER ELECTRONIC APPLICATIONS 

AC Voltage regul ator,  Cycloconver ter:  Thre e-phase  to sin gle-phase  and  three -phase 

to three - phase,  Introd uct ion to  mat ri x converter,  UPS - SMPS ð HVDC systems ð 

Tap changing of tr ans formers 

 

 
8 

 

TEXT BOOKS 

1.  Rashid,  M.H., òPower Electronics  - Circu its  Devices and  App li cat ionsó, Prent ice Hall of Ind ia,2014,  
th  

4  edit ion.  
th

2.  Sen. P C, òPower Electro nicsó, Tata  Mc Graw  Hi l l Ed ucat ion,  201 2, 39  repr int  .

3.  Bhimbra  .P. S. ôõPower Electro nicsó, Kh anna pub li shers,  201 2, Fi fth  edit ion.  

REFERENCE BOOKS 

4.  Sin gh.  M.D and  Kanchandan i-òPower Electro nicsó-Tata  McGraw-Hi l l &  Hi l l  Publi cat ion Company  

Ltd,  2015,  23 rd repr int.  

5.  Joseph Vitha yath il , òPower Electro nics Princip le and app li cat ionsó, Mc Graw  Hi l l Ed ucat ion,  
edit ion 2010.  

6.  Ned Mohan ,T.M Undel and  and  W.P Robbi n , òPower Electro nics: conver ters,  App li cat ion and
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SEM SUB CODE  Course name Cou rse 
Object ives 

CLO 1 CLO 2 CLO 3 CLO 4 

 

 
V 

 

 
23EE0305  

 

 
Power Electro nics 

CO1 x    

CO2  x   

CO3   x  

CO4    x 
 

rd  

designó, John  Wil ey and  sons,  3 
 

edit ion,  2006.

7.  Andrzej  M. Trzynad lowski  òIntrod uction  to modern  power  elect ronicsó, John Wil ey and  

sons,  
rd  

3  edit ion,  2015.  
8.  V R Moorthi,  "Power Elect ronics:  Devices,  Circu its  and  Ind ustr ial  App li cat ions", Oxford  University  

Press Ind ia, 2005.  

 
Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO)
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 Generation, Transmission and Distr ibution L  T P C 

Course Code: 24EEXXX 3 0 0 3 

Course Type: ES     

Pre-Requisite Basic Knowledge of circuit theory     

 

COURSE OBJECTIVES (COs) 

10. To identify major components of power transmission and distribution systems. 

11. 2. To describe the principle of operation of transmission and distribution equipment. 

12. 3. To understand the key factors in transmission and distribution system equipment specification and network 

design. 

COURSE LEARN ING OUTCOMES (CLOs) 

The syllabus has been prepared in alignment with National Education Policy (NEP). After completion of course, 

students would be able to: 

14. Understand the major components of Transmission and Distribution Systems (TDS) and its practical 

significance. 

15. Apply knowledge of various equipment specifications to design transmission and distribution systems. 

16. Understand the latest technologies in the field of electrical transmission and distribution. 
 

UNIT  COURSE CONTENTS HOURS 

UNIT -I  Transmission line parameters: 

Resistance, Inductance, and Capacitance calculations ï Single-phase and three- 

phase lines ï double circuit lines ï effect of the earth on transmission line 

capacitance. 

 

 
8 

UNIT -II  Performance of transmission lines: 

Regulation and efficiency ï Tuned power lines, Power flow through a transmission 

line ï Power circle diagrams, Introduction to Transmission loss and Formation of 

the corona ï critical voltages ï effect on line performance ï traveling waveform 

phenomena 

 
 
 

8 

UNIT -III  Mechanical design of overhead lines: 

Line supports ï Insulators, Voltage distribution in suspension insulators ï Testing 

of insulators ï string efficiency ï Stress and sag calculation ï effects of wind and 

ice loading. 

 

 
8 

UNIT -IV  Underground cables: 
Comparison with overhead line ï Types of cables ï insulation resistance ïpotential 
gradient ï capacitance of single-core and three-core cables. 

 

 

8 

UNIT -V Distr ibution Systems: 

General aspects ï Kelvin's Law ï A.C. distribution ï Single-phase and three-phase 

ï Techniques of voltage control and power factor improvement ï Introduction to 

Distribution loss ï Recent trends 

in transmission and distribution systems. 

 

 
 

8 

 

TEXTB OOKS 

1.   D.P.Kothari and I.J. Nagrath, óPower System Engineeringô, Tata McGrawïHill, 2ndEdition, 2008. 
2.   Gupta B.R, 'Power System Analysis & Design', S.Chand and Company Ltd., 5th Edition, 2001. 

3.   John .J. Grainger & Stevenson. W. D., 'Power System Analysis', McGraw-Hill, 1st Edition, 2003. 

 
REFERENCE BOOKS 

1.   Turan Gonen, óElectric Power Distribution System Engineeringô, CRC Press INC, 2ndEdition 2007.
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CLOs 
COs 

 

CLO1 
 

CLO2 
 

CLO3 

CO1    

CO2 
   

CO3    

 

2.   óElectrical  Transmission  and  Distribution  Reference  Bookô,  Westinghouse  Electric 
Corporation, 4thEdition 2007. 

 
Mapping Matr ix of Course Objectives (CO) and Course Learn ing Outcomes (CLO) 
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SEM SUB CODE  Course name Cou rse 
Object ives 

CLO 1 CLO 2 CLO 3 CLO 4 

 

V 
 

23EE0355  
Power Electro nics 

Lab 

CO1 x    

CO2  x   

 

 

 POWER ELECTRONICS LAB L T P C 

Course  Code: 23EE0355  0 0 2 1 

Course  Type: P     

Pre-Requ isi te NONE     
 

COURSE OBJ ECTIVES  
1.  To make the stu dent s gain comprehens ive kn owl edge on power elect ronics devices and their  applicat ions . 

2.  To learn the oper at ion and char acter istics  of different  power  semiconductor  swi tches. 

3.  To u ndersta nd and  ana lyze the  operat ion of control led rectifie r , chopper  and  cyclo-converter.  

4.  To simu late power electr onics  converter  us ing MATLAB/L ABVIEW 

 
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  Desi gn converter  and  inverter  circui ts  using power electr onic devices. 
2.  Cons truct  comm u tat ion circui ts.  

3.  Set  u p the  speed cont rol of machi nes using var iou s power  electronic  cir cui ts. 
4.  Ana lyze vari ou s power  elect ronic  conver ters using MATLAB/ LABVIEW  

Exper 
iment  

List  of Exp eriments HOURS 

  
1.  To study  char acteristics  of R, RC &  UJT tr iggering ci rcu it  wi th  Pul se 

Trans former . 

2.  To Verify and  Study  Sin gle Phase Half Wave Conver tor  

3.  To Verify and  Study  Sin gle Phase Full y Br idge Cont rol Convertor  

4.  To Verify and  Study  Sin gle Phase AC Voltage Convert or  u sing  TRIACS 

5.  To Verify and  Study  Sin gle Phase Series In verter  Circu it  using  SCR 

6.  To Verify and  Study  Parallel Inverter  ci rcu it  

7.  To Verify and  Study  Series Inverter  ci rcu it  

8.  To Verify and  Study  Commutat ion  ci rcu it  

9.  To Verify and  Study  Mc - Mu rray  Bedford  ha lf &  ful l br idge Inverter 

ci rcu it  

10.  To Verify and  Study  speed control  of DC  Motor  using rectifier  ci rcu it  
11.  To Verify and  Study  Commutat ion Circu itry  of thy r istor  

12.  To Verify and  Study  Speed Control  of Universal  Motor  using  SCR 

13.  To Verify and  Study  speed control  of three  phase induction  Motor 

using  Voltage Source Inv erter  

14.  To determine swi tching character istics  of MOSFET BASED Chopper  

Motor  Control ler 

15.  To determine Tran sfer Fu nc t ion Character istics  of AC Servo Motor  

 
The li st  of experiments given above is only  su ggestive.  The Instr uctor  may add 

new exper iments  as per  the requi rement  of the  cou rse.  
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TEXT BOOKS 

1.  M.D Sin gh &  K.B. Kanchand hani  òPower Electr onic só Tata  Mc Graw  ð Hi l l  Publi shing  

Company,  2007  

2.  M.H.  Rashid  òPower Electronics:  Circu its,  Devices and  App li cat ionsó Prentice  Hall of 

Ind ia 
REFERENCE BOOKS 

1.  Vedam Su bramanyam òPower Electron icsó New Age Inte rnat ional  (P) Limited , 

Pu blishers. 

2.  V.R. Mur thy  òPower Electronicsó 1st  Edit ion  2005 , Oxfo rd Universi ty Press 

3.  P.C. Sen òPower  Elect ron icsó Tata Mc Gra w-Hil l  Pu blish ing. 
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   CO3   x  

CO4    x 
 

 Electrica l Sim u lati on and Progra mm ing Lab L T P C 

Course  Code:2 3EE03 57  0 0 2 1 

Course  Type: P     

Pre-Requ isi te NONE     
 

COURSE OBJ ECTIVES  
1.  To imp ar t pra ct ical  work ing kno wl edge of Elect ri cal and E lectronics Simu lat ion and 
2.  Analysis u sing Mathem at ical  comp u t ing languages su ch as MATLAB and / or  SCILAB. 

3.  To Solve, Simul ate and Analyse basic Electr ical  and Electron ics Cir cu its and Appli cat ions by wr i t ing Ohmõs 
law, KCL and KVL Math emat ical Equa t ions and Progra ms . 

4.  To develop hand s on work ing exper ience with reference to Solve, Simula te and Analyse Elect r ical & 

Electron ics Circu its u sing MATLAB or  SCI LAB envir onments . 
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  Understand  the  main  featu res and  im portance  of the  MATLAB/  SCI LAB mathe mat ical 
program ming environment. 

2.  App ly work ing kn owl edge of MATLAB/  SCI LAB pack age to simu late and  solve 

Electr ical, Electro nics circu its  and  App li cat ions.  

3.  Solve, Simu late and  Analyse vari ous AC and  DC circu its.  

4.  Solve, Simu late and  Analyse vari ous Trans former , DC Generator  ci rcu its,  Ana log and  

Di gital  Electro nics ci rcui ts.  
 

Experi 

ment  

 

List  of Exp eriments 
HOURS 

  
1.  Introd uction  to MATLAB/  SCI LAB; featu res,  appli cat ions and  software 

vers ions,  STARTING and QU ITTING, MATLAB DESKTOP. 

2.  DESKT OP TOOLS; Command  Window,  Comm and Histor y, Launch  Pad, 
Help Browser,  Current  Di rectory  Browser,  Work space Browser , Ed itor/ 
Debugger 

3.  GETTI NG STARTED  MATLAB; Using  it  as a calcu lator, Creat ing vari ables, 

Overwr it ing vari able, Error  messages, Mak ing corr ection s, Control li ng the 

hie rarchy  of operat ions  or  prec edence, Contro lli ng the appearance  of float ing 

point  num ber,  Mana ging the worksp ace Keeping tr ack  of you r  work  session, 
Enter ing mul t iple state ments  per  l ine,  Getting  help  

4.  Generat ion of vari ous signa ls and seq u ences (Periodic and Aper iodic), su ch 

as unit  Impul se, Step, Square, Saw tooth , Tr iangul ar , Sin usoidal, Ramp 
Signa ls. 

5.  Operat ions  on signa ls and  sequences su ch as Add it ion,  Mul t ipli cat ion, 
Scal ing,  Shift ing,  Folding,  Computat ion of Ener gy, and  Average Power 

6.  App li cat ion of Network  Theorems to Electr ical  Networks.  

7.  Locat ing the Zeros and  Poles and  Plotting  the  Pole-Zero  maps in  S plane and  
Z-Plane for  the  given tr ansfer fu nct ion  

8.  Simu lat ion of DC Circu its  

9.  Simu lat ion of sin gle pha se diode br idge rect ifiers with  fil ter  for  R &  RL load 

10 . Design of Low Pass and  High Pass fil ters  

11 . Simu lat ion of Diod e,MOSFET and  IGBT char acter ist ics 

12 . Ana lysis  of three  phase circu it , representing  generato r , tr ansmission li ne 
and  load  

13 . TRANSIENT STABILITY STUDIES  

The li st  of experiments given above is only  su ggestive.  The Instr uctor  may add  new 

exper iments as per the  requi rement  of the  course.  
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SEM SUB CODE  Course name Cou rse 
Object ives 

CLO 1 CLO 2 CLO 3 CLO 4 

 

 
V 

 

 
23EE0357  

 

Electr ical 

Simu lat ion and 

Program ming 

Lab 

CO1 x    

CO2  x   

CO3   x  

CO4    x 
 

Laboratory Manu al References 

1. h t tp: // in.m ath works. com/  

2. h t tps: / / www .scilab.o rg/ resou rces/ docu ment at ion / tu tor ials 

3. Int rodu ct ion to Progra mming with Matla b by J. Michael Fitzp atr ick  and John D. Crocet t i , 

Depar tmen t of Elect r ical  En gineer ing and Compu ter Science, Schoo l of En gineer ing, 

Vande rbil t  Un iversity, Nashv il le, TN, 200 0-2011.  

4. Int rodu ct ion to Mat lab: Applicat ion to Electr ical  En gineer ing by Hou ssem Rafik E lHana 

Bou chek ara , Umm El Qur a Universi ty, Febru ray 2011 . 

5. A Mat lab Tu tor ial by  Dr.  L. Doyle and Dr . A. Kok ara m, Depar tm ent of Electron ic and 
Elect r ical  En gineer ing, Universi ty  of Du blin  Tr in ity  Coll ege, 2000 . 

6. Electron ics and ci rcu it  analysis u sing MATLAB by John . O. At t ia , Depar tm ent of Electr ical 

En gineeri ng, Prair ie View A& M University, Boca Raton Lond on, New York , Wash ington D.C., 

CRC Press, 1999 . 

7. MATLAB for  Elect r ical  and Comp u ter  En gineer ing, Stu dent s and Professionals with Simu link 

by Roland Pr iemer , Un iversi ty  of I l l ino is at  Ch icago, Scitechp u b.c om, Ed ison , NJ , 2013 . 

Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO)
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SEM SUB CODE  Course name Cou rse 
Object ives 

CLO 1 CLO 2 CLO 3 CLO 4 

 

 
V 

 

 

23EE0363 

 
Computer Aided 

Design Laboratory  

CO1 x    

CO2  x   
CO3   x  
CO4    x 

 

 

 
 
 
 
 

23EE0363  Compu ter Aided Manufactur ing (CNC) Laboratory  L T P C 

Course  Code:  2 3EE0363  0 0 2 1 

Course  Type: P     

Pre-Requ isi te None     
 

COURSE OBJ ECTIVES  

      To provide hands-on training to the students on various design software in mechanical engineering. 

      Create 2D and 3D models of components. 

      Create assembly drawing of components. 

     Preparing standard drawing layout for modeled parts or assemblies with BoM 
 

COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

     Drafting practice using computer. 

     Modeling of 2D and 3D parts. 

     Creating assembly drawing of components. 

     Prepare standard drawing layout for modeled parts or assemblies with BoM 
 

 
Experi 
ments 

 

List  of Experiments 
HOURS 

 Exp. No. 1: Drawing of simple objects using the options 

offset, mirroring, arrays. 
Exp. No. 2: Drawing of a title block with necessary text and 
projection symbols. 
Exp. No. 3: Drawing of front view, top view and side view 
of simple solids. 
Exp. No. 4: Assembly of Plummer Block. 

Exp. No. 5: Assembly of Screw Jack. 

Exp. No. 6: Assembly of Sleeve &Cotter joints. 

Exp. No. 7: Assembly drawing of Connecting Rod. 

Exp. No. 8: Assembly of Couplings ï Flange. 

Exp. No. 9: Assembly drawing of Knuckle Joint 

Exp. No. 10:Assembly of Bush Bearing. 

 
 
 
 
 
 
 
 
 
20  

TEXT BOOKS 

2.  Labor atory  Manual  

REFERENCE BOOKS 

2.  Nagarath .I.J . and  Kot hari .D.P., òElectr ic Machine só, T.M.H.  Publi shing  CoLtd ., New Delh i , 4 

2010.  
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SEM SUB CODE  Course name Ind us tri al  
In ternsh ip 
Object ives 

IIL O 1 IIL O 2 IIL O 3 IIL O 4 

 

V 
 

20EE0359  
Live Project-II  & 
Ind ustr ial  Visits  

 

IIO1 
 

x 
 

x 
 

x 
 

x 

 

 

 
 
 
 
 

 Live Project -II  &  Indu str ial  Visi ts L T P C 

Course  Code: 23EE0359  0 0 1 1 

Course  Type: LP/SI      

Prerequ isite 23EE0260      
 

INDUSTRIAL INTERNSHIP OBJ ECTIVES (IIOs): 

To obta in hands -on experience in c onvert ing a small novel idea/ techni qu e into  a work ing 

model / prototype involving  mul t i -discip li na ry ski ll s and /o r  knowl edge and  work ing in  as team. 

INDUSTRIAL INTERNSHIP LEARNING OUTCOMES (IILOs): 
 

At the  end  of the  course, the student  wil l  be able to  

1.To concept uali ze a novel idea/ techni qu e into  a pr oduct  

2.To think  in  terms  of a mul t i -discip li na ry environment  

3.To estimate  the abili ty  of the  student  in tr ans form ing the th eoretic al kn owl edge stud ied so far  into a 

work ing model  of an el ectr ical/ elect ronic  system. 
4.To prepa re a pres entat ion in a pr ofessional  manner,  and  docume nt all aspects  of desi gn work.  

 
SESSION Descri pti on of Topic HOURS 

 The purpo se of the li ve pr oject in  the  thi rd year  of Electr ical  and  Electro nics 

Eng ineer ing is to  fami li ari ze th em wi th  the pr ocess of designing elect ronic 

devices,  ci rcu its  and syst ems as pract iced in indust ry. This  course requi res 

students  to develop  a pro ject based  on the kn owledge and  sk ill s acqui red  in 

earli er coursework  and  int egrate  th eir  technical  kn owl edge throu gh pract ical 

design effort.  

 

 
 

15  

 

Mapp ing Mat r ix of Ind ustri al  In ternsh ip Object ives (ILOs) and Ind us tr ial  In ternsh ip Learning Ou tcom es 

(IIL Os)
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SEM SUB CODE  Course name Cou rse 
Object ives 

CLO 1 CLO 2 CLO 3 CLO 4 CLO5 

 

V 
 

23EE0361 
Industr ial  
Train ing-I 

 

CO1 
 

x 
 

x 
 

x 
 

x 
 

x 

 

 

 
 
 
 
 

 Indust r ial  Train ing-I L T P C 

Course  Code: 23EE0361 0 0 2 1 

Course  Type: LP/SI      

Prerequ isite NONE     
 

COURSE OBJ ECTIVES  
To pr ovide  shor t-term  work  exper ience in  an Ind ust r y/  Compan y/  Organ izat ion 
COURSE LEARNING OUTCOMES (CLO) 

At  the end of the cou rse, the student  will  be able  to 

1.  To Get  an  inside  view  of an indust ry and  organ izat ion/ company  

2.  To Gain valu able ski ll s and  knowl edge 

3.  To Make pr ofessional  connect ions  and  enhance network ing 

4.  To Get  exper ience in a field to all ow the  stude nt to make a career tr ansit ion 
 

SESSIO 

N 

Descri pti on of Topic HOURS 

 1. It is  mandat ory  for  every  student  to under go this  course.  
2.  Every  student  is expected  to spend  a minim u m of 15-days in an  Ind u str y/  

Company/  Organ izat ion,  du r ing the su mmer vacat ion.  
3.  The type of indust ry must  be NOT below the Mediu m Scale category  in his  / her  

domain of the degree pr ogram me. 
4.  The stud ent  must  su bmit  the  òTra ining  Complet ion Cert ificateó issued  by  the  

indust ry /  company  /  Organ isat ion as well  as a technical rep ort  not  exceeding  15 

pages, wi thin  the  stip ul ated t ime to be eligi ble for  mak ing a pres entat ion before the 

comm itt ee cons t ituted  by the  depar tment. 

5.  The comm it tee wil l  th en assess the student  based on the  report  submit ted and 
the  pres entat ion made. 

6.  Marks  wil l  be awarded ou t  of maxi mu m 100. 
7.  Appropr iate grades wil l  be assigned  as per  the regul at ions.  

8.  Only if a student  gets a minimum  of pass  grade, app ropr iate cred it  wil l  be 
tr ans ferred towards the  degree requi rements, as per  the  regul at ions.  

9.  It  is solely the  responsib ili ty of the  indiv idual  student  to ful fil l  the  above 
condit ions  to earn the  credits.  

10.  The attend ance for  th is course,  for  the  pu rpo se of awarding attenda nce grade, 

wil l  be considered  100%, i f the  cred its  are tr ans ferred,  after sat isfyi ng the above (1) 

to (8) norms; else if the credits  are not  tr ansferred or  tr ans ferable, the atte ndance 

wil l  be considered  as ZERO.  

11.  The comm itt ee must r ecommend  redoing the course,  i f i t  coll ectively  conc ludes, 

based  on the  assessment  made from the  report  and pres entat ions  submitted  by the 

student, that  either  the level of tr aining rec eived or  the  ski l l  and /  or  kn owledge 
gained  is NOT sat isfactory. 

 
 
 
 
 
 
 
 
 
 
 
 

 
30  

Evaluati on: 
 

COURSE NATURE 
Train ing--100% INTERNAL CONTINUOUS 

ASSESSMENT 

ASSESSMENT ME THOD- (WEIGHTAGE 100%) 
 

In -Semester  
Assessme nt tool Presentat ion  Repor t  Total 

Weightage 80%  20%  100%  

End semester examinat ion Weightage: 0% 
 

Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO)
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 PRESENTATION SKILL S L T P C 

Course Code: 23SS553  0 0 2 1 

Course Type: SEC     

Pre-Requ isite None     
 

Train ing Object ives (TO):- 

1.  To develop the  publi c speak ing ski ll s in the  stu dent . 

2.  To make the students  learn  and  adapt  to  the  necessary eti qu ettes  requi red  to work  and  grow in corp orate 

cu lture.  
3.  To make the student  learn to  speak  in  a debate  session by pu tting  his  argu ments  and  mak ing oth ers  accept  

his  viewpoint  convincin gly. 
 

Train ing Learning Out comes (TLO): - 

After the complet ion of the tr ain ing, the  studen t will  have abil i ty: 

1.  To be confident  in pres ent ing him self in front  of audience. 
2.  To become pr ofessional  in his  appr oach  towards work  cu lture.  
3.  To enhance the level of comm u nicat ion ski ll s whi le int eract ing wi th  others.  

 
 

 
Unit 

 
Course Content s 

Stu dent 

Engagement 

Act ivity 

 
Unit-I 

Presentat ion Sk il ls 
       Imp ortance  of pres entat ion ski ll s 

       4 Põs of pres entat ion ski ll s ð plan,  prepa re, pract ice &  pres ent  
       Gu idel ines for  effective  presentat ion 

 
PPT Presentat ion  

Activ i ty  

 
Unit-II  

Story Tell ing Sk il ls 

       4 Põs of st ory  tel li ng ski ll s ð people, place, plot  &  pu rpose 

       Types of st ory  tel li ng techni qu es 
       Imp ortance  of st ory  tel li ng ski ll s 

 
Start  From 

Where  I Stopped 

Activ i ty  

 

 
Unit-III  

Corporate Cu ltu re Eti qu ettes 

       Imp ortance  of pr ofession al behaviour  at  work  place 

       Understand  &  implementat ion of eti qu ettes  at work  place 

       Imp ortance  of va lu es &  ethics  
       Types of pr ofessional  /  corporate  et iqu ettes  

 

 
Et iquettes  Role 

Play Activ i ty  

 

 
Unit-IV 

Debate /  Extempore 

       Dif ference  between debat e, extempore  &  group discussion  

       Learning  argu ment  / cou nter  argu ment  in debate  

       Role of verb al &  non verb al comm u nicat ion in deba te /  extempore  
       Imp ortance  of cu rrent  affairs  /  general  knowl edge 

 
Current  Affair 

Topic  Speech 

Activ i ty  

 
Unit-V 

Art  of Creat ing Impression  

       Imp ortance  of creat ing first  impres sion 

       6 ways to master  the ar t  of creat ing impress ion 

 
Speech Act ivity  

Pedagogy 

       The tr aining  wil l  be based  on the concept  of learni ng by pract ice. 

       The tr aining  wil l  involve 30% of the  tr aining  t ime on br iefing and  demonstr at ion &  the  remaining  70%  

wil l be focuss ing on stud entõs engagement  in  tr aini ng act ivit ies. 

 The tr aining  wil l  foll ow a circu lar  app roach  where  students  are engaged, evalu ated,  given feedback  and 

th en re eng aged. 

 
 

In tern al (Cont inuous Assessment &  Evalua t ion) &  End  Term (Assessment &  Evalu at ion) 
for  Teamw ork  &  In terpersonal Sk il ls 

 

 
Unit  

No. 

 
 

Unit  Name 

 
Internal 

Assessment 

Paramet er  

 
Internal 
Marks 

(70)  

 
End  Term 

Assessment 

Paramet ers 

End 

Term 

Marks 

(30)  
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SEM SUB CODE  Course name Train ing 
Object ives 

TLO 1 TLO 2 TLO 3 

 
V 

 
23SS553  

 
Presentat ion Ski ll s 

TO1 x x  

TO2  x  
TO3  x x 

 

 

 
 
 
 
 

 

1 
 

Presentat ion Ski ll s 
Presentat ion  

Activ i ty  

 

20  
 
 
 

Written  

Test  

 

 
 
 

10  
 

2 
 

Story  Telli ng Ski ll s 
 

Speech Act ivity  
 

15  

 

3 
 

Corporate  Cul ture  Et iquet tes 
 

Assignment  
 

10  

 

4 
 

Debate / Extempore 
 

 
Speech Act ivity  

 

15  
 

 
Viva 

 

 
20  

 

5 
 

Art  of Creat ing Impress ion 
 

10  

 
 

TEXT BOOKS 

 
1.  Commu nicat ion Ski ll s by Sanj ay Kumar  &  Pushp  Lata: Oxford  University  Press, 201 8. 

 

REFERNCE BOOKS 
 

1.  Personali ty  Development  &  Comm u nicat ion Ski ll s-1 by C B Gupta:  Scholar  Tech Press,2019.(I SBN No. ð 

 
9382209131)  

 
Mapp ing Mat ri x of Tra ini ng Objectives  (TO) &  Tra in ing Learning  Ou tcomes (TLO)
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 Design Think in g and Augm ented Vir tual  Reali ty  L T P C 

Course  Code:  2 3CS0301 0 0 2 1 

Course  Type: SEC     

Pre-Requ isi te None     

COURSE OBJ ECTIVES  
1.  To recognize  the importance  of DT.  

2.  To explain the phases  in the DT pr ocess. 

3.  To fami li ari ze the  studen ts wi th  the  Augmented Vir tual  Reali ty  Envi ronment. 

4.  To estab li sh  and  cu lt ivate a broad  and  comprehens ive understand ing of this  rapidly evolving 

and  comm erciall y viable field  of Computer  Science 

COURSE LEARNING OUTCOMES (CLO) 
After  the completi on of TRAINING the  students  wil l  be able to: 

1.  Understand  and  cr it icall y app ly the  concepts  and  methods of b u siness  processes. 

2.  Understand  and  ana lyzing design think ing history  and  its  vari ou s concepts.  
3.  Understand,  ana lyzing and create  models  wi th  u serõs coll abor at ion to app ly design think ing concept s. 
4.  Understands  the role and  importance  of graph ics in VR, AR and MR. 

5.  Understand  the  technical  and  exper ient ial  design foundat ion requi red  for  the  implementat ion of 

imm ersive environments in cu rrent  and  fu ture  vi r tu al, augmented and mixed reali ty  platf orms. 
 

 
 

MODULE 

 
 

TRAINING CONTENT 

 

STUDENTS 

ENGAGEME NT 
ACTIVITY 

 

 
 

I 

 

INTRODUCTION TO DT 

Recognize  the  import ance of Design Think ing,  Identi fy the  steps in the 

DT pr ocess, Recognize  the  steps  in the  empath ize ph ase of DT, Identify 

the  steps requi red  to conduct  an  immersion act ivity  

 
 
Product  that 

you  loved and 

hated  act ivit y. 

 
 
 

II  

 

DEFINE PHASE OF DT 

Conduct  an  imm ersion act ivity  and  fil l  up the DT question  template, 

Recognize the  steps  to create perso nas in the  define phase  of DT, 

Recognize  the steps to create problem  stat ements in the  define phase 

of DT, Define the pr oblem state ments in  the define phase of DT. 

 

Interv iew 

people  and  fil l 

the              DT 

Question 

template 

 
 
 

III  

 

IDEATE PAHSE OF DT 

Recognize  the steps in  the  ideate  phase of DT,  App ly the steps  in  the 

ideate  phase  of DT, Recognize  how doodli ng can  help to express  ideas, 

Recognize  the import ance st orytel li ng in presenting  ideas and 

pr otypes, Recognize  the importance  of the  pr ototype phase  in D T. 

 
 
Ideate  a 

solu t ion for  a 

Given  pr oblem. 

 
 
 

IV 

 

INTRODUCTION TO VR and AR 

Histor ical  Overview, Cur rent  Trends  and  Fu ture  app li cat ions of 

Im mersive Technologies, Best pract ices in  VR, AR and  Mi xed Reali ty 

(MR), Categor izat ion of VR and  AR techni qu es, I npu t  and  Outp u t 

devices  used in AR and  VR. Case Study  : Google Lens,  ARCore 

 

To           study 

vari ous AR and 

VR          based 

existing 

app li cat ions.  

 

 
 
 

V 

 

HANDS ON ACTIVITY 

This  act ivity  wil l  help  the students  to identify  the  importance  of an 

innovat ive app roach:  

a)   Discuss  abou t a pr oduct  that  you  li ke or  disl ike and identify 

what  th ey need in  a bad  product  to make it good.  

b)   Design a prototype how AR and  VR can be used in Edu cat ion.  

 

 
 
Designing of 

Solu t ion to the 

Problem. 

 

TEXT BOOKS 
1.Kell y S. Hale (Ed itor ), Kay M. Stanney (Editor ). 20 14. Hand book of Virtual  Environments:
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SEM SUB 
CODE  

Course name Cou rse 
Object ives 

CLO 
1 

CLO 
2 

CLO 
3 

CLO 
4 

CLO 
5 

 

 
V 

 

 
23CS0301  

 
Design Thi nk ing and  

Augmented Virtual  Reali ty  

CO1 x     

CO2  x x   

CO3    x  

CO4     x 

 

 
 

 
Design,  Implementat ion,  and  App li cat ions,  Second  Ed it ion  (Human  Factors  and  

Ergonomics) 
ISBN-13:  978 -146651 1842 

2.Mi chael  Madary and  Thomas K. Metzinger . 201 6. Real Virtua li ty: A Code of  Ethical  Conduct.  
Recommendati ons for  Good Scientific  Practi ce and  the Consu mers of VR-Tech nology. Frontie rs in  

Robot ics and AI 3,  Febr uary : 1ð23.  htt p:/ / doi. org/ 10.3389 / frobt .2016 .00003  

3.Jason  Jerald.  2015.  The VR Book:  Huma n-Centered Design for  Virtual  Reali ty. Associat ion for  

Comput ing Machinery  and Morgan  &  Claypool Pu bl ishers.  ht tp:/ / doi .org/ 10 .1145 / 27927 90 

REFERENCE BOOKS 

1.Hooked  by Nir  Eyal  

2.The Art  of Creat ive Think ing by Rod Judk ins  

3.Start  Up nat ion by Dan  Senor  and  Saul  sin ger 

4.Start  wi th  Why  by Simon Sinek  

 
Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO)

http://doi.org/10.3389/frobt.2016.00003
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Semester ð VI 
 
 

 Power System Protection L  T P C 

Course Code: 24EEXXX 3 0 0 3 

Course Type: ES     

Pre-Requisite Basic Knowledge of Power System     

 

COURSE OBJECTIVES (COs) 

13. To understand all types of protective relays, and circuit breakers and provide a strong background for working 

in practical power system protection. 

14. To gain knowledge of the protection of transmission lines, transformers, and bus bar protection. 

15. To explain the working principle and application of circuit breakers. 

COURSE LEARN ING OUTCOMES (CLOs) 

The syllabus has been prepared in alignment with National Education Policy (NEP). After completion of course, 

students would be able to: 

17. Classify and describe the working of various relaying schemes. 

18. Identify and implement an appropriate relaying scheme for different power apparatus. 

19. Illustrate the function of various CBs and related switching issues. 

20. Describe the causes of overvoltage and protection against overvoltage. 
 

 

UNIT  COURSE CONTENTS HOURS 

UNIT -I  In troduction to Relays and its Operation 

General  classifi cation,  Principle  of  operation,  types,  characteristics,  Torque 

equation, Relaying Schemes, Relay coordination. 

 

 

8 

UNIT -II  Apparatus and line protection: 

Line Protection ï Distance protection, Differential protection, and Carrier current 

protection. Generator protection ï protection against abnormal conditions, stator 

and rotor protection. Transformer ProtectionïIncipient faultïDifferential 

protection, Feeder, and Bus bar protection. 

 
 
 

8 

UNIT -III  Surge Protection and Insulation Coordination: 

Introduction to substation architecture, automation, and protection - Protection 

against overvoltages ï Causes of overvoltage, Ground wires, Surge absorbers, and 

diverters. Earthing - types. Insulation coordination. 

 

 
8 

UNIT -IV  Circuit Breakers: Theory of arcing and arc quenching circuit breakers-types ï 

rating and comparison, RRRV, Resistor switching, and capacitor switching. 

 

8 

UNIT -V Modern Protection System:  Introduction to Static relays  ï Digital relays - 

Microprocessor-based  relays  ï  Apparatus  and  line  protection  ï  Basics  of 
Numerical relays. 

 
8 

 

TEXTB OOKS 

1.   Badri Ram and Vishwakarma, D.N., 'Power System Protection and Switchgear', Tata McGraw Hill 

Publishing Company Ltd., 2nd Edition, 2011. 

2.   Ravindranath B., and Chander, N., óPower Systems Protection and Switch Gear', Wiley Eastern Ltd., 1st 

Edition, 1977. 

REFERENCE BOOKS 

1.   Sunil S. Rao, 'Protective Switch Gear', Khanna Publishers, New Delhi, 13th Edition, 2008.



 

 

 
 
 

 
2.   Y. G. Paithangar, óFundamentals of Power System Protectionô, PHI Learning Private 

Limited, 2nd Edition, 2010. 

3.   C.L. Wadhwa, óElectrical Power Systemsô, Wiley-Blackwell , 6th Edition, 2007. 

4.   Ramesh Bansal, "Power System Protection in Smart Grid Environment", CRC Press, 1st Edition, 201 

Mapping Matr ix of Course Objectives (CO) and Course Learn ing Outcomes (CLO) 

 

 CLOs 
COs 

 

CLO1 
 

CLO2 
 

CLO3 
 

CLO4 
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CO2      

CO3      
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M icr oprocessor  &  Mi cr ocontroller L T P C 

Course  Code: 2 3EE0308  3 0 0 3 

Course  Type: PC     

Pre-Requisi te NONE     

 

COURSE OBJ ECTIVES  
1. To impar t  knowl edge about  microcomputer s, micropr ocessor , associated  hardware and  its 

archit ectu re. 
2.  To enab le stu dents to wr ite pr ogram me in asse mb ly language. 

3.  To enab le the stud ents  to understand  about  the  int er facing and  per iphera ls used and 

app li cat ion of 8085  micropr ocessor  and  its  app li cat ions.  

4.  To introduce  the basic concepts  relevant  to 8086 microproce ssor  architect u re and  its operat ing modes. 

COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  Identify  vari ous ha rdware components of microcomputers  and  per iphera ls. 

2.  Understand  the  archit ectu re and  work ing of In tel 8086  micropr ocessor  

3.  Design small pract ical  syste ms using  microc ont roll ers.  

4.  Compre hend  the archi tectu re Intel  8051  microcontrol ler,  assembly language pr ogram ming using  
8051  ins tructi ons  set . 

 
UNIT COURSE CONTENTS HOURS 

UNIT-I In tr oduc ti on to Micropr ocessor Sys tems: Archi tectu re and  PIN diagram  of 808 5, 

Timing Di agram,  memory organ izat ion, Addressing modes, Int err upts.  Assembly 

Language Program ming.  

 

 
8 

UNIT-II  8086  Microprocessor : 8086  Architectu re, differen ce between 8085  and 8086 

architectu re, generat ion of phys ical  add ress, PIN diagram  of 8086,  Mi nim u m Mode and 

Maxi mum mode, Bu s cycle, Memory  Organ izat ion,  Memory  In terfac ing, Addressing 
Modes, Assembler Di rectives,  In str uction set  of 8086,  Assembly Language 

Program ming,  Hard ware and  Software Inter ru pts.  

 

 
 

8 

UNIT-III  In terfac ing of 8086  wit h 8255, 8254/  8253, 8251,  8259: Introd uctio n, Generat ion of 
I/ O Ports,  Programmable Peripheral  Inte r face (PPI)-Intel  8255,  Sample -and -Hold 

Circu it  and  Mul t iplexer,  Keyboard  and  Disp lay Interface,  Keyboard  and  Disp lay 

Control ler (8279 ), Program mable Interval  t imers (Intel  8253 / 8254 ), USART (8251 ), PIC 

(8259 ), DAC, ADC, LCD,  Stepper  Mot or . 

 

 
8 

UNIT-IV Overview of Mi crocontr ol ler 8 051: Introd uct ion to  8051  Mi cro-contro ll er, Architectu re, 

Memory  organ izat ion,  Special func t ion registers,  Port  Operat ion,  Memory Interfacing, 

I/ O In terfac ing, Pr ogram ming 8051 resources, int err upt s, Programmerõs model  of 
805 1, Operand  types, Operand  add ressing, Data  tr ans fer ins truction s, Ar ith metic  

ins truction s, Logic ins tructio ns, Cont rol tr ans fer instr uction s, Timer & Count er  

Program ming,  Interru pt  Program ming.  

 
 

 
8 

UNIT-V Case studies of different  App licati ons: Measurement  and  control  of elect r ical  and 

phys ical  syste ms, data  acqui sit ion etc.  

 
8 

 

TEXT BOOKS 
1.  Mi croproce ssor  Archit ectu re, Program ming and  App li cat ions  wi th  the  8085  by R. S. 

Gaonka r , Penram  Inte rnat ional  Publi shing  (Ind ia) Pvt Ltd. 

2.  Introd ucti on to Mi crop rocessors  by A. P. Math ur,  TMH.  

3.  John  E. Uffenbeck , òThe 8086 / 8088  Family : Design,  Program ming,  and  Int erfac ingó, PHI 
4.  Barry  B. Bray, òIntel  Microproce ssors  808 6/ 808 8, 8018 6/ 80188,  8028 6, 80386,  804 86, 

Pent iu m, Pren t iu m Propr ocessor,  Penti u m II, III,ó 

5.  Rajkama l, ò8051  Mi croc ontrol leró. 

REFERENCE BOOKS 

1.  Fu ndam enta ls of Mi crop rocessors  and  Microcompu ters  B. Ram, Dhanpat  Rai &  Sons.  

2.  Mi croproce ssor  Mi crocomputer  and  th eir  App li cat ions  by  A. K. Mu kh opadh yay, Narosa Publi shing  

House. 

3.  Mu ham mad Ali Mazidi , Janice  Gi lli spie  Mazidi, Rolin D.  MCKinl ay òThe 8051  Mi croc ontrol ler
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SEM SUB CODE  Course name Cou rse 
Object ives 

CLO 1 CLO 2 CLO 3 CLO 4 

 

 
VI 

 

 
23EE0308  

 
Microproce ssors 

and 

Microc ontrol lers 

CO1 x    

CO2  x   

CO3   x  

CO4    x 
 

 
 

 
and  Embedded Systemsó,2nd  Edit ion,  Pearson Educat ion 2008.  

4.  Kenneth  J. Ayala, òThe 8086  Mi croproce ssor:  Program ming &  Interfacing  The PCó, 
Delmar  

Publi shers,  2007.  
5.  A K Ray, K M Bhu rchandi,  òAdvanced  Mi crop rocessors  and  Periphera lsó, Tata  McGraw  Hi ll , 2007.  

6.  Vaneet  Sin gh,  Gu rmeet Sin gh,  òMicroproce ssor  and Interfacing ó, Satya Praka shan,  200 7. 
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 Power Systems Simul ati on Laboratory  L T P C 

Course  Code: 23EE03 56  0 0 2 1 

Course  Type: Prerequ isite     

Pre-Requ isi te None     
 

COURSE OBJ ECTIVES  
To develop ski ll s in simu lat ion softwareõs and  condu cting  exper iments rel ated to power system  stud ies. 

Provide  hands -on exper ience to the  students  so th at  th ey are able to pu t  th eoretic al concepts  to pract ice. 

To impar t  knowl edge abou t the  exper imental  determinat ion of tr ansmission  li ne paramet ers.  
To fami li ari ze the  studen ts wi th  the  methods/  techni qu es for  ana lyzing breakdown  voltage. 

 
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  Acqui re ski ll s of u sing  computer  packa ges for  power  syst em stud ies. 

2.  Acqui re knowl edge in  conduct ing experiments  rel ated  to power  syst em stud ies. 
3.  Explain the  use of MATLAB packa ge to assess the  perf ormance of mediu m and  long tr ansmission li nes. 

4.  Simu late sin gle-area and  two-area frequency control  
 

Experi 

ments 

List  of Exp eriments HOURS 

  
At  least  8 experiments are to be performed  out  of the  follow ing l ist : 

 
1. To develop  a computer  pr ogram  to solve the  set of n on-li near  load  flow equat ions 

using  G-S load flow algor ith m. 
2.  To develop  a software program  to obta in real  and react ive power  flows, bus voltage 
magnit ude and  ang les by using  N ð R method.  
3.  To become pr oficient  in the  usage of software in solving  load flow pr oblems u sing  

Fast  decoupled load flow method. 

4.  Program  to read  and  pr int  ou t  the  power syst em load flow data  of 5 BUS ð IEE 14  

Bus and  IEEE  30 Bus systems. 

5.  To develop a computer  pr ogram  to carry  ou t  simul at ion study  of a symmetr ical 

three  phase  short  ci rcu it  on a given power  syst em. 

6.  To develop  a program  to tr ansient  stab ili ty  of a given power  syste m. 
7.  To  develop  a  pr ogram  for  solving  economic  dispatch  pr oblem  wi th ou t  

tr ansmission  losses for  a given load condit ion  using direct  method and  Lambda- 
iter at ion method.  

8.  To develop a  Simu li nk  model  of sin gle-area and  two-area load frequ ency control 

of power  syste m. 

9.  To  develop  a  computer pr ogram  to  obta in th e  buil ding algor ithm  for  bus 

impedance  mat ri x of the given power  system. 

10.  To measure ABCD paramet ers  of a tr ansmission  li ne and  calcu late its  efficiency 

at  var ious loads.  

11.  To plot  the  tr ip t ime cha racter istics  of over  voltage rel ay (microproce ssor  based) 

on testing  k it.  

12.  To plot  the tr ip t ime character istics  of under voltage rel ay (microproce ssor  based) 

on testing  k it.  

13.  To plot  the char acteristics  of an over cu rrent  relay (Inverse  Type CDG) for  plu g 
setting  of 2 .5A and 5A and TMS of 0.6 and  1.0.  

14.  To study  the  Negative phase  sequence pr otecti on scheme on testing  k it.  

15.  To find  the str ing efficiency wi th ou t  the guard r ing,  wi th  guard r ing.  

16.  To measure zero sequ ence components  of li ne cu rrent  in a 3-phas e, 4 wi re 

syste m. 

17.  To  measure  (PPS  and  NPS)  sequence  components  of  supp ly  voltage  by 

segregating networks  and ver ify graph ically . 

18.  To measure ear th  resistance  wi th  the help of d igi tal  ear th  resistance  tester . 

 
The li st  of experiments given above is only  su ggestive.  The ins tructor  may add  new 

exper iments as per the  requi rement  of the  course.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

10  
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SEM SUB CODE  Course name Cou rse 
Object ives 

CLO 1 CLO 2 CLO 3 CLO 4 

 

 
VI 

 

 
23EE0356  

 
Power System 

Simu lat ion 

Labor atory  

CO1 x    

CO2  x   

CO3   x  

CO4    x 
 

 
 

 
TEXT BOOKS 

1.  Labor atory  Manual  
REFERENCE BOOKS 

2.  Ol le.I.E lgerd,  òElectr ic Energy syste ms th eory- An Introduct ionó, Tata  Mc Graw  Hi l l publi shing  Ltd,  New 
Delhi,  2008

th  

3.  D.P.Kothar i , I.J.Nagrath,  òModern  Power System  analysisó, 4 Ed it ion,  Mc Graw Hi ll , 2011
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 Micr oprocessors and Micr ocont rollers  Lab L T P C 

Course  Code: 23EE03 58  0 0 2 1 

Course  Type: PC     

Pre-Requ isi te None     
 

COURSE OBJ ECTIVES  
1.To enab le the studen ts to do basic pr ograms  in  the microproce ssors  INTEL 8085  and  microcontrol ler INTEL 

8051.  
2.To pr ovide  abili ty  for  dra wi ng flowcharts  and  wr it ing Assembly Language Programs  for  a given problem. 
3.To pr ovide  ski ll s to decide  machine  codes corresp onding to Mnemonics  and  wr it ing/ ent er ing machi ne codes on 

8085  micropr ocessor  k it.  

4.To enab le the  students  to debug  the  Assembly Language Programs.  
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  Execu te 808 5/ 8051  Microproce ssor  &  microc ont roll er us ing assembly language 
2.  App ly vari ous ari th metic operat ions  using  microprocessors. 

3.  Test vari ous code conversion s. 
4.  Perform  vari ous types of int er facing.

Experi 

ments 

List  of Experiments                                                HOURS
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SEM SUB CODE  Course name Cou rse 
Object ives 

CLO 1 CLO 2 CLO 3 CLO 4 

 

 
VI 

 

 
23EE0358  

 

Microproce ssors 

and 

Microc ontrol lers 

Lab 

CO1 x    

CO2  x   

CO3   x  

CO4    x 
 

 

1.  To study  the operat ion of 8085  micropr ocessor  and  its app li cat ions  

2.  To wr ite an  assembly language pr ogram  for  add ing , subt ract ing two 8 bit  nu mbers 

by using  8085  micropr ocessor  k it  

3.  To wr ite an  assembly language pr ogram  for  add ing,  subtract ing two 16  bit  num bers 

using  8085  microp rocessor  k it  
4.  To wr ite an  assembly language for  mul t iplyi ng two 8 bit  numbers  by using  8085  

microproce ssor  k it  

5.  To wr ite an  assembly language pr ogram  to sort  given ônõ numbers  in ascending 

order  for  micropro cessor  8085  

6.  To wr ite an  assembly language pr ogram  for  microprocessor  8085  to sort  given ônõ 

numbers  in desc ending  order  

7.  To wr ite an  assembly language pr ogram  to calcu late the  sum  of data  using  8085 

microproce ssor  k it  
8.  To wr ite an  assembly language pr ogram  to calcu late the  factor ial  of a number  u sing  

8085  micropr ocessor  (between 0 to 8). 
9.  To wr ite an  assembly language pr ogram  to convert  BCD data  to Bina ry data  using  

8085  micropr ocessor  k it  

10. To  wr ite an  assembly language pr ogram  to obta in a rolli ng display of a par t icu lar 

data  by using  8085  micropr ocessor  
11. To  wr ite an  assembly language pr ogram  to obt ain the  flashing  display  of a 

par t icu lar  data  u sing  microproce ssor  8085                                                                   
30

 
12. To  wr ite an  assembly program  to  make the  stepper motor  run in forward and 

reverse direction  for  micropr ocessor  8085  

13. To  wr ite an  assembly language pr ogram  for  add ing , subt ract ing two 16  bit 

numbers  by  using  8086  microproce ssor  k it  

14. To  wr ite an  assembly language pr ogram  to sort  given ônõ numbers  in ascending 

order  and  descending  for  microproce ssor  8086  

15. W ri te a Program  to read  16 bit  Data  from a port  and display the  same in anoth er 

port.  

16. W ri te a Program  to generate a square wave using  8254.  

17. W ri te a Program  to genera te a square wave of 10  kHz  using  Timer 1 in mode 1(u sing  

8051 ). 

18. W ri te a Program  to tr ans fer data  from external  ROM to int ernal  (using  8051 ). 
19. D esign   a   Mi nor   pr oject   u sing   8086   Mi cro   pr ocessor   (Ex:   Tra ffic   lig ht  

control ler/ temperature  control ler etc) 

20. D esign a Minor  project  using 8051  Mi cro  control ler 

 
The li st  of experiments given above is only  su ggestive.  The Instr uctor  may add  new 

exper iments as per the  requi rement  of the  course.  

NOTE: - At  least  8 Exper iments ou t  of the l ist  must  be done in the  semester . 

REFERENCE 
1.  Laboratory  Manua l. 
2.  Processor  User  Manua l. 

3.  Mi croc on tro ll er user  Manua l. 
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 Live Project -III &  Industri al Visi ts  L T P C 

Course  Code: 23EE0360  0 0 1 1 

Course  Type: LP     

Prerequ isite 23EE0260 ,23EE0359      
 

INDUSTRIAL INTERNSHIP OBJ ECTIVES (IIOs): 
To obta in hands -on experience in c onvert ing a small novel idea/ techni qu e into  a work ing 

model / prototype involving  mul t i -discip li na ry ski ll s and /o r  knowl edge and  work ing in  as team. 

INDUSTRIAL INTERNSHIP LEARNING OUTCOMES (IILOs): 
At the  end  of the  course, the student  wil l  be able to  

1.To concept uali ze a novel idea/ techni qu e into  a pr oduct  

2.To think  in  terms  of a mul t i -discip li na ry environment  

3.To estimate  the abili ty  of the  student  in tr ans form ing the th eoretic al kn owl edge stud ied so far  into a 

work ing model  of an el ectr ical/ elect ronic  system. 

4.To prepa re a pres entat ion in a pr ofessional  manner,  and  docume nt all aspects  of desi gn work.
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SEM SUB CODE  Course name Ind us tri al  
In ternsh ip 
Object ives 

IIL O 1 IIL O 2 IIL O 3 IIL O 4 

 

VI 
 

20EE0360  
Live Project-III & 
Ind ustr ial  Visits  

 

IIO1 
 

x 
 

x 
 

x 
 

x 

 

 

 
 
 
 
 

SESSI 

ON 

Descri pti on of Topic HOUR 

S 

 The purpo se of the  li ve project in the  thi rd year  of Electr ical and  Electro nics 

Eng ineer ing is to fami li ari ze th em wi th  the  pr ocess of designing  elect ronic  devices, 

ci rcu its  and  syste ms as pract iced in indust ry . This  course requi res students  to 

develop  a pr oject based on the  knowl edge and  ski ll s acqui red  in  earli er 

coursework and  int egrate  th eir  technical  kn owl edge throu gh pract ical  design 

effort.  

 

 
 

15  

 

Mapp ing Mat r ix of Ind us tri al  In terns h ip Object ives (ILOs) and Ind us tri al  In ternsh ip Learning 
Out comes (IIL Os)
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SEM SUB CODE  Course name Train ing 
Object ives 

TLO 1 TLO 2 TLO 3 TLO 4 

 

 
VI 

 

 
23SS654  

 
PROFESSIONAL 

SKILLS 

TO1 x    

TO2 x x   
TO3  x x x 

TO4   x x 

 

 

 
 
 
 
 

 PROFESSIONAL SKILLS L T P C 

Course Code: 23SS654  0 0 2 1 

Course Type: SEC     

Pre-Requ isite None     

 

Train ing Object ives (TO): - 

1.  To encourage students  to  learn  and  app ly the  effective wr it ing ski ll s. 

2.  To make the  students  learn vari ous types of b usine ss corresp ondence letters,  cover letters  &  resu me. 

3.  To encourage students  to  learn  as to how to ta lk  and convi nce people in GD  &  int ervie w. 

4.  To make the  students  learn to buil d rapport  for  buil ding posit ive rel at ionships  pr ofessiona ll y at  workp lace. 

Train ing Learning Out comes (TLO): - 

After the complet ion of the tr ain ing, the  studen t will  have abil i ty: 

1.  To u ndersta nd the  impor tance of pr ofessional  wr it ing requi red  in workp lace. 
2.  To explore different  formats  in  resu me, cover letters  &  other  bu sine ss-rel ated  letters.  
3.  To develop knowl edge, sk i ll s and  understand ing people in -group and  individ ually . 

4.  To app ly communicat ion str ategies either  in -group or  one on one bas is and  wil l  be confident  to lead the 

discussi on among them. 
 

 
Unit 

 
Course Content s 

Stu dent 

Engagement 

Act ivity 
 

 
Unit-I 

Em ail Wr it ing 

       Imp ortance  of email communicat ion ski ll s 
       Basic rul es of effective  email wr it ing 

 Str uctu re of email ð add ress, sub ject , message text, 

att achments, signat u re 

 

 
Ema il Pract ice 

Activ i ty  

 

 
Unit-II  

Resume  Wr iti ng 

       Dif ference between Resu me, CV &  Bio data  

       Gu idel ines of resume  wr it ing 
       Resume prepa rat ion of t he student  

 
Resume Mak ing 

Activ i ty  

 

 
Unit-III  

Cover  Letter Wr iti ng 

       Objective  of cover letter  wr it ing 

       Types of cover letters  
       Format  &  cont ent  of the  cover letter  

 
Cover Letter  

Pract ice Activ i ty  

 

 
Unit-- IV 

Other Bu siness Letters Wr iti ng 

       App li cat ion Letters  

       Ackn owl edgement  Letters 
       Complaint  Letters  
       Memos 

 

 
Letter  Wr it ing 

Pract ice Activ i ty  

 

TEXT BOOKS 

 
1.  Commu nicat ion Ski ll s by Sanj ay Kumar  &  Pushp  Lata: Oxford  University  Press, 201 8. 

 
REFERNCE BOOKS 

 
1.  Personali ty  Development  &  Comm u nicat ion Ski ll s-1 by C B Gupta:  Scholar  Tech Press, 201 9.(ISBN No. ð 

 
9382209131)  
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 BIG DATA ANALYTICS, TOOLS AND TECHNIQUES L T P C 

Course Code: 23CS0302  0 0 2 1 

Course Type: SEC     

Pre-Requ isite None     

 
 

TRAINING OBJECTIVES 

1.To pr ovide  an  overv iew of an  excit ing field  of b ig data  ana ly t ics. 

2.To introduce  the  tools requi red  to mana ge and  ana lyze big data  li ke Had oop, NoSQL MapRedu ce 

3.To learn  the fund amental  techni qu es and  pr incip les in achieving  big data  ana ly t ics wi th  scalabili ty 

and  stre aming capabili ty. 

 
TRAINING LEARNING OUTCOMES (TLO) 

After  completion  of TRAINING, students  woul d be able to: 

1.  Understand  the  vis ion of Big Data  from a global  cont ext.  

2.  To u ndersta nd and  apply Had oop in Market  pers pect ive of Big Data. 

3.  To evalu ate the app li cat ion of Big Data in  Ind ustr ial  and  Commercial  Buil ding Au tomat ion, evalu at ing 

Big Data  performance u sing MapReduce  and  Real-Wor ld Design Cons tra ints. 

4.  App lyi ng and  ana lyzing architectu re and  APIs wi th  use of D evices, Gateways and  Data  Mana gement  in  

Big dat a. 
 

 
MODULE 

 
TRAINING CONTENTS 

 

STUDENTS ENGAGEME NT 

ACTIVITY 

 

 
 

I 

 

BIG DATA 

Definit ion wi th  Real Time Examples, How Big Data  is 

generated  with  Real Time Generat ion,  Use of Big Data- 

How Ind ustry  is u t ili zing Big Data,  Fu ture  of Big Data. 

 
Real li fe examples illu str ated 

wi th  discussi on  on 

Signific ance of Big Data  

 
 

II  

 

HADOOP 

Why  Had oop? What  is Hadoop? Had oop vs RDBM S, 

Had oop vs BigData,  Ana tomy of a Had oop cluster . 

 
Students  are tr ained  on how to 

work  on Had oop 

 
 
 

 
III  

 

MAPREDUCE 
Theory, Data  Flow (Map ð Shu ffle - Reduce), MapRed vs 

MapReduce  APIs 

 

Evalu at ing the  app li cat ion of 

Big Data  in Ind ustr ial and 

Commercial Buil ding 

Au tomat ion, eva lu at ing Big 

Data  per formance u sing 
MapReduce and  Real-Wor ld 

Design Cons tra int s. 

 
 
 

IV 

 

HIVE AND PIG 

Architectu re, Insta ll at ion,  Configu rat ion, Hive  vs 

RDBMS, Why  Pig, Use case of Pig, Pig Component s, 

Data  Model.  

 

Buil ding and  create  sta te  of 

the  ar t  architectu re in  Big 

Data.  Had oop, Creat ing 

pr ojects  and  research 

act ivit ies based  on Pig&  Hive 

 

TEXT BOOKS 

1.Gelman,  Andre w, and Jennifer  Hi ll . Data Ana lysis  Using  Regression and Mul t il evel/ Hiera rchical  Models.  

1st  ed. Cambr idge, UK: Cambr idge University  Press, 2006.  ISBN: 978 05218 67061.  

2.Gelman,  Andrew, John  B. Carli n,  Hal  S. Stern , and  Dona ld B. Rubin.  Bayesian  Data  Ana lysis.  2nd  ed. 

New York,  NY: Chapman &  Hall , 200 3. ISBN: 978 1584883883  

REFERENCE BOOKS/ RESOURCES 

1.Data  Science and  Big Data Ana ly t ics: Dis covering,  Ana lyzing,  Visu ali zing and  Presenting  Dataó by EMC 

Educat ion Servic es 

2.  Ana ly t ics: Data  Scienc e, Data  Ana lysis  and  Predic t ive Ana ly t ics for  Busines só by Daniel  Covin gton.
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SEM SUB CODE  Course name TRAINING 
Object ives 

TLO 1 TLO 2 TLO 3 TLO 4 

 

 
VI 

 
23CS0302  

BIG DATA 

ANALYTICS, TOOLS 

AND TECHNIQUES 

TO1 x    

TO2  x x  
TO3    x 

 

 
 

 
3.Machine  Learning  for  Big Data:  Hands-On for  Developers  and  Technical  Professiona lsó by 

Jason  Bell . 
 

Mapp ing Mat r ix of Train ing Object ives (TO) and Train ing Learning Out comes (TLO)
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Semester ð VII  
 

 Solid  State Elect r ical Drives  and Cont rol L T P C 

Course  Code:    2 3EE0405  3 0 0 3 

Course  Type: PC     

Pre-Requ isi te 23EE0203, 23EE02 01,  23EE0305      
 

COURSE OBJ ECTIVES  
1.To acqui re a compreh ens ive kn owl edge on soli d sta te dr ives, digi tal  control  and app li cat ions  of elect ri c 

dr ives. 
2.To impar t  bas ic kn owl edge on elect ri cal  dr ive. 
3.To introduce  the  funda mental  concepts  relevant  to ac and  dc motor  dr ives. 

4.To enab le the  students  to understand  the factors  that  causes  the select ion of a  dr ive for  par t icu lar 

app li cat ion.  
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  Underst and  the steady  state  operat ion and  tr ansient  dynamics  of motor -load system  

2.  Learn the char acter ist ics and  control  of soli d-state  DC and  AC dr ives 

3.  Learn digi tal  cont rol and  app li cat ions  of electr ic dr ives 

4.  Select  su itab le conver ters and  their  cont rols for  dr ive app li cat ions.  

 
UNIT COURSE CONTENTS HOURS 

UNIT-I In tr oduc ti on: Electr ic dr ives, Requi rement of elect r ic dr ives, fund amental torque 

equat ion,  speed torque converter  and  mul ti  quadrant  operat ion,  equi valent  valu es 

of dr ive parameters,  concept  of load torque, calcu lat ion of t ime and  energy loss in 

tr ansient  oper at ion,  steady state  stab ili ty  and  load  equali zat ion  

 

 
8 

UNIT-II  Contr ol of Electri c Dr ive: Closed loop control  of dr ives, cu rrent  li mit  control,  closed 

loop torque contro l, c losed loop speed control,  closed loop speed control  of mul ti 

motor  dr ives, phase locked loop control ler (PLL), closed loop posit ion contro l . 

 
 

8 

UNIT- 

III  

DC Driv es: Sin gle-phase  ha lf control led and  full y control led converter  fed dc motor 

dr ives, operat ion of dc dr ives wi th  contin uous armatu re cu rren t , voltage and  cu rrent 

waveforms; 
Concept  of energy u t ili zat ion and  effect of free-wheeling d iode; Operat ion of dr ive 
under  discontin u ous cu rrent , expres sion for  speed-torque char acter istic, Chopper 
control led dc dr ives, moto r ing operat ion of chopper  fed separate ly excited  dc motor, 
Chopper contro ll ed of Ser ies motor,  steady state  ana lysis  of dr ive wi th  t ime-rat io 
control.  

 
 
 
 

8 

UNIT-IV  
AC Driv es: Vari able voltage, r otor  resistance  and  sl ip power  recovery  cont rol of 

induct ion motors, torque-speed cha racter istic su nder  different  cont rol schemes; 

Vari able frequency control  of induct ion motor , ana lysis  of induct ion machine  u nder 
cons tant  V/ f operat ion,  Inverter  fed AC Dr ives, Voltage source inverter  fed indu ction 

motor  dr ive in open loop,  frequency and  voltage cont rol in PWMVSI; Current  source 

inverter  Control,  advanta ge of CSI fed dr ives, scalar  control,  vector  control,  sensor - 

less cont rol. 

 
 
 
 

8 

UNIT-V Br ush less  DC  Driv e:  Self-  control,  CSI  wi th  load  commu tat ion,  low  speed 

comm utat ion,  
inverter  cont rol str ategies and  per formance.  

Swit ched Reluc tance Motor  Dr ive System:  Cons truction,  pr incip le of operat ion, 

advanta ges, disadvanta ges, char acter istic s, closed loop control,  app li cat ions.  

 

 
8 

TEXT BOOKS 
nd  

1.  G.K. Dube y, òFundam ent als of Electr ical  Dr ivesó, Narosa Pub li shing  House Pvt.  Ltd., 2 
nd  

 

 
Edit ion,  2010

2.  Pill ai.S.K.,  òA Fi rst  Course on E lectr ical  Dr ivesó, New Age Internat ional  (P) Ltd., 2 Ed it ion , 2015
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SEM SUB CODE  Course name Cou rse 
Object ives 

CLO 1 CLO 2 CLO 3 CLO 4 

 

 
VII  

 

 
23EE0405  

 
Soli d State 

Electr ical  Dr ives 

and  Control  

CO1 x    

CO2  x   

CO3   x  

CO4    x 
 

 
 

 
REFERENCE BOOKS 

3.  Vedam  Sub raman yam,  òThy ri stor  control  of Electr ical  Dr ivesó, Mc Graw  Hi l l  Educat ion 
rd

(Ind ia) Pvt.  Ltd., 3 Edit ion,  2015  
nd

4.  Bimal  K.Bose òModern  Power Electro nics and  AC Dr ivesó, Pren t ice Hall of Ind ia, 2 Ed it ion,  2010

 
 

Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO)
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P ower System Analysis  L T P C 

Course  Code:    2 3EE0411  3 0 0 3 

Course  Type: PC     

Pre-Requ isi te NONE     
 

COURSE OBJ ECTIVES  
1.To gain compreh ensive  knowl edge on power syst em ana lysis  problems.  

2.To impar t  knowl edge abou t the  vari ous ana lysis  of power  syste m. 

3.To introduce  the  funda mental  concepts  relevant  to power  network s, bu s impedance  algor ith ms, 

short  ci rcu it,  power flow and  stab ili ty  stud ies. 
4.To enab le the  students  to understand  the factors  related  with  short  ci rcu it,  power flow and  stab ili ty 

stud ies. 
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  Identify  di fferent  power  system  ana lysis  probl ems. 

2.  Descr ibe pr oblems rel ated wi th  power  networks,  bus impedance  algor ith ms, short  ci rcu it, 

power flow and stab ili ty  stud ies. 

3.  App ly pr incip les to solve pr oblems descr ibed in  CLO2.  

4.  Assess the  resu lts  obta in by solving  above problems. 
 

UNIT COURSE CONTENTS HOURS 

UNIT-I In tr oduc ti on of Power  Sector  at  Nati onal  &  In ternat ional  Level : Need of system 

planning  and  operat ional  stud ies, bas ic components of power syste m, Intr oduction 

to  power syst em restr uctu r ing,  power  syst em computat ion and  control,  Smar t  gr id 
concept , Sin gle li ne diagram, per  phase  and  per  unit  ana lysis, G enerator, 

tr ans former , tr ansmission  li ne and load repre sentat ion for  different  power  system 

stud ies, Primit ive network  ð cons tructi on of Y-bus using  insp ection  and  singul ar 

tr ans format ion meth ods, Z-bus. 

 
 

 
8 

UNIT-II  Power flow  analysis: Importance  of power flow ana lysis  in planning  and operat ion of 

power  syst ems, sta tement of power  flow pr oblem, classificat ion of buses, 

develop ment  of power flow model  in  complex vari ables form, iter at ive solu t ion using 
Gauss -Seidel  method,  Q-li mit  check for  voltage-cont roll ed buses, power flow model 

in polar  form, iter at ive solu t ion u sing  Newton-Raphson method. 

 

 
8 

UNIT- 

III  

Fault  analysis of balanced fault s: Imp ortan ce of short  ci rcu it  ana lysis, ass umpt ions 

in faul t  ana lysis,  ana lysis  using  Theveninõs th eorem, Z-bus buil ding a lgor ith m, faul t 
ana lysis  using  Z bus, computat ions of short  ci rcu it  capacit y, post faul t  volta ge and  

cu rren ts. 

 

 
8 

UNIT-IV Fault  analysis of un balanced fault s: Introd uction to  symmetr ical  components, 

sequence impedance s, sequence ci rcu its  of syn chro nous mach ine,  tr ansformer and 

tr ansmission  li nes, sequence networks  ana lysis  of single li ne to ground,  li ne to li ne 

and  double li ne to grou nd  faul ts  using  Theveninõs theorem  and  Z-bus mat ri x. 

 

 
8 

UNIT-V Stabili ty analysis: Im portance of stab ili ty  ana lysis  in power  syst em planni ng and 

operat ion classificat ion of power  syst em stab ili ty, angle and  voltage stab ili ty, Single 

Machine  In finite  Bu s (SMIB) syste m: Development of swi ng equat ion, eq ual  area 
cr iter ion,  determinat ion of  cr it ical  clear ing  an gle  and  t ime,  solu t ion of  swi ng 

equat ion by  modified Eul er  method and  Ru nge-Ku tta  fou rth  order  meth od. 

 

 
8 

TEXT BOOKS 

1.  John.J.Gra inger , Willi am D.  Stevenson,  Jr  ,òPower System  Ana lysisó, Mc Graw Hi l l Ed ucat ion  

(Ind ia) Private Limited,  New Delhi,  201 5. 

2.  Willi am D.  Stevenson , Jr. ,òElements of Power System Ana lysisó, McGraw-Hi l l Hi l l  Educat ion  
(Ind ia) Private Limited,  New Delhi,  201 4. 

REFERENCE BOOKS 
 

3.  Nagarath  I.J. and  Kot har i D.P. ,òModern  Power System Ana lysisó, Fourth  Ed it ion,  Mc Graw  
 

Hi ll Educat ion (Ind ia) Private Limited, New Delhi,  2015.  
 

4.  Hadi  Sadat,  òPower Syst em Ana lysisó, Tata  Mc Graw  Hi l l Publi shing  company, New Delhi,  200 2. 
 

5.  Pai M.A. and  Dheeman Chatter jee òComputer  Techni qu es in Power System  Ana lysisó, Mc Graw
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SEM SUB CODE  Course name Cou rse 
Object ives 

CLO 1 CLO 2 CLO 3 CLO 4 

 

 
VI 

 

 
23EE0411  

 

 
Power System  

Ana lysis  

CO1 x    

CO2 x x   

CO3   x  

CO4 x x x x 
 

 
 

 
Hi ll Educat ion (Ind ia) Private Limited, New Delhi,  2016.  

 

6.  Elgerd  OI,  òElectr ic Ener gy Systems Theory: An Introd ucti onó, Tata  McGraw  Hi l l 
 

7.   Computer  Techniques in Power System  Ana lysis  by M.A. Pai, Tata  McGraw  Hi ll , New 
 

Delhi.  
 

 
Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO)
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 Electr ic Driv es and Renewable Energy Labora tory  
 

L 
 

T 
 

P 
 

C 

Course  Code: 23EE0455  0 0 2 1 

Course  Type: PC     

Pre-Requ isi te NONE     

 

COURSE OBJ ECTIVES  
1.To prepa re the  students  to under stand,  demons trate and  ana lyze the role of E lectr ic Dr ives for  

Renewable Ener gy Syst ems. 

2.To impar t  pract ical  work ing kn owl edge of Electr ical  and  Electr onics  Simu lat ion and  

Ana lysis  us ing Math emat ical  comput ing languages such  as Ener gy Plu s, TRNSYS, HOMER. 

3.To understand  operat ional  aspects  of power elect ronic  devices 

4.  To u nderstand  differen t  aspects  of control li ng AC machines  
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.App ly the  usage of modern  power  converters  for  PV syst ems. 

2.Understand  the main  featu res and  im portance  of the  Ener gy Plu s, TRNSYS, HOMER 

mathemat ical  pr ogramming environment . 
3.To learn  u nder lyi ng concept s, model li ng inp u ts  and  model li ng methods of renewable 

energy syste ms. 

4.To int erpret  and  vali date  simul at ion resu lts.  
 

Experi 

ments 

List  of Exp eriments HOUR 
S 

 1.  Introd uction  to energy simu lat ion tools 

2.  Model ing techniques, 

3.  Vali dat ion of simu lat ion model  

4.  Simu lat ion of ren ewable ener gy syste ms 

5.  Simu lat ion for  energy efficiency  of b uil dings,  Software to be u sed: Ener gy 
Plu s, TRNSYS, HOMER  

6.  Mul t il evel Inverter  wi th  RLE Load 

7.  Mat ri x Converter  wi th  RLE Load 

8.  Control  of 8 / 6 SRM Dr ive 

9.  Mul t il evel Inverter  in  tr ansformer less PV Syst ems 

10 . Mat ri x Converter  for  Photovolta ic syst ems 

11 . Generator  side  converter  control  of Wind  Ener gy System  

12 . Load side  converter  cont rol of Wind  Ener gy Syst em 

13 . Mat ri x converter  for  Wind  Ener gy Systems 

14 . Mul t il evel Inverter  for  Wind Ener gy Systems 

15 . Simu lat ion of Vari able Speed Wind  turb ine wi th  Permanent  Magnet  
Synchro nous Generator.  

The li st  of experiments given above is only  su ggestive.  The ins tructor  may add 
new exper iments  as per  the requi rement  of the  cou rse.  

 

 
 
 
 
 
 
 
 
 
 
 
 

20  

REFERENCES 
 

1.  Bose.B. K, òModern  Power Electro nics and  AC dr ivesó, McGraw  Hi l l ,  Second  Edit ion,  201 0. 
 

2.  Ned Mohan, òAdvanced  Electr ic Dr ives: Ana lysis,  Control,  and  Modeling Using  MATLAB /  Simuli nkó, 
 

Augu st  2014,  ISBN: 97 8-1-118 -48548 -4.  
 

3.  Labor atory  Manual  References 
 

4.  http s:// energyplu s.net/ docume ntat ion 
 

5.  http :/ / www .trns ys.com/  
 

6.  http :/ / web.mit .edu/pa rmstr / Publi c/ Docume ntat ion/ 01-GettingSta r ted.pdf  
 

7.  http s:/ / www .homerener gy.com/ pr oducts/ pr o/ docs/ index.ht ml

http://www.trnsys.com/
http://web.mit.edu/parmstr/Public/Documentation/01-GettingStarted.pdf
http://www.homerenergy.com/products/pro/docs/index.html
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SEM SUB CODE  Course name Cou rse 
Object ives 

CLO 1 CLO 2 CLO 3 CLO 4 

  

 
23EE0455  

 
Electr ic Dr ives and 

Renewable Energy 
Labor ator y 

CO1 x    

CO2  x   

CO3   x  

CO4    x 
 

 
 

 
8.  http s:/ / www .homerener gy.com/ pd f/ HOMER2_2.8_HelpManua l.pdf  

 
 

 
Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO)

http://www.homerenergy.com/pdf/HOMER2_2.8_HelpManual.pdf
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 MI NOR PROJECT L T P C 

Course  Code: 23EE0457  0 0 24 (6) 12  

Course  Type: LP/ SI     

Prerequ isite None     

 

MINOR PROJECT OBJECTIVES (MPOs): 

1.To obta in han ds-on experience in convert ing a small novel idea/ technique into  a work ing 
model / prototype involving mul t i -discip li na ry ski l ls and / or  kn owl edge and  work ing in  as team. 

2.Demonstrate  ski ll s in  u ndertak ing cr it ical  review  of relevant  li ter ature  and  designing  clear  and  well - 

ju stified  research  questions,  aims and  exper imental  design 
ð Intel lectu al abili ty, 

ð Professional  ju dgment  and  decis ion-mak ing abili ty, 

ð Inter -discip li na ry app roach,  

ð Ski ll s for  data  handl ing,  

ð Abili ty  in wr i tten  and  oral  pres entat ion,  

ð Sense of responsib ili ty  

ð Developing  pr ofessional  Ski ll s 

ð App li cat ion of theory, concepts  in given indust ry / pract ical  /f ield  scenari o. 
 

MINOR PROJECT LEA RNING OUTCOMES (MPLOs): 

At  the end of the cou rse, the student  will  be able  to 

1.  To concept uali ze a novel idea /  techni qu e into a product  

2.  To think  in  ter ms of mul t i -discip li na ry environment  

3.  To estima te the  abili ty  of the student  in  tr ansforming the  th eoretic al kn owl edge stud ied so far  into a 

work ing model  of an elect r ical/ elect ronic  system. 

4.  To take  on the cha ll enges of teamwork,  prepa re a presentat ion in a pr ofessional  manner,  and  docume nt all 

aspects  of design work.  
 

MAPPING MATRIX OF THE MPOs AND MPLOs: 
 

 
SEM SUB CODE  Course name Cou rse 

Object ives 
MPLO MPLO MPLO MPLO 

 
VII  

 

23EE0457 
 

MINOR PROJECT 
MPO x x x x 
MPO x x x x 
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 Li ve Project-I V & Industrial  Visi ts L  T P C 

Course Code: 23EE0459 0 0 1 1 

Course Type: LP     
 

Prerequisite 
 

23CS0201,23EE0207,23EE0209,23EE0205,23EE0257 
    

 

INDUSTRIAL INTERNSHIP OBJ ECTIVES (IIOs): 

To obta in hands -on experience in c onvert ing a small novel idea/ techni qu e into  a work ing 

model / prototype involving  mul t i -discip li na ry ski ll s and /o r  knowl edge and  work ing in  as team. 
 

INDUSTRIAL INTERNSHIP LEARNING OUTCOMES (IILOs): 
 

At the  end  of the  course, the student  wil l  be able to  

1.To concept uali ze a novel idea/ techni qu e into  a pr oduct  

2.To think  in  terms  of a mul t i -discip li na ry environment  

3.To estimate  the abili ty  of the  student  in tr ans form ing the th eoretic al kn owl edge stud ied so far  into a 

work ing model  of an electr ical/ elect ronic  system. 
4.To prepa re a pres entat ion in a pr ofessional  manner,  and  docume nt all aspects  of desi gn work.  

 
SESSION Descri pti on of Topic HOURS 

 The purpo se of the li ve pr oject in the  fou rth  year  of Electr ical and  Electronics 

Eng ineer ing is to famili ar ize th em wi th  the  pr ocess of designing  elect ronic  devices, 

ci rcu its  and  syste ms as pract iced in indust ry . Th is course requi res stud ents to 

develop  a pr oject  based  on the  knowl edge and  ski ll s acqui red  in earli er coursework 

and  integ rate their  technical  kn owl edge throu gh pract ical  design effort.  

 

 
15  

 

Mapp ing Mat r ix of Ind us tri al  In terns h ip Object ives (ILOs) and Ind us tri al  In ternsh ip Learning 

Out comes (IILOs) 
 

SEM SUB CODE  Course name Ind us tri al  
In ternsh ip 
Object ives 

IIL O 1 IIL O 2 IIL O 3 IIL O 4 

 

VII  
 

20EE0459  
Live Project-IV & 

Ind ustr ial  Visits  

 

IIO1 
 

x 
 

x 
 

x 
 

x 



 

 

      
      

      

      

 

   

   

 

         

         

 

 

 

 
 
 
 
 

I ndustrial  Training-II                                                                  L        T        P      C 

Course Code:        23EE0461                                                                                       0         0        2       1 

Course Type:         LP/SI 

Prerequisite          NONE 

 
COURSE OBJ ECTIVES  
To pr ovide  shor t-term  work  exper ience in  an Ind ust r y/  Compan y/  Organ izat ion 

COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  To Get  an  inside  view  of an indust ry and  organ izat ion/ company  

2.  To Gain valu able ski ll s and  knowl edge 

3.  To Make pr ofessional  connect ions  and  enhance network ing 

4.  To Get  exper ience in a field to all ow the  stude nt to make a career tr ansit ion 
 

SESSIO                                                 Descri pti on of Topic                                              HOURS N 

1.  It is  mandat ory  for  every  student  to under go this  course.  

2.  Every  stude nt is expected to spend  a minimu m of 15-days in  an  Ind u str y/ 
Company/  Organ izat ion,  du r ing the su mmer vacat ion.  
3.  The type of indust ry must  be NOT below the  Mediu m Scale category  in his  / her 

domain of the degree pr ogram me. 
4.  The stu dent  must  su bmit  the  òTra ining  Complet ion Cert ificateó issued  by  the  

indust ry /  company  /  Organ isat ion as well  as a technical  report  not  exceeding  15 

pages, wi thin  the stip ul ated t ime to be eligi ble for  mak ing a pres entat ion before the 

comm itt ee cons t ituted  by the  depar tment. 
5.  The committee  wil l  th en assess the student  based on the  report  su bmitted  and  

the  pres entat ion made. 
6.  Marks  wil l  be awarded ou t  of maxi mu m 100. 
7.  Appropr iate grades wil l  be assigned  as per  the regul at ions.                                       30  
8.  Only i f a student  gets a minimum  of pass  grade, app ropr iate cred it  wil l  be 

tr ans ferred towards the  degree requi rements, as per  the  regul at ions.  
9.  It  is solely the  responsib ili ty  of the  indiv idual  student  to  ful fil l  the  above 

condit ions  to earn the  credits.  

10.  The attend ance for  this  course,  for  the  pu rpo se of awarding attend ance grade, 

wil l  be consider ed 100%, i f the  cred its  are tr ans ferred,  after sat isfyi ng the  above (1) 

to (8) norms; else i f the credits  are not  tr ansferred or  tr ans ferable, the atte ndance 

wil l  be considered  as ZERO.  

11.  The comm itt ee mu st  r ecommend  redoing the course,  if i t  coll ectively  conc ludes, 

based  on the  assessment  made from the report  and  pres entat ions  submitted  by the 

student, that  either  the level of tr aining  received or  the  ski l l  and  /  or  kn owl edge 

gained  is NOT sat isfactory. 

Evaluati on: 

 COURSE NATURE Train ing--100% INTERNAL CONTINUOUS ASSESSMENT 

ASSESSMENT ME THOD- (WEIGHTAGE 100%) 
 

In -Semester  
Assessme nt tool Presentat ion  Repor t  Total 

Weightage 80%  20%  100%  

End semester examinat ion Weightage: 0% 

 
Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO) 

SEM   SUB CODE      Course name            Cou rse          CLO 1    CLO 2   CLO 3   CLO 4    CLO5 

Object ives 

VII     23EE0461          
Industr ial               

CO1                 x            x           x           x           x 
Train ing-II  
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 Aptitude & Reasoning L  T P C 

Course Code: 23AR755 0 0 2 1 

Course Type: SEC     

Pre-Requisite None     

 

Train ing Object ives (TO): - 
Å TO1. To understand  the bas ic concepts  of quant itat ive abili ty  and  logical reaso ning.  

Å TO2. To make student  pract ice on the concepts of quant itat ive abili ty  and  logical  reasoning.  

Å TO3. To prepa re the stu dents  for  apt itude  and reasoning  round  in placement selecti on pr ocess &  

oth er  competit ive exams  
 

Train ing Learning Out comes (TLO): - 

After the complet ion of the tr ain ing, the  studen t will  have abil i ty: 

Å TLO1.  To understand  th e basic concepts  of quant i tat ive abili ty. 

Å TLO2.  To solve campu s placements apt itude  pap ers  covering Quant itat ive Abili ty. 

Å TLO3.  To Compete in v ar ious compet it ive exams like CAT, CMAT, GATE,  GRE, GATE,  UPSC, 

GPSC etc.  
 

 
 

Unit 
 

Course Content s 
 

 
Unit-I 

       Number System Å Percentage Å Profit, Loss and 
Discount Å Simple Interest and Compound Interest 

 

 
Unit-II  

 Allegation and Mixture Å Average Å Ratio, 
Proportion and Variation, Problem on Ages and 
Numbers Å Time and Work Å Time, Speed and 
Distance 

 
Unit-III  

 Permutation and Combination Ɇ 0robability Ɇ 
Data Interpretation Ɇ 'Åometry and 
MenstruatiÏÎÓ Ɇ Sequence, Series & Progression 
and Logarithmic 

 

 
Unit-IV 

       Number Series and Alphabet Series Ɇ Direction 
Sense Test Ɇ Coding -Decoding Ɇ Blood Relation 

 
Unit-V 

       Syllogism Ɇ $ice, Cube and Cuboids Ɇ Seating 
Arrangement 

 
Unit-VI 

      Clock and CalendÁÒ Ɇ #ritical Reasoning Ɇ Order 
and Ranking, Ven diagram, Analogy 

 

Pedagogy 

 
       The tr aining  wil l  be based  on the concept  of learni ng by pract ice. 

       The tr aining  wil l  involve 50% of the  tr aining  t ime on br iefing and  demonstr at ion &  the  remaining  50%  

wil l be focus ing on stude n tõs engagement  in tr aining  act ivit ies. 

 The tr aining  wil l  foll ow a circu lar  app roach  where  students  are engaged, evalu ated,  given feedback  and 

th en re eng aged. 

 

 
 

In tern al (Cont inuous Assessment &  Evalua t ion) &  End  Term (Assessment &  Evalu at ion) 

for  In terpersonal  Sk il ls: Str ategies 

 
Unit  

No. 

 

 
Unit  Name 

 

Internal 

Assessment 

Paramet er  

 

Internal 

Marks 

(70)  

 

End  Term 

Assessment 

Paramet ers 

End 

Term 

Marks 

(30)  
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SEM SUB 
CODE 

Course name Training 
Objectives 

TLO 1 TLO 2 TLO 3 

 
 

VI I  

 
23AR755 

 

Aptitude & 
Reasoning 

TO1 x   

TO2 x x x 

TO3  x x 

 

 

 
 
 
 
 

 
1 

 

 
 
 

Quantitative Ability 

 

 
 
 
 
 
 
 

Written 

Assignment 

 
10  

 
 
 
 
 

 
Written  

Test  

 
 
 
 
 
 
 

 
30  

2 10  

 

3 
 

10  

4 
 

 
Logical Reasoning 

15  

5 15  

6 10  

 
 

TEXT BOOKS 

 

Quantitative Aptitude for Competitive Examinations by R S Aggarwal: S Chand Publishing, 2022 

 
REFERNCE BOOKS 

 
A Modern Approach to Logical Reasoning by R S Aggarwal: S Chand Publishing, 2022. 

 
Mapp ing Mat r ix of Train ing Object ives (TO) &  Train ing Learning Out comes (TLO)



 

 

      
      
      

      

 

 

 

 
 
 
 

Data St ructur es and Algorit hm us ing C++                 L       T      P     C 

Course  Code:  23CS040 1                                                                 0       0      2     1 

Course  Type:   SC 

Pre-Requ isi te  Basic  Programm ing Know ledge 
 
 

 
TRAINING OBJECTIVES 
1.To understand  object -or iented pro gramming  and  advanced  C++ concept s. 
2.Be able to exp lain  the difference between object -or ien ted programming  and  procedural  pro grammin g. 
3.To understand  the basic concept s of data structur e and  their  im plemen tat ion through C++ 
4.To understand  basic concept s about  stacks, queues, lis ts. 
5.To understand  concept s about  searchi ng and  sor t ing techniques. 
6.To learn  and  understand  the app lica t ions  of basic data str uctures. 
TRAINING LEARNING OUTCOMES (CLO) 

At  the end of the cou rse, the student  will  be able  to 

1.  Prepare object-or iented design for  small /m ediu m scale pr oblems. 

2.  Demonstrate  the differences between tr adit ional  imperat ive design and  object -or iented design 

3.  To explain class str uctu res as fu ndam enta l, modul ar  buil ding bl ocks,  to u nderstand  the  role of 

inheritance,  polymorphi sm, dynamic binding  and  gener ic str uctu res in b uil ding reusable code 

4.  For  a given algor ithm  student  wil l  able to ana lyze the algor ith ms to determi ne the  t ime and  computat ion 
complexity  and  ju stify  the  correct ness. 

5.  For  a given pr oblem of Stacks,  Queues and  li nked  li st  student  wil l  able to implement  it  and ana lyze the 

same to determine the t ime and  computat ion complexity. 
6.  For  a given Search  pr oblem (Linear  Search  and  Binary Search)  student  wil l  able to implement  it . 

7.  Design and  id entify  how to select  the  app ropr iate data  str uctu re accord ing to the  pr oblem. 

  
MODULE 

 
TRAINING CONTENTS 

 
HOURS 

 

 
 
 
 

I 

 

INTRODUCTION TO C++ AND OBJECT ORIENTED CONCEPTS 

Introd uction  to Objects  and  Object  Or iented Program ming,  Encapsu lat ion 

(In format ion  Hid ing),  Access  Modifiers:  Control li ng  access  to  a  class, 

method, or  vari able (publi c, pr otect ed,  pr ivat e, packa ge), Other Modifiers, 

Polymorphis m:  Overloading,  Inher itanc e,  Overri ding  Methods,  Abstr act 

Classes,   Reu sabili ty,   Classõs   Behavior s.   Basics   of   a   Typical   C++ 

Envi ronment,  Pre-pr ocessors  Di rective s, illu str at ive Simple  C++ Programs. 

Header  Fil es and  Namespaces, li bra ry fil es, Constr u ctor  and  Destr u ctor . 

 

 
 
 
 

3 

 

 
 
 

II  

 

INTRODUCTION TO DATA STRUCTURES 

Dynamic  aspects  of operat ions on dat a, Character ist ics of data  str uctu res, 

Creat ion and  man ipul at ion of data  str uctu res, Operat ions  on data 

str uctu res, Types of data  str uctu res ð li near  and  nonl inear  

Linked  li sts: types of li nk ed li sts  ð sin gly , doub ly and ci rcu larl y li nked  li sts, 

operat ions  on li nked  li sts.  

 

 
 
 

3 

 

 
 
 

III  

 
STACKS &  QUEUE 

Stacks:  Imple mentat ion of stack sð ar ray  and  li nked  li st,  operat ions on 

stacks,  App li cat ions of Stacks.  Queues: Implem entat ion of qu euesð ar ray 
and  li nked  li st,  operat ions on queues, T ypes of queues ð queue, doub le 

ended qu eue and  pr ior ity  queue.  

 

 
 
 

3 

 
 

IV 

 

Search ing: Linear  search,  Bina ry search  and  Hashing.  Algor ith ms and  data 

str uctu res for  sort ing:  Insert ion Sort,  Bubb le sort,  Selecti on Sort,  Merge 

sort,  Qu ick  Sort,  Heap sor t.  

 
 

3 
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MODULE 

 
TRAINING CONTENTS 

 
HOURS 

 

 
 
 

V 

 

HANDS ON ACTIVITY 

a)   Design an  app li cat ion in C++ for  u ndo  oper at ion. 

b)   Design an  app li cat ion in C++ for  job scheduli ng.  

c) Design an  appli cat ion in  C++ to display  the  stud entõs record.  Also 

incl ude the  previous  and  next  opt ions  to view the  previous  and  next 

record  in  the li st.  

 

 
 
 

3 

 
TEXT BOOKS 

1.  Seymour Lipschutz,  òData Structures w ith Có, McGraw  Hi l l Ed ucat ion,  Special  Ind ian  Ed it ion,  2014.  

REFERENCE BOOKS 

2.  Cormen, T. H.  (2009 ). Introduct ion to Algor ith ms, 3rd  Ed it ion (The MIT Press) (3rd ed.) MIT Press. 

Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO) 

SEM  SUB          Course      TRAINING   TLO   TLO   TLO   TLO   TLO   TLO   TLO 
CODE          name       Object ives     1       2       3       4       5       6       7 

TO1           x 

III                              
Data             TO2                     x      x 

Str uctures        TO3                                          x 
23CS0401         and             

TO4                                                    x 
Algor ithm  
using  C++        TO5                                                              x 

TO6                                                                        x 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
MAJ OR PROJE CT (INDUSTRIAL INTERNSHIP)            L      T     P          C 
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Course  Code: 23EE0430  0 0 24 (6) 12  

Course  Type: LP/ SI     

 

Prerequ isite 
23EE0260 ,23EE0359 ,23EE0361 ,23EE0360 ,23EE0  
457,2 3EE0459,23 EE0461  

    

 

PROJECT WORK OBJ ECTIVES (PWOs): 

1.  The Major  Project / Ind ust ry Internship  pr ovides  engineer ing grad uates  wi th  the opport unity  to 

pract ice and / or  app ly kn owl edge and  sk ill s in  vari ous elect ri cal  and  computer  engineer ing 

pr ofessional  environments. The Major  Project/ Indu stry  Internship  is intended to pr ovide  a 

capsto ne exper ience to the engineer ing grad uate stu dents  by int egrat ing pr ior  course work  into a 

work ing engineer ing environment . 

2.  To pr ovide  the  opport uni ty for  the  indust ry to ident i fy potent ial  employees and act ively  contr ibu te to 

the  teachin g-learning  pr ocess by ensu ri ng that  pr ogram  cu rr icu lu m sat isfies the  expectat ions  of 

the  indust ry and contin u al  impr ovement.  

3.  To pr ovide  an  opport u nity  for  stu dents to correl ate theoretic al lessons  and  pr incip les wi th 

pract ical  app li cat ions.  Stu dents  wil l  acqui re pract ical  ski ll s and  exper ience work ing on pr ojects 

alongside indust ry exper ts. 
4.  To pr ovide  an  opport u nity  for  stu dents to discover grass  root  problems and  fu ndam ental  issues  in  

indust ry wi th  a view  to take up major  pr oject and  development  of innovat ive solu t ions.  

5.  To pr ovide  an  opport u nity  for  stu dents to famili ari ze wi th  the  indust ry of their  discip li ne,  exper ience 

work  cu lture  and  dis cover  the  organ izat ions  wi thin  the  indust ry . Students  wil l  acqui re int erperso nal 

ski ll s throu gh meeting  wi th  pr ofessionals in th eir  field  of stud y. 

 
PROJECT WORK LEARNING OUTCOMES (PWLOs): 

At  the end of the cou rse, the student  will  be able  to 
1.  Exte nd their  academic exper ience into  areas of per sonal  int erest,  work ing wi th  new ideas, 

issues,  organ izat ions, and  indiv iduals. Identificat ion of relevant  pr oblems in t he indust ry and 

innovat ive solu t ions.  

2.  Think  cr it icall y and  creat ively  about  academic, pr ofessiona l, or  social issues  and  to fu rth er  develop 
th eir  ana ly t ical  and  ethic al leadership  sk ill s necessary  to add ress and  help  solve th ese issues.  

3.  Refine research ski ll s and  demonstrate  their  pr oficiency in  wr itten  and/o r  oral  comm unicat ion ski ll s. 

4.  Take  on the  chal lenges of teamwork,  prepa re a presentat ion in a  pro fessional  manner,  and  docume nt 

all aspects  of desi gn work . 

 
Stages in Ind us tr ial  In ternsh ip 

 

Stages in Field project/  In ternsh ip 

Stage 01: Or ientat ion in the  company 01  months. 

i. Du ri ng the first  one mont hs of int ernship,  the intern  shall  u nder go an extensive  or ientat ion pr ogramme in 
indust ry . 

ii . The int ern  shoul d car ry  ou t  a deta il ed study  of p roducts  / serv ices, pr ocesses offered by the indust ry . 

iii . Intern  shoul d identify  the supp li ers,  cu stomers and  competitors  of the industr y. 

iv. Intern  shoul d u nderst and  the  organ izat ion str uctu re,  vis ion,  mission  pol icies and  top mana gement  of the 

indust ry . 

Stage 02: Identi ficati on of Problem/C ase study &  Su rvey 02  months. 

i. Intern  shoul d identify  relevant  pr oblem based  on issues  involving  product  design and  development, 

au tomat ion,  pr ocess opt imizat ion,  cost  reduct ion,  quali ty  control,  materi al  hand li ng,  logistics,  lay ou t desi gn, 
energy audit,  waste  redu ct ion,  pollu t ion cont rol etc.  

ii . Intern  shoul d carry  ou t  compr ehensive field / li teratu re su rvey relevant  to the select ed topic. 

iii . Intern  shoul d fina li ze the methodology along wi th  relevant  software tools and  prepa re prel imina ry design , 

evalu ate alternat ive solu t ions.  

Stage 03: Completi on of Project/  Case stu dy 02  months 

i. Intern  is expected to ar r ive at  final  solu t ion/ conc lusion  for  the  stated  pr oblem. 
ii . Intern  shoul d prepa re a compr ehensive report  on the  work  done in the  indust ry in  the  pr escr ibed format.  

iii . Intern  is expect ed to publi sh / pres ent  his  contr ibu t ion at  nat iona l/ int ernat ional  pr oject/ paper 

pr esentat ion competit ions  after  obta ining  necessary  pr ior  permiss ions.
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Dos 

 D os  a n  d  D on  õts 

1. Alw ays report  in t ime and  be regul ar . 

2.  Alw ays mainta in formal  dress  code as per  company  rul es. 

3.  Str ictly  adhere  to  all ru les and  regul at ions  and  safety  norms. 

4.  Be pol ite and cord ial  in a ll you r  int eract ions  wi th  indust ry perso nnel.  

5.  Make a hab it  of n ot ing down  importa nt  poin ts du r ing meetin g/ discussi ons.  

6.  Mainta in str ict  confidenti ali ty  of company  informat ion.  

7.  Take in it iat ive and complete all  assigned  tasks  wi th  enthus iasm. 

8.  Have a focused  app roach and  posit ive att itude.  

9.  Be open to cons tructive  cr it icism.  

10.  Alw ays stay  in  touch wi th  your  coll ege gui de. 

11.  Report  your  pr ogress  on fortni ghtly  bas is to college and  industr y. 

 D on  õts  

1.  Compr omise wi th  you r  safety. 
2.  Do lose ta lk  or  cr it icize company  poli cies/ execut ives. 
3.  Take leaves wi th ou t  pr ior  permiss ion of indust ry/ coll ege. 

4.  Be late.  

5.  Mi suse  the facili t ies offered by the compan y. 

6.  Take photograp hs/ vid eos wi th ou t  permiss ion . 

7.  En courage fr iends, rel at ives vis it ing workp lace. 

8.  Handle  equi pments in  the absence of company  supe rvisor.  

 
General  gu idelines for  the B.Tech Major  Project  

1.  The Major  pr oject is a major  component  of ou r engineer ing cu rr icu lu m: it  is the  cu lminat ion of 
the  pr ogram  of study  enabli ng the studen ts to showcase the  knowl edge and the  ski ll s th ey have 

acqui red  du r ing the prev ious fou r  years, design a product / serv ice of si gnific ance, and solve an 

open-ended pr oblem in engineer ing.  

2.  Each  team  in the  major  pr oject course wil l  consi st  of maxi mu m of 5  stu den ts.  

3.Student  shall  select  an  int ernal  supe rvisor  and decide  on the  scope of work  he/ she woul d be work ing as 
par t  of his / her  pr oject work  in consu ltat ion wi th  the supe rvisor.  

4.  Stude nt shoul d identify  relevant  pr oblem based  on issues  pert aining  to pr oduct  design and  

develop ment,  au tomat ion, pr ocess opt imizat ion, cost  reduct ion,  quali ty  contr ol , materi al  handl ing,  logist ics, 

lay ou t  design,  energy au dit,  waste  reduct ion , pollu t ion control  etc. 

5.  Each  group must  docu ment  and implement  a management  str uctu re. Grou p leadership  roles  must  be 
clear ly identified  incl uding who has  responsib ili ty  for  monitor ing project  deliverab les and  group coord inat ion.  

6.  Each  student  team  is expect ed to mainta in  a log book  that  woul d normall y be used to serve as a record  of 

the  way in  which  the  pr oject pr ogressed dur ing the course of the  session.  

7.  Sali ent  points  discu ssed at  meetin gs wi th  the  su perv isor  (i.e., su ggestio ns for  fu rth er  meetin gs, 

changes  to experimental  procedu res) shoul d be recorded  by the  student  in order to  pr ovide  a bas is 

for  subseq uent work.  

8.  The logbook may be formall y assessed 

9.  The contr ibu t ion of each indiv idual  team  member  wil l  be clear ly identified  and  the weighta ge of this 

component wil l  be expli cit ly considered  whi le assessing the work  done.  
10.  A pr oject  report  is to  be submitted  on the  topic which  wil l  be evalu ated  dur ing the final  review. 

11 .The student  shoul d try to  publi sh  his / her  pr oject  work  in reputed  conferences/ jou rna ls. 
12.  The depar tment  wil l  ann ounce a mark ing scheme for  awarding marks  for  the  different  sectio ns of the 

report.  

13 .The project report  must possess subst anti al technical  depth  and  requi re the students  to exercise 

ana ly t ical, evalu at ion and  design ski ll s at  the app ropr iate level .Z 

 
MAPPING MATRIX OF THE PWOs AND PWLOs: 

 

SEM SUB CODE  Course name PROJECT 
WORK 

OBJECTIVES 

PWLO PWLO PWLO PWLO 

 

 
VII I 

 

 
20EE0 430 

 
MAJOR PROJECT 

(INDUSTRIAL 

INTERNSHIP) 

PWO x x x x 

PWO x x x x 

PWO x x x x 

PWO x x x x 

PWO     
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PROFESSIONAL ELECTIVES  
 

 Data acqu isiti on and Telemetry  L T P C 

Course  Code: 21E EPE01  3 0 0 3 

Course  Type: PE     

Pre-Requ isi te None     
 
 

COURSE OBJ ECTIVES  
1.To int roduce the student  wi th theoret ical  concept s pert aining  to Data acqu isi t ion and  

Telemetr y.  
2.To understand  the fu nc t iona li ty  of different  components  and configu rat ion of data  acqui sit ion  

system 
3.To understand  the work ing and  func t iona li ty  of th e Data  Logger 
4.To gain k nowl edge on di fferent  telemetry  systems work ing pr incip le, design techni qu es, signal  

tr ansmission  method,  media  and  sali ent  featu res 
5.To gain k nowl edge on digital  comm unicat ion techni qu es and  app li cat ions  of sin gle and  

mul t iple chan nel digi tal  telemetry  syst ems. 

 
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 
1.  Understand  the  func t iona li ty  of different  components and  configu rat ion of data  acqui sit ion  

system 
2.  Understand  the  work ing and  fu nc t iona li ty  of the Data  Logger 
3.  Gain k nowl edge on different  telemetry  syste ms work ing pr incip le, design techniques, signal  

tr ansmission  method,  media  and  sali ent  featu res 
4.  Gain k nowl edge on digi tal  comm u nicat ion techniques and  app li cat ions  of single and  mul t iple 

chan nel digi tal  telemetry  syste ms. 
UNIT COURSE CONTENTS HOURS 

UNIT-I Data  Acqui sit ion  System:  Definit ion  and  genera li zed  block  diagram  of  data  
acqui sit ion system  (DAQ),  Classificat ion of DAQ, work ing pr incip le block  diagram, 

cons truction  and  sali ent featu res of the foll owi ng data  acqui sit ion syste ms: Ana log 

data  acqui sit ion system  using  t ime divis ion mul t iplexing, Ana log data  acqui sit ion 

system  u sing  frequency  divis ion mul t iplexing,  Di gital data  acqui sit ion  syst em wi th 

different  configu rat ions  and  Data  logger.  

 

 
 

8 

UNIT-II  Ana log Comm unicat ion Techniques: Ana log commu nicat ion techniques: ana log 
modul at ion of AC carr ier;  ampl itude  modul at ion of AM wave and  frequ ency 

spectrum, frequency  modul at ion and  frequ ency  spec trum of  FM  wave,  Phase 

modul at ion  and  frequency spectrum of PM wave. Analog modul at ion of pul se carr ier; 

bas is of PAM, PFM. 

 

 
8 

UNIT- 
III  

Di gital  Comm unicat ion Techni qu es: Di gital  modu lat ion of pul se carr ier,  basis  of 
PCM, DCPM; Di gital  modul at ion of AC carr ier,  ASK, FSK, PSK, error  detect ion and 

correction  methods,  error  control  techniques. 

 
8 

UNIT-IV Telemetr y: Introd uctio n, signal  format ion,  conversion and  tr ansmission, general  
block  diagram  of telemetry  system  ,  cl assificat ion of tel emetry  syste m, signal 

tr ansmission  media:  Wires and  cables, Power li ne car r ier comm u nicat ion,  ter restr ial 

and  sate lli te rad io li nks,  opt ical  fiber  comm u nicat ion,  Mul t iplexing ð TDM,  FDM  and 

WDM. 

 

 
8 

UNIT-V Telemetry  Systems: Di rect  voltage and  cu rrent  telemetry  syste m, AM and FM 
telemetry  syste m, Mul t i -chan nel PAM and  PWM tel emetry  syste m, sin gle and  mul t i - 

chan nel digi tal  telemetry  system, modem based  tel emetry  syste m, short  ran ge rad io 

telemetry  and  sate lli te tel emetry  syste m, fibre  opt ics telemetry  syst em. 

 

 
8 

 

TEXT BOOKS 

1. Ka rp HR (Ed. ), òBasics of Data Comm unicat ion ,ó McGraw-Hill  
 

2. Tomasi W, òFu ndamentals  of E lectro nic Communicat ion Systems,ó Prent ice Hall  
 

3. Gruenberg EL, òHandboo k  of Telemetr y and  Remote Contro l,ó McGraw-Hill  
 

4. Ginzberg, Lekhtman  and  Malov, òFu ndamentals of Au tomat ion and  Remote Contro l,ó 
 

Mir  Publishe rs
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SUB CODE  Course name Cou rse 
Object ives 

CLO 1 CLO 2 CLO 3 CLO 4 

 
 
 
21E EPE01  

 

 

Data acquisition 

and Telemetry 

CO1 x x x x 
CO2 x    

CO3  x   

CO4   x  

CO5    x 
 

 
 

 
REFERENCE BOOKS 

 

5. Rangan CS, Sharma  GR and  Mani  VSV, òIns t rumen tat ion Devices and Systems,ó 
 

Tata McGra w-Hi ll  
 

 
 

Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO)



 

 

      

      

      

      

 

 

 

 
 
 
 
 
 

I nstrumentation System                                                          L        T       P      C 

Course Code:      21EEPE02                                                                               3         0        0       3 

Course Type:       PE 

Pre-Requisite      None 
 

 
COURSE OBJ ECTIVES  
To acqui re kn owl edge on work ing of sensors, tr ansducers and va ri ou s display  devices.  
1.  To learn about  vari ous tr ansducers  and  th eir  work ing pr incip les. 

2.  To learn different  Op-amp based  fil ters  used  for  signal  condit ioning  before data ac qui sit ion.  
3.  To learn the  work ing pr incip le of tel emetry  syst em used for  tr ansmission  of acqui red  dat a. 

4.  To learn about  vari ous display  devices.  
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  Learn about  vari ous tr ansducers  and  th eir  work ing pr incip les. 
2.  Learn different  Op-amp  based  fil ters  used for  signal  condit ioning  before data acqui sit ion.  

3.  Learn the  work ing pr incip le of tel emetry  syst em used for  tr ansmission of acqui red  dat a. 
4.  Learn about  vari ous display devices.  

 UNIT COURSE CONTENTS HOURS 

UNIT-I In tr oduc ti on: Generali zed Measurement  syst ems, Transdu ct ion pr incip les, 

Classificat ion of tr ansd u cers,  General  tr ansduc ers char acter istics,  Cr iter ia for 
tr ansducer  selecti on.  

Transducers:  Resistiv e, Induct ive, Capacit ive, Elast ic andOt her types-Princip les of 

operat ion,  cons tructi on,  theory, advanta ges, disadvanta ges and  app li cat ions 

 

 
8 

UNIT-II  Signal  Cond it ioning: Concept  of signal  condit ionin g, App li cat ions  of AC/ DC br idges in  

ins trumentat ion, Op-amp  circu its  used in  instr umentat ion, Instr umentat ion 

ampl ifiers,  Signal  fil ter ing,  avera ging,  correl at ion,  int er feren ce, grounding,  and 

shie lding.  

 

 
8 

UNIT- 

III  

Data  Transmission Systems: Definit ion, generali zed b lock  diagram  of Telemetry 

syste m, classificat ion of Telemetry  system  the  work ing pr incip le, block  diagram, 
cons tructio n, sa li ent  featu res and  app li cat ions of the foll owi ng Telemetry  syste ms: 

DC voltage, cu rrent  and  posit ion telemetry  syst em (Land li ne Telemetry syste m), 

Radio frequency ampl itu de modul ated  and frequency modul ated  telemetry  system  ð 

th eory  rel ated  to ampli tude and  frequency modul at ion te chniqu es, Pul se telemetry 

syste ms, Modem  based  telemetry  
syste m. 

 
 
 
 

8 

UNIT-IV Display Systems: Cons t ruction,  pr incip le of  operat ion and  sa li ent  featu res of 

vari ous k inds  of display  devices such  as LED,  LCD,  sin gle and  mul t i -digi t  LED 7- 

segmental d isplay  system  (study  of BCD to 7 segment  code converter  /  decoder ),to 
design LED Dot  Mat ri x (3 x 5) numer ic display  syst em and  LCD 7-segmental  numeric 

display  syste m. 

 

 
8 

UNIT-V Recorders:  The work ing pr incip le, cons tructi on,  operat ion and  sali ent  featu res of X- t  

str ip chart  recorder,  X-Y str ip chart  recorder.  
 

8 

 
TEXT BOOKS 

 

1.  Sawhney A.K.,óA course in  Electr ical&  Electro nic Measurement  and  Instr u mentat ionó, Dhanpat  Rai  
 

and  Co(P)Ltd .,repr int  2013 
 

nd  
2.  Willi am Bolton,  òInstr umentat ion and  cont rol syst emsó, Newnes, 2   Ed it ion,  2015  

 

REFERENCE BOOKS 
 

3.  Neuber t  H K P, òInstr u ment  Transducers  - An intr oduction  to th eir  per formance and  designó Clare 
 

don  pres s, Oxford  (1975 ). 
 

4.  Patranab is D., óSensors  and  Transducers ó,PHI ,2003.  
 

5.  Mu rty  D V S, òTransduce rs &  In str umentat ionó, PHI, New Delhi  
 

6.  Bell  David  A, òElectro nic Ins trumentat ion and  Measurementó, PHI,  In c, New Delhi  
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7.  Kalsi  H S, òElectr onic  In st rumentat ionó, Tata  McGraw Hi l l 

 

8.  Patranab is D,  òSensors  and Transducers ó, PHI,  New Delhi . 
 

Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO) 
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 Sensors and Transducers  L T P C 

Course  Code: 21E EPE03  3 0 0 3 

Course  Type: PE     

Pre-Requ isi te None     
 

 

COURSE OBJ ECTIVES  
1T.o impar t  kn owl edge on vari ous types of sensors  and  t ransducers  u sed in  indust ri al  au tomat ion.  

2.To obta in knowl edge on the  bas ic concepts  of var ious sensors  and  tr ansdu cers.  

3.To acqui re knowl edge in mechanical  and  electromechan ical  sensors.  
4.To understand  the work ing pr incip le of capacit ive induct ive sensor  and  tr ansduce rs. 

5.To know the  pr incip le and  operat ion of p iezoelect r ic and  electro  chemical  sensors.  
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  Obta in  knowl edge on the basic concepts of vari ou s sensors  and  t ransduc ers.  

2.  Acqui re knowl edge in mechan ical  and  elect romechanical  sensors.  

3.  Underst and  the work ing pr incip le of capacit ive inductive  sensor  and  tr ansducers.  
4.  Know the  pr incip le and operat ion of p iezoelect r ic and  electro chemical  sensors.  

 
UNIT COURSE CONTENTS HOUR 

S 

UNIT-I Sensors and Transducers Characte r isti cs 

Definit ion,  classificat ion, Character izat ion, E lect r ical, mechanica l, thermal, 

opt ical, biological  and  chemical, Classificat ion of errors,  Error  ana lysis,  Stat ic and 

dynamic  char acter istics  of tr ansducers,  Performance measures of sensors  

 
 

8 

UNIT-II  Mechanical and El ect romechanical Sensors 

Resistive  sensors:  Potent iometer, str ain gauge and  elect rode element s, Magnet ic 
sensors:  Types, Princip le, Requi rement  and  Advant ages, Magneto resist ive sensors: 

Hall Effect  sensor,  Eddy  cu rrent  sensors  

 
 

8 

UNIT- 

III  

Capacit ive, Ind uc tiv e Sensors and Transducers  

Capacit ive sensors:  Capacitance ci rcu itr y, Feedback  type condenser microph one, 

Frequency modul at ing osci ll ator  ci rcu it,  Dyn amic capacit ance va ri at ion, 

App li cat ions: Pr oximity, Mi croph one, Pressure, Disp lacement, Ind u ctive 
tr ansducers:  LVDT,  RVDT, Synchro,  Mi crosyn c, Appli cat ions: Pr essu re, Posit ion, 

Angle and  Accelerat ion,  

 
 

 
8 

UNIT- 

IV 

Piezoelect ri c, Radiat ion, Electr ochemical Sensors and t ransducers P iezoelect ri c  

Materi als  and  pr opert ies,  Modes  of  deformat ion,  Mul t imorphs, 

Envi ronmental  effects.  App li cat ion:  Accelerometer,  Radiat ion  sensors:  Photo 
conduct ive cell, Photo volta ic, Photo resist ive, Fiber  opt ic sensors,  X-ray  and 

Nuclear  rad iat ion  sensors,  Electro  Chemical  sensors:  Electro chemical  cell, 

Polar izat ion,  sensor  Electrodes, 

 
 

 
8 

UNIT-V App licati on of Sensors and Transducers  

Fil m sensors,  Mi cro  scale sensors, Par t icle measur ing syste ms, App li cat ions and 

case stud ies of sensors  and  tr ansducers  in Au tomobil e: Fu el Inject ion System, 

Aeronaut ics: Tire Pressu re Monitor ing Syst ems, Machine  tools and  Manu fact u r ing 

pr ocess: Di agnosti cs of machine  tool li near  axes, Home au tomat ion, 

 

 
8 

 

TEXT BOOKS 

 
1.  Ernest  O. Doebl in,  òMeasurement  System, App li cat ion and  Designó, Tata  McGraw  Hi l l 

 
Publi shing  Company  Ltd., 5th  Ed it ion , 200 8. 

 
2.  Patranab is D,  òSensor  and Actu atorsó, Pren t ice Hal l of Ind ia (Pvt) Ltd ., 2006



174 

 

 

SUB CODE  Course name Cou rse 
Object ives 

CLO 1 CLO 2 CLO 3 CLO 4 

 
 
 

21EEPE03  

 

 
Sensors  and  

Transducers  
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CO3  x   

CO4   x  

CO5    x 
 

 
 
 

 
REFERENCE BOOKS 

1.  Ian Sincla ir,  òSensor  and  Transducers ó, Elsevier India Pvt Ltd, 3rdEdt ion,  2011.  

2.  H.  S. Kalsi,  òElectro nic Instr umentat ionó, Tata  McGraw  Hi l l Publi shing  Company  Ltd ., 201 0, 

3rd  edi t ion.  

3.  Sawhney.A.K,  Puneethsawhney, òA Course in Elect r ical  and  Electr onic  Measurements 

and  In str umentat ionó, DhanpatR ai Pu bli cat ions,  2012.  
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 Wind and Solar  Energy Systems L T P C 

Course  Code: 21EEPE04  3 0 0 3 

Course  Type: PE     

Pre-Requ isi te None     
 

COURSE OBJ ECTIVES  
1. To study  vari ous aspects of tec hnologies pert aini ng to ren ewable ener gy sou rces in  the 

cu rrent  ener gy scena r io 

2.  To learn the  basic phy sics of wi nd  and  solar  power generat ion.  

3.  Learn to int er face power elect ronic  for  wi nd  and  solar  generat ion.  
4.  To int erpret  the issues  rel ated  to the gr id-int egrat ion of solar  and  wi nd  energy syste ms 

COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  Identify  the need for  technologies pert aining  to renewable energy sources in the  cu rrent 

ener gy scena ri o 

2.  Descr ibe the  basic phy sics of wi nd  and  solar  power generat ion.  

3.  Out li ne the power  elect ronic  interfac es for  wi nd  and  solar  generat ion.  

4.  Interp ret the  issu es related  to the gr id-int egrat ion of solar  and  wi nd  energy syste ms 
 

 
UNIT COURSE CONTENTS HOUR 

S 

UNIT-I Phys ics of Wind Power: 

History  of wi nd  power , I ndian and  Global  stat istic s, Wind  phys ics, Betz li mit , 

Wind  speed stat istics -probab ili ty d istr ibu t ions,  Wind  speed and  power - 

cumu lat ive distr ibu t ion fu nc t ions.  

 

 
8 

UNIT-II  Wind generator  topologies: 

Review of modern  wi nd  tu rb ine technologies, Tip speed rat io, Sta ll and  pitch 

control,  Fixed and Var iable speed wi nd  turb ines, Ind u ction  Generator s, 

Doubly -Fed Ind uction  Generators  and  th eir  cha racter istics, Permane nt 
Magnet  Synchro nous Generators,  Power electr onic  int er faces for  wi nd 

generators,  Wind  farm development . 

 

 
 

8 

UNIT- 

III  

Solar  ph otovoltaic: 

Introd uction,  solar  rad iat ion  spec tra,  solar  geometr y, Earth  Sun  angles, 

observer  Sun  angles, solar  day  length,  Est imat ion of solar  energy avail abili ty. 

Technologies-Amorphous, monocrysta lli ne,  pol ycrysta lli ne;  V-I char acter istics 

of a PV cell, PV modul e, ar ray, Power Electr onic  Converters  for  Solar  Systems, 
Maxi mum Power Point  Track ing (MPPT) algor ith ms. Converter  Contro l . 

 

 
 

8 

UNIT- 

IV 

Network  In tegrat ion Issues:  

Overview of gr id code technical  requi rements. Faul t  r ide-throu gh for  wi nd 

farms - real  and  react ive power  regul at ion, voltage and  frequency operat ing 

li mits,  solar  PV and  wi nd farm behavi or  du r ing gr id distu rbances. Power 

quali ty  issues.  Power system  int erconnect ion exper iences in the  wor ld.  Hyb ri d 

and  isolated  operat ions  of solar  PV and  wind  systems. 

 

 
 

8 

UNIT-V Solar  thermal  power  generati on: 

An overv iew of solar -thermal app li cat ions, S olar  air  heaters,  Flat  plate 

coll ectors,  concentrat ing c oll ectors,  Thermal  energy storage, Solar  water 

heating, Buil ding heatin g, Solar  cooli ng,  Solar  thermal  power  syst ems, Solar 

ponds.  

 

 
8 

 

TEXT BOOKS 
 

1.  Ackermann  T., òWind  Power in  Power Systemsó, John Wil ey and  Sons  Ltd ., 2nd Ed it ion,  2012.  
 

2.  Sukhatme S. P., Nayak J. K.,  òSolar  Energy: Princip les of Thermal  Coll ecti on and  Storageó, 3rd  Ed it ion,  
 

McGraw  Hi ll , 2009.  
 

REFERENCE BOOKS 

3.  Masters  G. M., òRenewable and  Efficient  Electr ic Power Systemsó, 2nd  Ed it ion,  John  Wil ey and  Sons,  

2013.  

4.  Siegfr ied. H., Wadd ingt on R., òGr id Integrat ion of Wind  Ener gy Conversi on Systemsó, 2nd  Ed it ion , 

John  Wil ey and  Sons  Ltd ., 2006.
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5.  Tiw ar i G.N., Ghosal  M.K.,  òRenewable Ener gy App li cat ionsó, Narosa Pub li cat ions,  

2004.  
6.  Duf fie J.A., Beck man W.A., òSolar  En gineer ing of Thermal  Processesó, 4th Edit ion,  John Wil ey &  Sons, 

2013.  
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 Python Programm ing L T P C 

Course  Code: 21E EPE05  3 0 0 3 

Course  Type: PE     

Pre-Requ isi te None     
 

COURSE OBJ ECTIVES  
1.  To identify  and use vari ous in -buil t  fu nc t ions,  operators  and  state ments  sup ported  by 

pyth on.  

2.  To learn how to use li sts,  tup les, and  dict iona ri es in Pyth on pr ograms  and  to learn how to identify  

Pyth on object types. 

3.  To learn how to wr ite or  implement  control  and  decision  state ments in p yth on.  

4.  To implement  the real-use cases of the fu nc t ions  in p yth on.  

5.  To learn how to buil d and  packa ge pyth on modul e for  reus abili ty  and  underst and  the  concepts  of 

fil e handl ing.  

6.  To identify  the patte rns  in the  given data  and  learn how to import  in -buil t  li bra ry and  use the 

matp lot li b for  the graph ical  representati on.  

7.  To learn the implementat ion of Machine  Learning  and  learn  how to create  a model  in p yth on. 
 

COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  Understand  the  vis ion of Pyth on from a global  context.  

2.  Understand  the  cont ent  that  how to wr ite loops, decis ion stat ements, wr ite fu nc t ions  and  pass 

argu ments in  Python.  

3.  Learn how to use li sts,  tup les, and  dictionar ies in Pyth on pr ograms  and  to learn  how to identify  

Pyth on object types. 

4.  Learn how to read  and  wr i te fil es in  Python.  Wil l learn how to create  Pandas  Data  Frame s, 

calcu late aggregates,  and  merge mul t iple tab les. 

5.  Understand  how to import  in -buil t  li bra ry and  use matp lot li b for  graph  repr esentat ion and  how 

regul ar  patte rn matching  wil l  be done. 

6.  Understand  the  concepts  of algor ithm  of Machine  learning  and  learn  how to t rain  the  models.  
 

UNIT COURSE CONTENTS HOURS 

UNIT-I INTROUCTION TO PYTHON 

Definit ion wi th  Real Use Cases, His tory  of Python,  How Pyth on is ins tall ed, 

Execu t ion of the  basic pr ogram  of the  python,  Character  set,  Token,  core Data  types, 

Vari ables, input (), eval()  &  pr int()  func t ion, Formatt ing Str ing,  Opera tors  and 

Expression s. 

 

 
8 

UNIT-II  Condit ional  &  Control  Statements 

Decis ion Mak ing sta tements, Condit ional Expre ssion s, Boolean type, Boolean 

operators,  Str ing Operat ors, Wh il e Loop, For  Loop,  Nested loop,  Break  &  cont inue 

State ment , ran ge() Fu nc t ion.  

 

 
8 

UNIT- 

III  

DATA STRUCTURES, FUNCTIONS &  OOPS 

Syntax  and Basics of Fu nction s, Use of fu nc t ions,  Paramet ers  and  Arguments, local  

&  global  Scope of vari able, retu rn  stat ement , recu rsive fu nc t ion,  Str  class, inbu il t 

func t ions  of str ing,  tr aversal  of str ing,  str ing operator  &  operat ions, Creat ing a li st, 

Tuple, Dict iona ri es &  sets, In -buil t  fu nc t ions  of li st,  tup le, set &  dicti ona ri es, li st 

operators,  replacing valu es in  dictionar ies, retr ieving valu e from dictionar ies, OOPs 

introduct ion, cl asses and  objects, methods,  operators,  inher itance,  supe r() and 

meth od() overri ding.  

 
 
 
 

8 

UNIT-IV FILE HANDLING &  DATA ANALYSIS 

Need of Fil e Handl ing,  Dif ferent  modes of  fil e  handl ing,  Read/ Wri te text  and 

numbers  to/f rom a fil e, Direct or ies on a disk,  In tro duction  of Pand as, Data  frames, 

Series, Data  ana lysis  us ing Pandas.  

 

 
8 

UNIT-V DATA HANDLING 

Regul ar  Expression  Patte rn Matching,  Parsing  Dat a, Introd uction  to Regression , Use 

Cases of Regression, T ypes of Regression,  Explor atory  Data  Ana lysis,  Corr elat ion 

Mat ri x, Visu ali sat ion using Matp lot li b,  Implem enta t ion of Linear  Regression.  

 

 
8 
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21EEPE05  

 

 
 
 

Python 

Programming  

CO1 x x x x   

CO2  x     

CO3   x    

CO4    x   

CO5     x  

CO6     x  

CO7      x 
 

 

UNIT-VI   MACHI NE LEARNING 

Introd uction of Machine  Learnin g, Algor ith ms Random  Forest,  Sup port  Vector 

Machine,  Random Forest , Buil d your  own model  in  pyth on and  difference between 

the  Rand om Forest  and  decision tree.  

 
TEXT BOOKS 

1.  Ashok  Namdev  Kamth ane, Program ming and  Problem Solving  wi th  Pyth on , Mc Graw  Hi l l  

Educat ion Publi cat ion,  ISBN(13):978-93-87067 -57-8.  

2.  All en B. D owney,  Think  Pyth on,  OõReill y Media.  

3.  Kenneth  A. Lambert,  The Fu ndam enta ls of Pyth on:  Fi rst  Programs,  201 1, Cengage 

Learning  

 
REFERENCE BOOKS 

1.  Effective  Computat ion in Phys ics: Field  Gu ide to Research  wi th  Python Anthony  Scopat z, Kathr yn D.  

Huff  (OõReilly , 2015)  

2.  Pyth on Cookbook , David  Beazley &  Br ian  K. Jones (OõReilly , 3rd  edit ion,  2013) 
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UNIT COURSE CONTENTS HOUR 
S 

UNIT-I PHOTOVOLTAIC (PV) CELL 
Histor ical  development  of PV ðPV in  wor ld ðInd ian  energy scena ri o Photovoltaic 
effect - Princip le of direct  solar  energy conversion into  elect ri city  in a solar  cell 

syste m, Solar  cell  - p-n Ju nc t ion-Semiconductor  propert ies-energy levels, basic 

equat ions  and  equi valent  ci rcu it,  Solar  cell - bas ic str uctu re -crysta lli ne, mul t i- 

cr ysta lli ne, thin  fil m si li con solar  cells, Emerging new technologies and 

Character istic s-Sin gle, Solar  Cell  Paramet ers.  

 
 

 
8 

UNIT-II  PV MODULE PERFORMANCE ANALYSIS 

Solar  PV Modul e, Specificat ions of Solar  PV Modul e, PV Modul e Parameters, 

Parall el and  series connection s, I-V char acter istics of a PV modul e, maxi mum 

power  poin t-MPPT basic Algor ith ms, Cell  eff iciency,  fil l  factor,  effect  of irrad iat ion 

and  temperature  

 

 
8 

UNIT- 
III  

DESIGN OF PV SYSTEM 
Classificat ion -Central  Power Stat ion Syst em, Distr ibu ted  PV Syst em-Stand  alone 

PV Syst em-Gr id Inter acti ve PV Syst em, Cha rge cont roll ers -Batte ri es ðInvert ers, 

Design of a  sta ndalone PV syste m-water  pumping system  

 

 
8 

UNIT- 

IV 

GRID TIED  PHOTOVOLTAIC SYSTEMS  

Princip le components  in Gr id ðPV syste m, Cost  and Inv estment,  Classificat ion of 

Gr id Tie Inverters  and  Work ing Central  inverte r , St r ing Inverter, Mi cro  Inver ter, 

Sizing the  inverter  and  efficiency,  Metering Concepts in  Gr id Tie systems, 

Introd uction  to hy br id PV syste m. 

 

 
8 

UNIT-V PV APPLICATIONS 

Buil ding-int egrated ph otovolta ic units,  gr id-int eract ing centr al power  stat ions, 

stand -alone devices  for  distr ibu ted  power  supp ly in  remote and ru ral  areas, PV 

app li cat ions in aircr aft,  power sate lli tes.  Home lig hting  - solar  water  pumping 

syste ms, Socio-economic and  envi ronmental  merits  of photovolta ic syst ems. 

 

 
8 

 

 

 
 
 
 
 

 Solar  Photovoltaic  Systems L T P C 

Course  Code: 21E EPE06  3 0 0 3 

Course  Type: PE     

Pre-Requ isi te None     
 

 

COURSE OBJ ECTIVES  
1. To acqui re kn owl edge on Photovolta ic and  its  appli cat ions  and  to underst and  the  power  

condit ioning  of PV systemõs power  ou tp u t . 

2.  To compreh end  the  per formance and  operat ing character istics  of PV system and  its 
component s. 

3.  To u nderstand ing the design of ph otovolta ic syst ems for  vari ety  of app li cat ions.  

4.  To explain bas ics of solar  ph otovolta ic syste ms. Also, to identify  the feasib ili ty  of PV syst ems 

as an  alternat ive to the fossil  fuels.  
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  Understand  the  pr incip le of direct  solar  energy conversion to power  using  PV 
technology. 

2.  Compr ehend the  performance and  operat ing cha racter istics  of PV system and  i ts  

Components.  

3.  Understand ing the design of photovolta ic syst ems for  vari ety  of app li cat ions. 

4.  Expl ain bas ics of solar  photovolta ic syste ms. Also, to identify  the feasibili ty  of PV syste ms as an a ltern at ive 
to the  fossil  fuels.  

 
 

 
TEXT 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

BOOKS 
1.  Chetan  Sin gh Solank i., òSolar  Photovolta ic: Fu nda mentals, Technologies and  App li cat ionó, PHI Learning  

nd
Pvt., Ltd ., 2 edit ion 2011  

rd

2.  R. Messenger , J. Ventre,  òPhotovolta ic Systems En gineer ingó, CRC Press 3 

REFERENCE BOOKS 
3.  Jha  A.R., òSolar  Cell  Technology and  App li cat ionsó, CRC Press, 2010.  

edit ion.,201 0.

4.  S.P. Sukhat me, J.K.Nayak ., òSolar  Energyó, Tata  McGraw  Hi l l Educat ion Pr ivate Limited,  New Delhi , 

2010.
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21EEPE06  

 

 
Solar  Photovolta ic 

Systems 
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5.  Ant onio  Luque   Steven   Hegedus   ,   ,óHan dbook  of   Photovolta ic  Science  and 

En gineer ingó, Wil ey 
nd  

2   Ed it ion 2010.  
6.  John  R. Balfou r,  Mi chael  L. Shaw, Sharl ave Jarosek ., òIntrod ucti on to Photovolta icsó, Jones &  

Bar t lett  Publi shers,  Bur li ngton,  2011.  

7.  Mi chael  Boxwell,óSolar  Electr icity  Handb ook : A simple, pract ical  gui de to solar  energy - designing  
and  insta lli ng solar  PV syste msó 201 5. 
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 Design of Hydro Power Sta t ion L T P C 

Course  Code: 21EEPE07  3 0 0 3 

Course  Type: PE     

Pre-Requ isi te None     
 
 

COURSE OBJ ECTIVES  
1.  To im par t  knowledge about  the plan ning involved  in sett ing up of a hydr o power  plant  and  to understand 

the im pact  of h ydr o unit s in  a global  and  societal  context . 
2.  To int rod uce the fundamental  concept s relevant  to h ydro power  plan ts. 
3.  High light  the im port ance of stabil ity of h ydro power plan ts. 
4.  To exp lain  the param eters to be taken int o consi derat ion wh ile design ing a hydr o power  plan t . 
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 
1.  App ly the  fu ndam enta ls of hyd rology, to vari ous hyd rauli c and  civil  str uctu res as requi red  for  

hyd ro-power  pr ojects. 
2.Contr ibu te as well as br ing about  inn ovat ions  and  developments in some areas li ke wave power  

and new  technologies in  hyd rauli c str uctu res. 
3.  Reali ze the  requi rement  of pr e-requi site  measures requi red  to mainta in the stab ili ty  in a hydro  

power pl ant.  
4.  Design hyd ro power pl ant  par t icu larly , elect ri cal  design par t.  

UNIT COURSE CONTENTS HOURS 

UNIT-I Layou t and  Planning  of Hyd ro Power Plant:  Intr oduction, layou t  of power  house, 
types of hyd ro power  schemes, sta ges of investi gat ion,  PFR, DPR, hyd rology, water 

avail abili ty  and  water  conductor  syst em. Penstocks,  types, penstock  sup ports,  tr ash 

racks  

 

 
8 

UNIT-II  Power Potent ial  Est imat ion of Hyd ro Power Plant s: Head,  dependabi li ty  ana lysis, 

layou t of elect ri cal  equi pment  in hyd ro power stat ion,  select ion of number  of u nits, 

capacity  of power  plant  and  energy generat ion, and economics of the  hyd ro power 

plant.  

 

 
8 

UNIT- 

III  

Tu rb ines: Introd uctio n , t ypes of hyd rauli c turb ines and  th eir  su itab ili ty  for  power 

plant,  governing  of tur bines, elect ro hyd rauli c govern ors,  t ime cons tants of 

govern ors  and  their  impor tance,  hyd rauli c turb ine losses and  efficienc y, cavitat ion, 
si lt  erosio n. 

 

 
8 

UNIT-IV Hyd ro Generators:  Intro duction,  cons truction  and  t ypes of hyd ro genera tors, 

specificat ions  of hyd ro generators,  cha racter istics  of hyd ro generators,  gener al 

ar ran gement  of water  wheel generators:  large hor izontal  sha ft  genera tors,  vert ical 

and  reversib le generators,  low speed generators,  u mbrel la type, brakes  and  jacks, 

losses and  efficiency  of hydro  generators,  parall el operat ion of alterna tor  in  a hyd ro 

power  plant.  

Insu lat ion and  temperature li mits,  testing  of generators,  generator  cooli ng and 

vent il at ion,  fire pr otectio n , desi gn of auxili ary and  grounding  syste ms, swi tchyard 

equi pmentõs, tr ansformers and  circu it  breake rs. 

 
 
 

 
8 

UNIT-V Stab ili ty  of Hyd ro Power Plants:  Special featu res of hyd ro power  plant  stab ili ty.  

 
8 

 

TEXT BOOKS 

 
1. Hydro Electr ic Engineer ing: Vol.I,II,II I, by J.  Gu thr ie Brown,  Black ie & S on Ltd., London. 

 
2. A Hand  Book  of Hydro Electr ic Engineer ing by N.C. Nigam,  Nem Chand Publishe rs, Roork ee. 

 
REFERENCE BOOKS 

 
3. Generat ion of E lectr ical Energy by B.R. Gu pt a, S. Chand &  Co. 

 
4. Elements of E lectr ical  Power  Stat ion,  Design  by M.V.Deshpande, AH Wheeler  &  Co. Ltd .
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5. Electr ical  Machines, by D.P. Kothar i and  I.J . Nagrath,  TMH . 

 
Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO) 
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Object ives 
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21EEPE07  

 

 

Design  of Hydro 
Power  Stat ion  
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CO4    x 
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P LC, DCS and SCADA L T P C 

Course Code:        2 1EEPE08  3 0 0 3 

Course Type: PE     

Pre-Requisite None     

 

COURSE OBJ ECTIVES  
1. To gain kn owl edge in  PLC, DCS and  SCADA 

2.  To Apply PLC and  SCADA prog ramming for  selected  indust ri al  pr ocesses 

3.  To study  vari ous aspects of D CS architectu re and  indust ri al  au tomat ion  

4.  To learn vari ous aspects of industr ial  data  communicat ion pr otocols 
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  Learn ha rdware, archi tectu re and  software for  PLC and  SCADA 

2.  Learn PLC and SCADA pr ogram ming for  selected  indust ri al  pr ocesses 

3.  Study  DCS architectu re and  industr ial  au tomat ion 
4.  Learn vari ous indust ri al data  commu nicat ion pr otocols 

 

UNIT COURSE CONTENTS HOUR 
S 

UNIT-I Distr ibu ted Cont rol System: Meaning  and  necessity  of distr ibu ted  contr ol; 
ha rdware components  of DCS; DCS software. 

 

8 

UNIT-II  In tr oduc ti on Programmable Logic Contr ol ler  (PLC): PLC versus 
microproce ssor / microc on tro ll er/ c omputer,  advan tages and  disadvanta ges of 

PLC, architectu re and  ph ysical forms of PLC. 

Basic PLC fun ct ions: Registers:  holding,  input  and  ou tp u t  registers;  Timers and 

t imer func t ions;  count ers  and  count er  func t ions  

In terme diate PLC fun cti ons: Ar ith metic  func t ions: add it ion,  subt ract ion, 

mul t ipli cat ion,  divis ion and  oth er  ari th metic  fu nc t ions;  Nu mber  compari son and 

conversio n. 

 
 
 
 

8 

UNIT- 

III  

Data  Hand ling Func ti ons of PLC: Skip  func t ion and  app li cat ions; master c ontrol  

rel ay func t ion and  app li cat ions;  ju mp wi th  non-retu rn and  retu rn;  data tab le, 

register  and  oth er move fu nc t ions. 

Bit  Func ti ons of PLC: Di gital  bit  func t ions  and  app li cat ions; seq uencer func t ions 

and  app li cat ions. 
Advanced Func ti ons of PLC: Ana log input  and  ou tp u t func t ions, ana log inpu t  

and  ou tp u t  modul es, analog signal  pr ocessing in PLC; PID control  func t ion, 

network  comm unicat ion func t ion.  

 
 
 
 

8 

UNIT- 

IV 

PLC   programm ing:  PLC   pr ogram ming  languages,  ladder   pr ogram ming, 

mnemonic  

pr ogram ming and  hi gh-level language pr ogram ming. Case study  of Tank  level 

control  syst em and  Sequenti al swi tching of motors. 

 

 
8 

UNIT-V SCADA: Supervisory c on trol  versus distr ibu ted control;  Layou t  and  par ts  of 

SCADA system, deta il ed block  schemat ic of SCADA syste m; Fu nc t ions  of SCADA 

syste m: data  acqui sit ion,  monitor ing, control,  data  coll ection  and  storage, data 

pr ocessing  and  calcu lat ion, rep ort  generat ion; MTU: func t ions,  sin gle and  du al 

computer  configu rat ions  of MTU; RTU: fu nc t ions,  architectu re /  layou t;  MTU- 

RTU communicat ion and RTU-field  device  comm unicat ion.  

 

 
 

8 

 

TEXT BOOKS 
1. Johnson CD,  òProcess Control  Ins trumentat ion Technology,ó Prent ice Hall  

2.  Chemsmond  CJ, òBasic Control  Syst em Technology,ó Viva Books  

3.  Webb JW and Reis RA, ò Program mable Logic Con tro llersó Pren t ice-Hall Ind ia 

4.  Hack worth JR and  Hackworth  FD,  ò Program mable Logic Control lers,ó Pearson Ed it ion  

5.  Boyer SA, òSupervisory  Control  and  Data  Acqui sit ion (SCADA), Internat ional  Society  

of Au tomat ion 

REFERENCE BOOKS 
1.  Stu art  A. Boyer:  òSCADA- Supe rvisory  Control  and Data  Acqui sit ionó, Instr u ment  Society  of 

th
America Pub li cat ions,  USA, The Ins trumentat ion system  and  Au tomat ion Society,  4 Ed it ion,  2010

2.  Gordon  Clarke,  Deon Reyndersó Pract ical  Modern  SCADA Protocols: DNP3, 60870.5  and
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 Program ming with Java L T P C 

Course Code: 21EEPE09  3 0 0 3 

Course Type: PE     

Pre-Requ isite None     
 

COURSE OBJ ECTIVES  

1.  To pr ovide  an  overv iew of an  deskt op app li cat ion development  and  web app li cat ion development  using  

Java 

2.  To introduce  the  tools and  frameworks  requi red  to buil d Java Enterp ri se App licat ions.  

3.  To teach  the  funda mental  techni qu es and  pr incip les in achieving  the concepts  of Object  

Or iented Programming.  

4.  To enab le students  to have ski ll s that  wil l  help  them to solve complex real -wor ld pr oblems regarding 

Web, Deskt op and  Ent erpr ise App li cat ion Development. 

COURSE LEARNING OUTCOMES (CLO) 

At  the end of the cou rse, the student  will  be able  to 

1.  Understand  the  vis ion of Object  Or iented Programming from indust ry cont ext.  

2.  Understand  and  app ly Object Or iented Program ming using  Java using  java I.D.E. 

3.  App ly and  ana lyze mul t ith read ing pro gram ming of Java Language to create  more robust  and 

fast  app li cat ions.  

4.  Evalu ate the app li cat ion of Web Server  and  App li cat ion Server  and  how to deploy Web App li cat ions.  

5.  Buil d and  create  Web Appli cat ions  using  front  end  as ht ml, css and  java scr ipt  and  back end  using  

Java Servlets and  J.S.P(Java Server  Pages). Creat ing pr ojects by estab li shing  dat abase connect ion wi th  

IBM DB2 or  MySql. 

 
UNIT COURSE CONTENTS HOUR 

S 

UNIT-I INTRODUCTION Introd uct ion to object-or iented pr ogram ming,  Object c oncepts, 

Key pr incip les of object -or iented pr ogram ming. 

 

8 

UNIT-II  INTRODUCTION TO UM L AND JAVA PROGRAMMING LANGAUGE D evelop ment  

pr oject li fe cycle.  Introd u ct ion to  UM L -Stat ic UM L Di agrams  :Class, Object,  

Component, Deployment  - Dynamic  UM L Di agrams  ð Use Case, Sequence, Activ i ty, 

State  Cha r t.  Introduct ion to the  Java pr ogram ming language. Introd uction  to  the 

Java development  and  Produ ctiv ity t ools. Objec t -or iented pr ogram ming : Java 

synt ax bas ics - Par t  1 ,Java syntax  basics - Par t  2 . 

 
 

 
8 

UNIT- 

III  

CONCEPTS OF CORE JAVA Wri t ing simp le Java code using  the  IDE,  Buil ding 

classes, Debug app li cat ions, Inher itanc e, Design patte rns  and  refactor ing, 

Interfaces,  Coll ectio ns, Gener ics, Threads  and  synchro nizat ion, Ut ili ty  classes, 

Except ions  and  excepti on handl ing,  I/ O and  serializat ion.  

 
 

8 

UNIT- 

IV 

INTRODUCTION TO ENTERPRISE APPLICATION DEVE LOPMENT JavaBeans, 

Introd uction  to  Java EE Web Component, O verview  of Servlets,  Java EE 

Conta iner  Services  Overview, Servlet  API, Overview of JavaServer Pages, 

JavaServer  Pages Specificat ion and  Syntax.  

 
 

8 

UNIT-V ENTERPRISE APPLICATION DEVE LOPMENT Create and Edit  HTML and JSPs, 

Debugging Web App licati ons, Web Arch ive Deployment D escr iptor, Se ssion  State  

Storage Issues,  Cook ie API, Ht tpSession: Mana gement  of App li cat ion Data,  URL 

Rewr it ing,  Best Pract ices for  Session  Mana gement, JSP Expression  Language, JSP 

Custom Tags, JSP Tag Fil es. Create  and Ed it  Servl ets, Fil ters,  and  Listeners,  

XD oclet and  Annotat ions,  Connecting  to a dat abase, Web App li cat ion Secur i ty, 

Java EE 12  Packa ging a nd Deployment, Best Pract ices for Server,  Side 

App li cat ion Development.  

 
 
 

 
8 

UNIT- 

VI 

PROJECT  

5 
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SUB CODE  Course name Cou rse 
Object ives 

CLO 1 CLO 2 CLO 3 CLO 4 CLO 5 

 

 
21EEPE09  

 
Program ming with  

Java 

CO1 x x x x  

CO2  x    
CO3   x   
CO4    x x 

 

 

 
 
 
 

TEXT BOOKS 

1.  Effective  Java, Au th or  ð Joshua  Bloch,  Latest  Ed it ion ð 3rd  Ed it ion,  Publi sher  ð Add ison Wesley. 

2.  Java - The Complete Reference, Au thor  ð Herbert  Schi ldt,  Latest  Ed it ion ð 11th Ed it ion, 

Publi sher  ð McGraw  Hi l l Educat ion.  
 

REFERENCE BOOKS 

1.  Core Java An Integrated  Approach  (Black  Book), Au thor:  Dr . R. Nageswara  Rao 

2.  Think ing in  Java, Au th or : Bruce Eckel  
 

Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO)
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 MEC HATRONICS L T P C 

Course  Code: 21EEPE10  3 0 0 3 

Course  Type: PE     

Pre-Requ isi te None     
 
 

COURSE OBJ ECTIVES  
1. To understand  the fundamentals  of flu id  power Principles,  cha racter ist ics  of the flu id  

power  system components. 
2. To acqu ire knowledge of flu id  power  system componen ts for  var ious app lica t ion  
3. To develop flu id  power  circu its to var ious mechatro nic systems. 
4. To acqu ire knowledge of flu id  power  in  to var ious mecha tro nic app lica t ions.  
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  Understand  the  fund amenta ls of flui d power  Princ iples, char acter istics  of the  flui d power 
system  components. 

2.  Ana lyze the  flui d power  system  components  for  vari ous app li cat ion 

3.  Design and  develop flui d power  ci rcu its  to vari ous mechat ronic  syste ms. 

4.  Understand  flui d power  in to  vari ous mechat ronic  app li cat ions.  
 

 
UNIT COURSE CONTENTS HOURS 

UNIT-I Mechan ical Actu at ing Systems: Types of mot ion,  Degrees of freedom, cons traint s, 

Kinemat ic Cha ins,  Cam, Gear  and  gear tr ains, Ratchet and  pawl Belt  dr ive, chain 

dr ive, Beari ng,  pre  loading. 

Hyd rauli c &  Pneumat ic Actu at ion Systems: Flui d power  syste ms, hydra uli c 

syste ms, Pneumat ic sys tems, syst em str uctu re and  signal  flow, hyd rauli c pumps 
and  Pressure  Control  Valves  and  regul at ion,  air  compres sors  and  tre atment, 

Cyli nders,  Di rection  Con trol  Valves, Process  con trol  valves,  Rota ry  Actu ators, 

Accumu lators,  Ampli fiers,  and  Pneu mat ic Sequenc ing Proble ms 

 
 
 
 

8 

UNIT-II  Electr ical Actu at ion Systems: Switching Devices, Mechan ical  Switches ð SPST, 

SPDT, DPDT, keypads; R elays, Electro nic sensors,  Diode s, Thy ri stors,  Trans istors, 

solenoid operat ing Valve, Solenoid Operated Hy drauli c and  Pneumat ic Valves, 

Electro -Pneumat ic Sequencing  Problems. Control  of DC Motors,  Perma nent  Magnet 
DC Motors,  Bush  less Permanent  Magnet  DC Motors, AC Motors  and  speed controls, 

Stepper  Motors  and  Cont rols, Servo Motors.  

Di gital  Electro nics and  systems: 

Number  Systems, Bina ry Mathe mat ics, Boolean Algebra, Gates  and  Inte grated 

Circu its  Like 740 8, 740 2, Karnau gh Maps,  App li cat ion of Logic Gates as: Pari ty 

Generators,  Di gital  Comparators, BCD to Decimal  Decoders,  Fli p Flops and 

app li cat ions,  sequent ial  logic, Mi croproce ssor  and  microc ont roll ers,  pr ogramming, 

ins truction  set,  assembly language, C pr ogram ming for  Intel  8051  /  8082  micro- 

control ler.  

 

 
 
 
 
 
 

8 

UNIT- 

III  

Sensors, tr ansducers  and  app li cat ion: Performance Termi nology, Stat ic and 

Dynamic  Character istic s, Disp lacement, Posit ion and  Proximity  Sensors, 

Potent iometer  Sensors,  St ra in Gau ge Element, LVDT, Optical  En coders,  Pneu mat ic 

Sensors, Hall Ef fect Sensors,  Tacho generat ors, Stra in Gau ge Load Cell , 

Therm osta ts, Photo  Dar li ngton.  Int er facing Sensors  in Mechat ronic  System. 

 

 
8 

UNIT-IV System  In terfac ing and  data  acqui sit ion:  

Data ac qui sit ion  syst ems, Data loggers,  SCADA, In terfac ing requi rements, Bu ffers, 

Dar li ngton  Pair,  Hand sh ak ing,  Serial  and  Parall el Port  Interfacing,  Peripheral 

Interface  Adapte rs, Ana log to Di gital  Conversio n, Di gital  To Ana log Conversion, 

Sample  and  Hold Ampli fiers,  Mul t iplexers,  Time Div ision  Mul t iplexing,  Di gital  Signal 

Processin g,   Pul se   Modul at ion,  Component   In terconnect ion  and   Impedance 

Matching,  Interfacing  Motor  dr ives. Electr ical  power supp ly and  prot ection. 

Introd uction  to  signal  condit ionin g:  Signal  Condit ioning  Processes,  In vert ing 

Ampli fiers,   Non   Invert ing   Ampli fiers,   Sum ming,   Integrat ing,   Dif ferenti al , 

Logari th mic  Ampli fiers,  Comparators,  Ampli fiers  Error,  Fil ter ing,  wheatstone 

Br idge, Temperature  Compensat ion,  Ther mocouple Compensat ion, 

 

 
 
 
 
 

8 
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SUB CODE  Course name Cou rse 
Object ives 

CLO 1 CLO 2 CLO 3 CLO 4 

 

 
21EEPE10  

 

 
MECHATRONICS 

CO1 x    

CO2  x   

CO3   x  

CO4    x 
 

 

UNIT-V    Program mable  Logic  Control ler  (PLC):  Evolu t ion  of  PLC's  -  Sequent ial  and 

pr ogram mable cont roll ers - Architectu re- Program ming of PLC - Relay logic - Ladder  
logic - Gates,  Fli p flops and Timers.                                                                                

8 
COMMU NICATION IN PLC's: Requi rement  of communicat ion networks  of PLC - 
connecting  PLC to compu ter  - Inter locks  and  alarms - Case study  of Tank  level 
control  syst em and  Sequenti al swi tching of motors. 

 

TEXT BOOKS 
1.W. Bolton,  òMechatr onics ð Electr onic  control  systems in Mechan ical  &  Electr ical  En gineer ingó, Pearson 

Educat ion Ltd., 2003.  

2.K. P. Ramachandran,  G.K. Vij ayaraghavan,  M.S. Balasunda ram,  Mechatronics  - Integrated  Mechan ical  

Electro nic Syst ems, Wil ey. 

 
REFERENCE BOOKS 

1.Joji P, Pneumat ic Cont rols, Wil ey. 
2.Dan Necsul escu , Mechat ronics,  Pearson 

3.David  g Alciatore, Mi chael B Hist and,  òIntrod uct ion to Mechat ronics         and  measurement  

syst emsó, Mc Graw  Hi l l Educat ion.  

4.A Smaili , F Mrad, òMechatr onics  ð Integrated  Technologies for  Intel lig ent  Machine s, 

Oxford  Hi gher  Educat ion.  

5.Nita igour  Premchand  Maha li k,  òMechat ronics  Pr incip les, Concepts  &        App li cat ionó, Tata  

McGraw  Hi l l Publi sh ing Co.Ltd., 2003.  

6.John  Pippenge r , Tyler òHicks,  Ind ustr ial  Hyd raulicsó, McGraw  Hi l l Interna t ional  Ed it ion  

7.  AndrewParr,  òHyd rauli cs and  pneumat icsó, Jaico Publi shing  House 
8.  FESTO, òFundam ent als of Pneumaticsó, Vol I,  II, III.  

9.  Petrezeull a, òProgrammable Control lersó, McGraw Hi l l 

10.  Hu ghes .T, òProgrammable Logic Control lersó, ISA Press 

11.  Curt is D. Johnson òProcess Cont rol Instr umentat ionó Tech 8TH Edit ion  Pren t ice Hall  

12.  Ant hony  òEsposito, ò Flui d Power wi th  app li cat ionsó, Prent ice Hall int ern at ional  
13.  Maju mdar  .S.R, òOil  Hyd raulicsó, Tata  McGraw  Hi l l 
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 Advanced Topi cs in Electri cal  Insul ati on L T P C 

Course  Code: 21E EPE11  3 0 0 3 

Course  Type: PE     

Pre-Requ isi te None     
 

COURSE OBJ ECTIVES  
1.To acqui re fair  knowl edge on the char acteristics  of insu lat ion materials and  to famili ari ze the  

testing  and  measurement  of insu lat ion for  vari ou s equ ipmentõs. 

2.To select  the app ropr iate insu lat ion material  and  to understand  about  failu res.  

3.To famili ari ze about  dielect ri cs and  vacu u m insu lat ion.  

4.  Acqui re kn owl edge on advanced  measur ing and  testing  techni qu es. 
 

COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

 
1. Select  the app ropr iate insu lat ion materi al  and  to u nderstand  about  failu res.  

2.  Fami li ari ze about  dielect ri cs and  vacuu m insu lat ion.  

3.  Acqui re knowl edge on advanced  measur ing and  testing  techniques. 
4.  To famili ari ze testing  and  measurement  of insu lat ion for  vari ous equi pmentõs. 

 

 

UNIT COURSE CONTENTS HOUR 
S 

UNIT-I INSULATION MATERIALS AND FAILURES 
Electr ical  discharge ð par t ial  break  down,  Classificat ion of elect ri c fields, 

Types of Die lectr ics, E lectr ic strength  of dielect r ics, Organ ic and  inorgan ic 

insu lat ion materi als, In sul at ion materi als pr opert ies ð app li cat ion, Causes of 

insu lat ion de grad at ion, Failu re modes, Recent  insul at ion testing  and  diagnostic 

techni qu es 

 

 
 

8 

UNIT-II  DI ELECTRICS 

Sources of dielect ri cs ð character istics,  Behavi or  of d ielect ri cs in elect ri c fields, 

Machine  insu lat ion syst em, Insu lat ion defects  ð insu lat ion stres s, Composite 

insu lat ion  syste m,  Nano  dielect ri cs,  Propert ies  and  handl ing  of  Su lphur 
hexafl uor ide ð app li cat ion 

 

 
8 

UNIT- 

III  

VACUUM INSULATION 

Breakdo wn elect ron emission,  Pre-breakdo wn conduction,  Effective  condit ion of 

elect rodes, Breakdo wn mechan ism in vacuu m, Factors  affecting  brea k down 

voltage, Vacuu m circu it  breake r , Space app li cat ion,  Tu tor ial  

 

 
8 

UNIT- 

IV 
INSULATION TESTING 

Classificat ion of testing  ð Procedu res and  standa rds, Testing  au tomat ion, Par t ial 

discharge test,  Die lectr ic loss test,  Insu lat ion Testing  of equi pment s, Testing  of 

Trans former and cable accessor ies, Testi ng of Electr ical  swi tchgear and  ci rcu it  

breake rs, Testing  of Motor  and  Generators  

 

 
8 

UNIT-V ADVANCED MEA SUREMENT AND DI AGNOSTIC TECHNOLOG IES 
Di gital  impul se recorders  ð digi tal  techni qu es in  test ing,  Testing  au tomat ion,  

Electr ic field  measurements,  Electro  opt ic sensors  ð Magneto Optic  Sensors, 

Space char ge measurement  techni qu es, Electro  ð opt ical  imaging techniques, 

Insu lat ion resistance  measu ri ng instr uments 

 

 
8 

 
 

TEXT BOOKS 
 

1.  Ravind ra Arora,  Wolf gang Mosch, òHi gh voltage and elect ri cal  insu lat ion engineeringó, IEEE  press  
 

series on power  engineering,  2011  
 

2.  Pau l Gi ll , òElectr ical  power  equi pment  maint enan ce and  testingó, Second  edit ion,  CRC Press, 
 

Taylor  &  Francis  group,  2009  
 

REFERENCE BOOKS 
 

1.  N.H.Mali k,  A.A.Al-Ara iny,  M.I.Qureshi, ò Electr ical  insu lat ion in power  syste msó, CRC Press, 
 

Taylor  &  Francis  group,  1998
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CLO 1 CLO 2 CLO 3 CLO 4 
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 React ive Power Control and FACT Devices L T P C 

Course  Code: 21E EPE12  3 0 0 3 

Course  Type: PE     

Pre-Requ isi te      
 

COURSE OBJ ECTIVES  
1. To introduce  the vari ou s topolog ies of the  power electro nics ci rcu its.  
2.  To pr ovide  basic u nde rstanding  of the  emerging power  elect ronics  technologies for  power ut ili ty  

app li cat ions. 
3.To enab le stud ents  to u nderstand  the ha rmonics  issues  in power  u t ili ty  and means of 

control li ng it us ing power elect ronics.  
4.  To enab le stu dents to design power  elect ronics  ci r cu it  that  can  cont rol act ive and  react ive 

power flow. 

COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 
1.  Descr ibe the  technical  char acter istics  and  performance of the elect ri c power system  wi th  and  

wi th ou t power  electron ics supp ort.  
2.  Identif y, formul ate and  ana lyse complex pr oblems in elect ri c power  engineer ing.  
3.  Identify  di fferent  power  elect ronic  based  solu t ions  for  improving  both the  steady state  and  the 

tr ansient.  
4.  Comm u nicate  and  work  effective ly on why  and  how power  elect ronics  can  be used for  power  u 

u t ili ty  app li cat ions.  
UNIT COURSE CONTENTS HOUR 

S 

UNIT-I In tr oduc ti on: Fu nd amentals of ac power  tr ansmission,  tr ansmission  pr oblems 
and  need   emergence  of   FACTS-FACTS  cont rol  considerat ions,  FACTS 
control lers.  

 
8 

UNIT-II  Pri nciples of Shunt Compensati on: Vari able Imp edance  type and  swi tching 
converter  typ e- Stat ic Synchro nous Compensator  (STATCOM) configu rat ion, 

char acter istics  and  contr ol. 

 
8 

UNIT- 
III  

Design Pri nciples of Stat ic Seri es Compensat ion: Series compensat ion using 
GCSC, TCSC and  TSSC, app li cat ions,  Stat ic Synchro nous Series Compensator  
(SSSC). 

 
8 

UNIT- 
IV 

Pri nciples of Opera t ion: Steady  state  model  and  char acter istics  of a stat ic 
voltage regul ators  and  phase shift ers- power ci rcu it  configu rat ions.  

 

8 

UNIT-V UPFC: Princip les of operat ion and  char acter istic s, indep endent  act ive and  
react ive power  flow cont rol, compari son of UPFC wi th  the  control led series 
compensators  and pha se shift ers.  
Stabili ty  Analysis:  Modeling  of  FACTS  devices,  opt imizat ion  of  FACTS, 
tr ansient  and  dynamic  stabili ty  enhancement  

 

 
8 

 
 

 
TEXT BOOKS 

1.  Mohan  Math ur,  R. &  Raji v K. Varma, òThy ri stor  Based FACTS Control ler for  Electr ical  

Trans mission  Systemsó, Wil ey Intersc ience Publi cat ions,  2002.  

2.  Narain  G. Hin goran i&  Laszlo Gyugyi , òUnderstand ing FACTS ð Concepts &  Technology of Flexible 

AC Trans mission  Systemsó, Standa rd Publi shers, New Delhi,  200 1. 

3.  Enr ique Acha,  Claudio R. Fu ert e-Esqui vel,  Hu go Ambr iz-Pe ŕez and  Ce´sar  Angeles-Camach o, òFACTS - 

Model li ng and  Simu lat ion in Power Networksó John  Wil ey and  sons  Ltd., 2004  

4.  Dash. S.S , òFlexible AC Trans mission  Systems for  Power syste mó, Vij ay Nicole publi cat ion,  Second  

edit ion,  2015  

REFERENCE BOOKS 
5.  K.A.  Padiyar , òFACTS Contro ll ers in  Power Tran smission  and  Distr ibu t ionó, New Age 

Internat ional  Publi shers ., Ind ia, 2007.  

6.  Hin goran i, L.Gyugyi , ôConcepts  and  Technology of Flexible AC Tran smission  Systemõ, IEEE  Press, 
New York,  2000  ISBN ð078033  4588.  

7.  Padiyar  K.R., ôFACTS cont roll ers for  Tran smission  and  Distr ibu t ion systemsõ New 

Age Internat ional  Pu bli shers.  

8.  Song,  Y.H.  and All an  T. Johns, ôFlexible AC Trans mission  Syst ems (FACTS)õ, Ins t itut ion of
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Electr ical  Eng ineers  Press, Lond on 
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 Micro  Elect ro  Mechanical Systems L T P C 

Course  Code: 21E EPE13  3 0 0 3 

Course  Type: PE     

Pre-Requ isi te None     
 

COURSE OBJ ECTIVES  
1.  To impar t  bas ic kn owl edge of va ri ous fabri cat ion techniques, design and  ana lysis  of micro  elect ro 

mechan ical  syst em (MEMS) based  components. 

2.  To u ndersta nd standa rd micro  fabri cat ion techni qu es. 

3.  Conversant  wi th  mechan ical  and  electr ical  behav iors  of MEMS. 

4.  To demonstrate  sensing and  act uat ion techni qu es of MEMS syste m. Also, to understand  the  app li cat ion of 

MEMS in real-wor ld syste ms. 
 

COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  Understand  the fu ndam enta ls of Mi cro  Elect ro  Mechan ical  Syst ems (MEMS). 

2.  Identify  and  unde rstand  standa rd micro  fabr icat ion techni qu es. 

3.  Conversant  wi th mechan ical  and  elect ri cal  behaviors  of MEMS. 

4.  Demonstrate  sensing and  act uat ion techni ques of MEMS syst em. Also, to 
underst and  the  appli cat ion of MEMS in  real -wor ld syste ms. 

 

UNIT COURSE CONTENTS HOURS 

UNIT-I In tr oduc ti on to ME MS 

Overview of MEMS, new t rends  in engineer ing and  scienc e, Mi cro  and  Nano  scale 

syste ms, Intr insic  char acteristics  of MEMS, Elements  of MEMS: Mi cro  sensors and 

micro  act uators,  Mi croel ectro nics fabri cat ion pr ocess, Ener gy domains, materials 

for  MEMS: Sili con, polymers,  metals, Packa ging and  int egrat ion:  Glass 

encapsul at ion,  MEMS process int egrat ion str ategies, App li cat ions  of micro  and  nano 

lectro mechanical  syste ms. 

 
 

 
8 

UNIT-II  Fabri cat ion Techn ologies 

Sur face micromachinin g: Sacr ificial layer pr ocesses (Mi cro  motors),  Bul k 

micromachinin g: Mi cro  needles, micro  nozzles, Etchin g: Dry  etching,  plasma 

etching,  Wet etc hing:  Princip le and  pr ocess archite ct,  Hi gh Aspect -Rat io Processes: 

Lith ograph ie Galvan oform ung Abformu ng (LIGA), Deep React ive Ion Etching  (DRIE), 

Thin  fil m deposit ion:  Chemical  Vapor  Deposit ion (CVD), Phys ical  Vapor  Deposit ion 

(PVD): Evaporat ion and  spu tter ing.  

 
 

 
8 

UNIT- 

III  

Mechanical and El ect ri cal Concepts 

Mechan ical  concepts:  Crystal  planes and  or ientat ion, Internal  force analysis: 

Newtonõs law of mot ion,  Definit ions  of stre ss and  strain,  general  scalar  rel at ionship 

between str ess and  str ain , Mechan ical  pr opert ies of si li con and rel ated  thin  fil ms, 

Flexu ral  beam  bending  ana lysis  u nder  simp le loading condit ions, T orsional 

deflectio ns, spr ing constant  and  resonant  fr equency, Electr ical  concept s, 

semiconduc tor  materi als, Calcu lat ion of cha rge carr ier concentrat ion, Condu ct ivity 

and  resist ivity  of semiconductor.  

 
 
 
 

8 

UNIT-IV Sensing and Actua ti on Techn iques  
Mi cro  sensors:  Electr ostat ic sensor,  pr incip le of parall el plate capacitors  and  its 

app li cat ions,  Thermal  sensor:  Fu ndam enta ls of th ermal  tr ans fer,  th ermal  

bimorph  pr incip le, Piezoresist ive sensor:  Materi als, piezoresist ivit y, Piezoelectr ic 

sensor:  Materi als and  Piezoelect ri c effect,  Mi cro  actu ators:  Actu at ion using  thermal 

forces, Actu at ion using  shape memory  all oys, Actu at ion using  piezoelect ri c crysta ls, 

Actu at ion using  elect rostat ic forces (Parall el plate,  torsion  bar), Actu at ion using 

elect rostat ic forces (Comb dr ive act uators ), Mi cro mechanical  motors  and  pumps.  

 
 
 
 

8 

UNIT-V Case Studies of MEMS 

MEMS inert ial  sensors  in  au tomobil es: Airbag  depl oyment, au tomobil e navi gat ion, 

MEMS vibratory  gyroscope, MEMS accelerometer,  MEMS devices  in comm ercial 

app li cat ions:  Ink jet pr int ers,  Di gital  Mi cro  mirr or  Devices (DMD), Radio frequ ency 

MEMS swi tches, MEMS devices in space explora t ion,  micropower  sources, 

microtu rbines  and  microflui dics,  MEMS  devices  in  Biotechnology:  Scanning 

Tunneling 
Mi cros copes (STM), Polymerase Cha in React ion (PCR) microsyste ms for  DNA 

 
 
 
 

8 
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ampl ificat ion.  
 

 
 
 
 
 

TEXT BOOKS 
1.  Chang  Liu , òFoundat ion of MEMSó, 2nd  edit ion,  Dor li ng Kindersley  Ind ia Pvt.  Ltd,  2012.  

2.  Tai  Ran Hsu , òMEMS and  Mi crosyste ms Design and Manu fact u reó, Tata  McGraw Hi ll , 2002.  
 

REFERENCE BOOKS 
3.  Reza Ghodssi,  Pinyen , òMEMS Materi als and  Processes Hand bookó, Spr inger  Science Busine ss Media, 

2011.  

4.  Rai-Chou dhu ry P., òMEMS and  MOEMS  Technology and  App li cat ionsó, Pren t ice Hall of Ind ia Learning  

Private Limited,  2009.  
5.  Nadim Malu f, òAn Intro duction  to Mi croelectr omechanic al Systems En gineer ingó, 2nd  edit ion,  Artech  

House, 2004.  

6.  Sergey Edward Lyshevski,  òMEMS and  NEMS: Systems, Devices,  and  Str u ctu resó, CRC Press, 2002.  
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 Elect ric al Power Ut i li zati on and Il lum inat ion L T P C 

Course  Code: 21E EPE14  3 0 0 3 

Course  Type: PE     

Pre-Requ isi te None     
 

COURSE OBJ ECTIVES  
1. To gain the  knowl edge about  power  u t ili zat ion by heating,  weld ing,  tr acti on , refr igerat ion and 

air  condit ioning  and illu minat ion syst ems 
2.  To gain the  knowl edge about  indust ri al  dr ives and tr action  system 

3.  To gain kn owl edge regard ing pr oblems in re fr igerat ion and  air  condit ioning  syste ms. 
4.  To u nderstand  cu rrent  gui del ines in  the  design,  cons truction,  and  mana gement  of safe and 

ener gy-efficient  lig hting  schemes. 
 

COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  Select  the  heating  and  weld ing requi rements and  the  lig hting  syst em 

2.  Fami li ari ze the  indust r ial  dr ives and  t ract ion system  

3.  Br ing solu t ions  for  the pr oblems in re fr igerat ion and  air  condit ioning  syst ems. 

4.  List  the cu rrent  gui del ines in the design,  const ru ction,  and  mana gement  of safe and  energy- 

efficient  lig hting  schemes. 
 

 
UNIT COURSE CONTENTS HOURS 

UNIT-I ELECTRIC HEATING AND WELDI NG 

Princip le of heating  ð modes of heat  tr ans fer,  Types of heating  ð Resistance  heat ing, 

Arc  heating  ð Induction  heating,  Eddy  cu rrent  heating  ð dielect ri c h eat ing, 

Advanta ges ð App li cat ions ð rel ated  simp le pr oblems, Princip les of weld ing ð types 

of weld ing,  Welding electrodes  ð Resistan ce welding,  Arc  weld ing ð ul tr asonic 

weld ing ð testing  of weld ing, Power supp ly ð compari son of types ð pr oblems 

 

 
 

8 

UNIT-II  ILL UM INATION 

Laws of illu minat ion ð lig hting  calcu lat ion,  Sources of lig ht  ð ph otometers, 

Illu minat ion syste ms ð lig hting  schemes, Lighting  syste ms ð ind oor  /  ou tdoor 

lig htin g, Electr ical  lamps  ð discharge /  arc lamps,  Sodiu m Vapour  ð Hi gh Pressure 

Mercury  Vapour  lamps,  Neon lamps  ð Flu orescent  tubes,  Design of lig ht ing - 

illu minat ion calcu lat ion 

 

 
 

8 

UNIT- 

III  

INDUSTRIAL UTILI SATION 

Selection  of motors  ð types of dr ives, Natu re of load ð char acter istics,  Speed contr ol 

ð enclosu res, Tran smission of dr ives, Size and  Rat ing,  Temperature  ð t ime cu rves, 

Insu lat ion materi als, En ergy conservat ion in  elect r ical  dr ives - Types of services, 

prob lems 

 

 
8 

UNIT-IV TRACTION AND BRAKING 
Systems of elect ri c tr acti on ð compari son of supp ly syste ms ð requi rement,  

Speed ð t ime cu rves ð mechanics  of tr ain movement , Power energy ou tp u t ð factors 

affecting  energy consum pt ion, Re lated  simp le problems, Types of brak ing ð 

regenerat ive brak ing,  Mechanic al brak ing ð auxili ary equi pment, 

Over-head  equi pment  ð cu rrent  coll ectors, Sag and  tension of t roll ey wi res, 

Feeding  and  distr ibu t ion systems - Energy saving 

 
 

 
8 

UNIT-V REFRIGERATION AND AIR-CONDI TIONING SYSTEMS 

Elements of refr igerat ion system  ð rat ing,  Vapour  compres sion syste m, 

Domest ic refr igerator ð water c ooler,  Electr ical  ci rcu its  of refr igerator  and contro ls, 

Concept  of Psychometr ics, Human  comfort,  Air  condit ioning  syste m, 
Classificat ion of air  condi t ioning  syste ms, App li cat ions  of a ir  condit ioning  systems 

 

 
8 

 

TEXT BOOKS 
1.  S.L.Uppa l, ò Electr ic power ó, Khanna  publi cat ion,  1997  

2.  R.K.Rajpu t,  ò Utili sat ion of elect ri cal  poweró, Fi rst  edit ion,  Lakshmi publi cat ions,  2006  

REFERENCE BOOKS



196 

 

 

SUB CODE  Course name Cou rse 
Object ives 

CLO 1 CLO 2 CLO 3 CLO 4 

 

 
21E EPE14  

 
Electr ical  Power 

Ut ili zat ion and 

Ill u minat ion  

CO1 x x x x 
CO2  x   

CO3   x  

CO4    x 
 

 
 

 
3.  Soni,  Gupta,  Bhatna gar , ò A course in elect ri c poweró , Dhanpat rai  and  sons,  1999  
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 Design of Elect r ical Machines L T P C 

Course  Code: 21E EPE15  3 0 0 3 

Course  Type: PE     

Pre-Requ isi te None     
 

COURSE OBJ ECTIVES  
1. To impar t  knowl edge design pr incip les, design li m itat ions  and  latest  design trends  of DC 

machine s. 

2.  To introduce  the fund amental  concepts  relevant  to the  Design of Distr ibu t ion and  Power 

tr ansformers.  
3.To enab le the  studen ts to understand  Complete Design Procedu re of Sin gle and  Three phase  

Ind ucti on Motors.  

4.  To enab le the stud ents  to understand  Design Procedu re of Three  phase  Synchro nou s 

Cyli ndr ical  and  Sali ent  type of Alterna tor.  

5.  To make the  students  aware about  the  use of computers  in  the  elect ri cal  machines  design.  
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.Understand  the basic design pr incip les, design li m itat ions  and  latest  design trends  of DC 

machine s. 

2.  App ly design concepts to design the wi ndin g, core, frame  and  cooli ng ci rcu it  of sin gle phase 
and three  phase  tr ans formers.  

3.  Ana lyze the  perf ormance and  accompli sh  complete design of sin gle phase and  three  phase 

induct ion motors. 

4 Design the main dimens ions,  select ion of stator  and rotor  slots, insu lat ion , t ype of wi ndin gs of 

three  ph ase alternator s. 
 

UNIT COURSE CONTENTS HOURS 

UNIT-I DC Mach ine design- Main dimension s, ou tp u t  equ at ion,  specific  electr ical  loading, 
specific  magnetic loading,  torque developed, c hoice of number  of poles, Armatu re 

react ion-mm f d istr ibu t ion , shape  of mm f wave, satu rat ion and  br ush  shiftin g, 

methods to red u ce armatu re react ion.  Commutat ion-comm uta tor  design.  Magnet ic 

ci rcu it - mmf , rel uctance,  slot  and  vent il at ing d uct s, app arent  and  real  flu x, flu x 

density  in teeth, calcu lat ions Field coil  Armatu re wi ndin g- types, lap and  wave, 

number ing,  num ber of  slots,  eq uali zer connections,  symm etry  of  commutator 

wi ndin g, layou t Starters.  

 
 
 
 

8 

UNIT-II  Transformer Design: Ou tp u t  equat ion,  design of core,  yoke and  wi ndin gs, overa ll 

dimensions, computat ion of no-load cu rren t , voltage regul at ion and  desi gn of 

cooli ng syste ms. 

 
8 

UNIT- 
III  

Ind uc ti on Motor  Design - Main dimensions, ou tpu t  equat ion,  specific  electr ical 

loading,  specific magnet ic loading,  air  gap,  windin g-layou t, Calcu lat ion of 

magnet izing cu rren t , no  load cu rren t . Leakage reactance  calcu lat ions- specif ic slot 

permeanc e, si gnific ance, semi closed  rect angul ar  slot,  inductance  calcu lat ions, 

rotor  bar  cu rrent  calcu lat ion, s emi-closed  rou nd  slot,  reacta nce/ slot a nd slot 
reactance  per ph ase. Eddy  cu rrent  loss rat io, Rotor  bar  cu rren ts- sl ip r ing ind u ction 

motor,  squi rrel  cage induct ion motor,  cu rrent  dist r ibu t ion, ca ge rotor  resis tance, 

tr ans format ion rat io, rms valu e of rotor  bar  cu rrent,  r ing cu rren t , copper  losses, 

equi valent  cage resistanc e. 

 
 
 

 
8 

UNIT-IV Sync hronous  Motor  Design-  Main  dimensio ns.  Harm onic  calcu lat ions-  pitch 

factor,  distr ibu t ion facto r , wi nding  factor,  mm f wave, armature react ion,  design 

considerat ions  to  redu ce harmonics,  Cooli ng design- cooli ng syst em, cooli ng media, 

calcu lat ions,  AC Windin gs- three  phase  wi ndin gs, single layer wi ndin gs, doube  layer 

wi ndin gs, fract ional  slot  wi ndin g. 

 

 
8 

UNIT-V Computer a ided design: Phi losophy of computer aided design,  advanta ges and 

li mitat ions.  Compu ter a ided design app roaches ana lysis, synt hesis a nd hyb ri d 

methods. Concept  of opt imizat ion and  its  general  pr ocedu re. Flow charts  for  design 

of tr ansformer,  dc machi nes, thr ee phase  induct ion and  synchronous machi nes. 

 

 
8 

 

TEXT BOOKS 
1.  Sawhney, A.K., òA Course in  Electr ical  Machine  Designó, Dhanpat  Rai &  Sons, New Delhi,  2013  
2.  Deshpand e,M.V.óDesign and  Testing  of Electr ical  Machine só, PHI learning  Pvt Ltdõ,2015
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REFERENCE BOOKS 

3.  A.Shanmu gasunda ram, G.Gangadha ran,  R.Palani  òElectr ical  Machine  Design Data  

Bookó, 

New Age Int enat ional  Pvt . Ltd ., Repri nt  2007 

4.  Rai .H.M, òElectr ical  Mach ine Designó, Sathya  Prak ashan  Publi cat ions,  Thi rd edit ion,  2004  
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 Special Elect ric al Machines L T P C 

Course  Code: 21E EPE16  3 0 0 3 

Course  Type: PE     

Pre-Requ isi te None     
 

 

COURSE OBJ ECTIVES  
 

1.  To acqui re a fair  knowl edge in the  work ing pr incip le, cons tructi on and  app li cat ions  of step per 

motors and  rel ucta nce motors  
2.  To acqui re a fair  knowl edge in  pr incip le of operat ion,  char acter istics  and  control  of perman ent  

magnet  br ushless  dc motors  and  synchro nous motors  

3.  To acqui re a fair  knowl edge to select  an en ergy efficient  li near  or  rota ry motor  based  on 

the  char acter istics  of the  load &  app li cat ion . 

4.  To acqui re a fair  knowl edge to incorporate  the corre ct  control  techni qu e to the machine  for  eff icient 

operat ion.  
 

COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

 
1.  Understand  the  work ing pr incip le, cons tructi on and  app li cat ions  of stepper  motors  and 

rel uctance  motors  

2.  Gain  kn owl edge in pr inci ple of operat ion,  char acter istics  and  control  of perm anent magnet 

br ushless  dc motors  and  sync hronous motors  

3.  Select  an en ergy efficient  l inear  or  rota ry motor  based on the cha racter istics  of the  load &  

app li cat ion.  

4.  Inc orporate  the correct  control  techni qu e to the machine  for  efficient  operat ion.  
 

 
UNIT COURSE CONTENTS HOURS 

UNIT-I STEPPER MOTOR 

Cons tru cti onal  featu res-Princip le of oper at ion-Modes of excit at ions-Theory  of torque 

prediction s, Types of stepper  motor - Vari able rel uctance  motor  , Sin gle and  mul ti 

stack  configu rat ions, Hy br id motor , Disc  Magnet  motor,  Claw tooth  motor,  Linear 

and  non-li near  ana lysis-Stat ic and  Dyn amic Character istics, Dr ive Cir cu its, 

Mi croproce ssor  based  con trol  of stepper  motors,  Closed loop control,  App li cat ions 

of stepper  motors  in r obot ics, CNC, compu ter  periphera ls, 3D  pr int ers  

 
 

 
8 

UNIT-II  SWITCHED RELUCTANCE MOTOR 

Cons tructi onal featu res,  Princip le of oper at ion,  Types of SRM, Torq ue pr oduction, 

design of sta tor  and  rotor  PLOle arc, Steady  state  per formanc e, Non-li near  ana lysis, 

Power converter  ci rcu its- Control  of SRM, Rotor  posit ion sensors-Ha ll effect sensing 

scheme, Optical  posit ion  sensing  scheme, Current  Regul ator s-Volta ge PWM type, 

Hysteres is type, Sensor -less operat ion-Closed loop control  of SRM-Character istics  

 

 
 

8 

UNIT- 

III  

SYNCHRONOUS RELUCTANCE MOTORS 

Cons tructi onal  featu res-Types-Axial  and R adial  flu x motors  - Operat ing pr inc iples, 

Vari able Relu ctance and  Hyb ri d Motors, SYNREL Motors- Voltage and  Torq ue 

Equ at ions,  Control  of SRM, Phasor  diagram- Character istic s-Vern ier motor,  Steady 

state  and  Dynamic  ana lysis  of Synchro nou s rel ucta nce motors  cont roll ed by voltage 
-fed converters  

 

 
 

8 

UNIT-IV PERMANENT MAGNET BRUSHLESS D.C.MOTORS 

Permane nt Magnet  mater ials-Magnet ic Cha racter istics  ð Permean ce coefficien t - 

Magnet ic ci rcu it  ana lysis,  Electro nic comm u tat ion- Princip le of oper at ion ðTypes of 

motors, Theory  of br ushl ess DC Motor  as vari able speed syn chro nous motor,  EMF 

and  torque equat ions,  Comm utat ion, Power  contro l lers,  Motor  char acter istics  and 

control,  Closed loop control  of BLDC motor -using  DSP, Mi cropro cessor  

 

 
 

8 

UNIT-V PERMANENT MAGNET SYNCHRONOUS MOTORS 

Princip le of oper at ion, Ideal  PMSM,  EMF and Torque equat ions, Armatu re reaction 

MMF , Synchro nous Reactance, Si ne wave motor  with  pract ical  wi ndin gs , Phas or 

diagram,  Circle  diagram-Cont rol of PMSM,  Power Converte r -Volt -ampere 

requi rements-Torq ue speed cha racter istic s, Linear  Synchr onous Motors, 
Mi croproce ssor  based con trol  of synchro nous motors 

 

 
 

8 
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TEXT BOOKS 

1.  Kenjo  T., òStepp ing Motors and  Their  Mi croproce ssor  Cont rolsó, Clarendon Press, Oxford, 1984  

2.  Mill er T.J. E.,  òBrushless  Permane nt  Magnet  and  Reluctance  Motor  Dr ivesó, Oxford  University  Press, 

1989  

REFERENCE BOOKS 
3.  Kri shnan  R., òSwitched Reluctance  Motor  Dr ives ð Model ing,  Simu lat ion,  Analysis,  Design 

and  App li cat ionó, CRC Press, New York,  2009.  

4.  Kri shnan  R., òPerman ent  Magnet  Synchr onous and Brushless  DC Motor  Dr ivesó, CRC Press, 

New York,  2010.  

5.  Jacek  F. Gieras,  Jacek  F. Gieras,  Mi tchell  Wing,  òPermanent  Magnet  Motor  Technology: Design 

and  App li cat ionsó, CRC Press , Second  Ed it ion , 2002. 

6.  Henders hot J . R. and  Mil ler T. J . E., òDesign of Bru shless  Permanent  Magnet  Machine só, Motor  

Design Books  LLC, 2nd  Edit ion,  201 0. 

7.  Jana rdanan  E.G., òSpecial Electr ical  Machine só, PHI Learning  Private  Limited, 2015.  
 

Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO)
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 Elect ric al Safety  
and Safety Management  

 
L 

 
T 

 
P 

 
C 

Course  Code: 21EEPE17  3 0 0 3 

Course  Type: PE     

Pre-Requisi te None     

 
 

COURSE OBJECTIVES 
1.  To Understand  the  Indian  elect ri city  rul es and  th eir  signific ance 
2.  To u nderstand  the  safety  standa rd in  resid enti al , commercial  and  agr icu ltural  Loads  
3.  To Learn about  elect ri cal  safety  ins tall at ion,  testing and  comm ission 
4.  To study  the  elect ri cal  safety  rul es, regul at ions  and quali ty  mana gement  by the 

power factor  impr ovement. 
COURSE LEARNING OUTCOMES (CLO) 

At  the end of the cou rse, the student  will  be able  to 
1.  Understand  the  Ind ian  elect ri city  rul es and  their  signific ance 
2.  Elu cidate  the safety  standa rd in  residenti al , commercial  and  agr icu ltural  
3.  Learn about  elect ri cal  safety  insta ll at ion,  testing  and  comm ission  
4.  Understand  about  elect r ical  safety  in distr ibu t ion system  

 

UNIT COURSE CONTENTS HOURS 

UNIT-I INDIAN  ELECTRICITY RULES AND ACTS AND THEIR SIGNIFICANCE 

Objective  and  scope ð ground  clearances and  sect ion clearances  ð standa rds on 

elect ri cal  safety  - safe li mits  of cu rren t , voltage ð ear thing  of system  neut ral  ð Rul es 
regarding first  aid and  firefighting  facili ty  

 

 
8 

UNIT-II  ELECTRICAL SAFETY IN RESIDE NTIAL, COMMERCIAL AND AGRICULTURAL 

INSTALLATIONS 
Wir ing and  fitting  ð Domestic  app li ances  ð water  tap  giving  shock  ð shock  from wet 
wall ðfan  fir ing shock  ð mul t i-stor ied buil ding ð Tempora ry ins tall at ions ð 

Agr icu ltur al pump ins tall at ion ð Doõs and  Donõts  for  safety  in the  use of domestic 

elect ri cal  app li ances  

 

 
 

8 

UNIT- 

III  

SAFETY DU RING INSTALLATION, TESTING AND COMMISSIONING, OPERATION 

AND MAINTENANCE 

Prel imina ry prepa rat ions  ð safe sequence ð r isk  of plant  and  equi pment  ð safety 

documentat ion ð field  quali ty  and  safety  - personal  pr otective  equi pment  ð safety 

clearance  not ice ð safety  precau t ions  ð safeguards for  operators  ð safety  

 

 
 

8 

UNIT-IV ELECTRICAL SAFETY IN HAZARDOUS AREAS 

Hazardous zones ð class 0,1 and 2 ð spark,  flashovers and  corona  discharge and 

func t ional  requi rements ð Specific at ions  of electr ical  plants,  equi pments for 

hazardous  locat ions  ðClassificat ion of equi pment  enclo sure for  vari ous hazardous 

gases and  vapours  ðclassificat ion of equi pment / enclosu re for  hazardous  locat ions.  

 

 
8 

UNIT-V ELECTRICAL SAFETY IN DISTRI BUTION SYSTEM  

Total  quali ty  control  and  mana gement  ð  Imp or tance  of  hi gh  load  factor  ð 

Disadv anta ges of low power factor  ð Causes of low P.F. ð power  factor  impr ovement  

ð equi pments ðImp ort ance of P.F. impr ovement.  

 

 
8 

 

TEXT BOOKS 
 

1. Rao, S. and  Salu ja,  H.L., òElectr ical  Safety, Fi re Safety Engineer ing and  Safety 
 

Mana gementó, Khanna Publishe rs, 1988 . 
 

2. Pradeep Cha turvedi,  òEnergy Management  Policy,  Plan ning and  Ut il izat ionó, Concept  
 

Publishi ng Company,  1997 . 
 

REFERENCE BOOKS 
 

1. Nagrath,  I.J . and  Kot har i,  D.P., òPower  System Engineer ingó, Tata McGraw Hil l,1998 . 
 

2. Gu pt a, B.R., òPower  System Anal ysis and  Designó, S. Chand and  Sons, 2003.
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3. Wadhwa, C.L., òElectr ic Power  Systemsó, New Age In terna t ional,  2004 

 
 
 
 

Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO) 
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 Elect ric al Systems Design for  Bu i lding L T P C 

Course  Code: 21E EPE18  3 0 0 3 

Course  Type: PE     

Pre-Requ isi te None     
 
 

COURSE OBJECTIVES 

1.The course aim is to pr ovide  kn owl edge on the under lyi ng work ing pr incip les of the  electr ical  

serv ice ins tall at ions  in hi gh r ise buil dings and  to int roduce the  governing  regu lat ions  and  maint enan ce 

pr incip les of electr ical  services in buil dings.  

2.To understand  illu mina t ion schemes in  buil dings.  

3.To understand  Solar  Electr ic System  Design for  Buil dings.  
4.To Know regul at ion and  safety  ins tall at ion pract ices of b uil dings  against  lig ht ning,  ear thin g, elect ri c 

shock , elect ri c fire.  

COURSE LEARNING OUTCOMES (CLO) 

At  the end of the cou rse, the student  will  be able  to 

1.Understand  design of electr ical  ins tall at ions  in  h igh r ise buil dings  

2.Understand  Illu minat ion schemes in b uil dings  

3.Understand  Solar  Electr ic System  Design for  Buil dings 

4.Learn regul at ion and  safety  ins tall at ion pract ices of buil dings against  lig ht ni ng,  ear thin g, elect ri c shock, 

elect ri c fire.  
 

UNIT COURSE CONTENTS HOURS 

UNIT-I Nat ional  electr ical  code/ standards  in the  design of electr ical  ins tall at ion .elect r ical 

symbols  and  diagram s-design c onsider at ion of elect ri cal  ins tall at ions-elect ri c 

supp ly system -elect ri c services in  buil ding-serv ice connecti ons-serv ice mains-sub - 

ci rcu its,  Recepti on a nd distr ibu t ion of main supp ly .gui del ine for  ins tall at ion of 

fi tting s-wi r ing insta ll at ions-testing  of elect ri cal  ins tall at ion-neut ral  and  ear th  wi re.  

 

 
8 

UNIT-II  Electr ical  ins tall at ions  in hi gh r ise buil dings - design-testing  of r ising  main - main 

supp ly board  and distr ibu t ion board  for  hi gh r ise bu il dings - elect ri cal  room layou t - 

buil ding services  - vent il at ion and  air c ondit ioning  load - heat exchange of b uil ding 

-calcu lat ion of air  condit ioning  load-sum mer and  wi nt er  air  condit ioning  . par ts  of 

operat ion of a/ c plan t-systems of air  condit ioning  - vert ical  tr ansp ortat ion-li fts and 

escalators  - design cons iderat ion-featu res, operat ion and arran gement-fire load- 

design considerat ion.  

 
 

 
8 

UNIT- 

III  

Illu minat ion schemes in buil dings-laws of illu minat ion - photometr ic quant it ies- day 

lig hting  - day  light  factor  and  components-design of ar t ificial lig htin g-int er ior  and 

exter ior  lig hting  ins tall at ions-lamps  and  lu mina ri es - design considerat ion of good 

lig hting  schemes-lig hting  calcu lat ion-polar  distr ibu t ion cu rve-lu men method-point 

by point  method-requi rements of good lig htin g. 

 

 
8 

UNIT-IV Regul at ion: pr incip les of safety- safety  ins tall at ion pract ice and  regul at ions  -low 

voltage  system  -  sin gle  &  poly  phase  serv ices-protection  of  buil dings against 

lig ht ning,  ear thin g, elect r ic shock,  electr ic fire.  

 
8 

UNIT-V Introd uction  to Solar  Electr ic System  Design,  Operat ion and  Ins tall at ion  

 
8 

 

TEXT BOOKS 

1.  Raina &  Batt acharya,  .Electr ical  System Design  Est ima t ing &cost ing., Wiley   Eastern,  1978 

2.  Mohamed  E.EI-Hawary, Electr ical  Power  Systems: Design  and  Anal ysis, Wiley-IEEE  Press. 
3.  ISI,  Nat ional  Electr ic Code, Bu reau of In dian  Standard Publica t ions  
4.  Relevant  IS Specificati ons 

5.  Adler  R.,Vert ical  Trans port at ion for  Bu il dings., Amer ican  Elsevier  Publis h ing Company,  1970, 

New York  

6.  In dian  Standard Ins t itu t ion,  Nat ional  Bu il ding Code of In dia,  ISI,  1984 , New Delhi.  
7.  h ttp: / / www.energy.wsu.edu/D ocuments/S olarPVfor Bu il dersOct2009 .pd f 
8.  Joseph Bu rd ick , Philip  Schmi dt , Ins tall  Your  Own  Solar  Panels:  Design ing and  Ins talli ng a 

Photovoltaic  System to Power  Your  Home, Stor ey Publishi ng, LLC 

REFERENCE BOOKS

http://www.energy.wsu.edu/Documents/SolarPVforBuildersOct2009.pdf
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SUB CODE  Course name Cou rse 
Object ives 

CLO 1 CLO 2 CLO 3 CLO 4 

 

 
21EEPE18  

 

 
Electr ical  Systems 

Design for  Buil ding 

CO1 x   x 
CO2  x   

CO3   x  

CO4    x 
 

 
 

 
1.  IEC for  electr ical  distr ibu t ion in  bu il ding 

2.  NEC for  electr ical  distr ibu t ion in  bu il ding 

3.  Phili ps &  dial ux for  ind oor  and  outdo or  li ght ing design  catalogue 

4.  M. K. Gir idharan,  Electr ical Systems Design,  I. K. In terna t ional  Pvt  Ltd 
 

Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO)
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 Comm unicati on Systems  L T P C 

Course  Code: 21EEPE19  3 0 0 3 

Course  Type: Prerequ isite     

Pre-Requ isi te None     
 

COURSE OBJ ECTIVES  
1.  Vari ous Ampli tude  modul at ion and  demodul at ion systems 
2.  Vari ous Angle modul at ion and  demodul at ion systems 

3.  Basics of Noise theory  and Noise perf ormance  of var ious ana log commu nicat ion syst ems 

4.  Basics of In format ion Theory. 

COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  Design Ampli tude  Modul at ion comm unicat ion syst ems. 
2.  Design Angle Modul at ion comm unicat ion syst ems. 
3.  Ana lyse the  Noise performance of Ana log comm u nicat ion syste ms. 
4.  Ana lyse the  Capacity  of t he Channel and  li mits  of t he Comm unicat in  syste ms. 

UNIT COURSE CONTENTS HOURS 

UNIT-I AMPLITUDE MODULATION SYSTEMS 

Introd uction to Comm u nicat ion ð Ana log and  Di gital  - Modul at ion - Need for 
modul at ion - Ampli tude  Modul at ion -DSBFC, DSBSC, SSB, VSB - Modul at ion ind ex, 

Spectr a, Power relat ions  and  Bandwi dth.  

AM Generat ion: Squa re law and  Switching modul ator  - DSBSC Generat ion:  Balanced 

and  Ring modul ator, SSB and  VSB Generator:  Hi lbert  Trans form  method. AM 

Detectio n: Enve lope detector  and  Super heterodyne dete ctor  - Quadrat u re Ampli tude 

Modul at ion.  Design &  Physical Impleme ntat ion of AM Radio Trans mitter  &  Receiver  

 
 
 
 

8 

UNIT-II  ANGLE MODULATION 

Phase and  Frequency Modul at ion - Narrow Band  FM &  Wide Band FM - Modul at ion 

index, Spectr a, Power rel at ions  and  Trans mission Band wi dth.  

FM Generator  and  Tran smitter:  Di rect method and Ind irect  meth od. 

FM Detector:  Slope detector,  Rat io Detector  method and PLL method. - FM Receiver  - 
Stereo FM Design &  Phys ical  Impleme ntat ion of FM &  PM Radio Trans mitter  &  Receiver  

 

 
 

8 

UNIT-III  NOISE THEORY 
Noise Sources and t ypes - Calcu lat ion of Noise in Linear  syste ms ð Noise figu re,  Noise 

temperature and  Noise band wi dth  - Noise in Cascade Systems - Narrow Band  noise 

representati on ð In phase and  Quadrat u re ð Envelo pe and  Phase.  Phys ical 

Impleme ntat ion of Chan nel Noise Models  in  Radio Trans mitter  &  Receiver  and  Study 

its  char acter istics.  

 

 
 

8 

UNIT-IV NOISE PERFORMANCE OF AM &  FM RECEIVERS 

Noise per formance ana lysis in AM and  FM syste ms - Pre emphas is &  De-emphas is - 

Capt u re effect , Thresh old effect . Phys ical  Imple mentat ion of Channel  Noise Models  in 

Radio Trans mitter  &  Receiver  and  Study  its  Noise per formance 

 

 
8 

UNIT-V INFORMATION THEO RY 

In format ion &  Entrop y- Rate of in format ion-Discrete Memoryl ess Channel-Joint 

Entropy  &  Condit ional  Entrop y-Mu tual  informat ion-Chan nel Capacit y-Shann onõs 

Theorem-Contin uous Channel-Shann on-Hart ley Theorem -BW S/ N Trad e-off. Phys ical 

Impleme ntat ion of Data  t rans fer in Radio Tran smitter  &  Receiver  and  Study  its 

In format ion th eory  char acter istics.  

 

 
 

8 

 

 
 

TEXT BOOKS 

 
1.Sim on Hayk in,  òComm u nicat ion Syst emsó, John Wil ey &  Sons, 5th  Ed it ion , 2009  

 
2.R.P. Sin gh &  S.D.Spare, òCommunicat ion Systems, Ana log &  Di gitaló, 3rd  Edit ion,  Tata  McGraw  Hi ll , 2017  

 
REFERENCE BOOKS 

 
1.Upaman yu  Madhow,  òIntrod uction  to Commu nic at ion Syst emsó, 1st  Ed it ion , 2014  

 
2.J .G.Proak is, M.Salehi,  òFundam enta ls of Commu nicat ion Syst emsó, 2nd  Edit ion,  Pearson Educat ion 2014.
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3.B. P. Lath i, Zhi  Ding  &  Har i Mohan  Gupta ,ó Modern Di gital  and  Ana log 

 
Communicat ionó,4th  Ed it ion,  2017  

 
Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO) 
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 Wire less Commun icat ion  Systems  L T P C 

Course  Code: 21EEPE20  3 0 0 3 

Course  Type: Prerequ isite     

Pre-Requ isi te None     
 

COURSE OBJ ECTIVES  
1.  To u ndersta nd basic wi reless  and  cellul ar  concepts  

2.  To u ndersta nd vari ou s aspects  of Mobil e Channels  

3.  To u ndersta nd vari ou s aspects  of Wireless  Modul at ion Schemes and  Signal  Processing  techniques 

4.  To u ndersta nd vari ou s aspects  of 1G,2G,  3G, 4G, 5G syste ms 

 
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 
1.  Understand  technologies u sed in  wi reless  comm. 
2.  Understand  Cellul ar  concept.  
3.  Understand  mul t iple access technologies. 
4.  Gain  kn owl edge abou t  the  effect  of Di fferent  fading models  and divers ity  techni qu es 

UNIT COURSE CONTENTS HOURS 

UNIT-I AMPLITUDE MODULATION SYSTEMS 

Introd uction to Comm u nicat ion ð Ana log and  Di gital  - Modul at ion - Need for 

modul at ion - Ampli tude  Modul at ion -DSBFC, DSBSC, SSB, VSB - Modul at ion ind ex, 

Spectr a, Power relat ions  and  Bandwi dth.  

AM Generat ion: Squa re law and  Switching modul ator  - DSBSC Generat ion:  Balanced 

and  Ring modul ator, SSB and  VSB Generator:  Hi lbert  Trans form  method. AM 

Detectio n: Enve lope detector  and  Super heterodyne dete ctor  - Quadrat u re Ampli tude 

Modul at ion.  Design &  Physical Impleme ntat ion of AM Radio Trans mitter  &  Receiver  

 
 
 
 

8 

UNIT-II  ANGLE MODULATION 

Phase and  Frequency Modul at ion - Narrow Band  FM &  Wide Band FM - Modul at ion 
index, Spectr a, Power rel at ions  and  Trans mission Band wi dth.  

FM Generator  and  Tran smitter:  Di rect method and Ind irect  meth od. 

FM Detector:  Slope detector,  Rat io Detector  method and PLL method. - FM Receiver  - 

Stereo FM Design &  Phys ical  Impleme ntat ion of FM &  PM Radio Trans mitter  &  Receiver  

 

 
 

8 

UNIT-III  NOISE THEORY 

Noise Sources and t ypes - Calcu lat ion of Noise in Linear  syste ms ð Noise figu re,  Noise 

temperature and  Noise band wi dth  - Noise in Cascade Systems - Narrow Band  noise 

representati on ð In phase and  Quadrat u re ð Envelo pe and  Phase.  Phys ical 

Impleme ntat ion of Chan nel Noise Models  in  Radio Trans mitter  &  Receiver  and  Study 

its  char acter istics.  

 

 
 

8 

UNIT-IV NOISE PERFORMANCE OF AM &  FM RECEIVERS 

Noise per formance ana lysis in AM and  FM syste ms - Pre emphas is &  De-emphas is - 

Capt u re effect , Thresh old effect . Phys ical  Imple mentat ion of Channel  Noise Models  in 

Radio Trans mitter  &  Receiver  and  Study  its  Noise per formance 

 

 
8 

UNIT-V INFORMATION THEO RY 

In format ion &  Entrop y- Rate of in format ion-Discrete Memoryl ess Channel-Joint 

Entropy  &  Condit ional  Entrop y-Mu tual  informat ion-Chan nel Capacit y-Shann onõs 

Theorem-Contin uous Channel-Shann on-Hart ley Theorem -BW S/ N Trad e-off. Phys ical 
Impleme ntat ion of Data  t rans fer in Radio Tran smitter  &  Receiver  and  Study  its 

In format ion th eory  char acter istics.  

 

 
 

8 

 

TEXT BOOKS 

 
1.Rappap ort  T.S, òWireless Comm unicat ions:  Princip les and  Pract iceó, 2nd  Edit ion,  Pearson,  2010.  

 
2.Willi am Sta lli ngs,  ò Wi reless  Comm unicat ions  &  Networksó, Pearson,  2nd  Edit ion,  Pearson,  2009  

 
REFERENCE BOOKS 

 
1.Feher  K. òWireless  Di gital  Communicat ionsó, Pearson,  2015.  

 
2.Lee W.C.Y, òMobil e Communicat ions  Engineer ing:  Theory  &  App li cat ionsó, McGraw  Hi ll , 2nd  Ed it ion,  2017.
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3.Schill er,  òMobil e Comm unicat ionó, Pearson , 2nd Ed it ion,  2003  
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 Switc hed Mode Power Conversion L T P C 

Course  Code: 21EEPE21  3 0 0 3 

Course  Type: PE     

Pre-Requ isi te None     
 

 

COURSE OBJ ECTIVES  
1.To acqui re knowl edge on the  model li ng and  perf ormance of vari ous configu rat ions  of power 

converters  
2.To understand  the operat ion and  steady  state  analysis  of Switching power converters  
3.To develop  the knowl edge on ana lysis,  model li ng and  perf ormance func t ions  of swi tching power 

converters.  
4.To understand  the closed-loop cont rol of swi tching power  converters.  Also, Fami li ari ze wi th  the 

app li cat ions  of Switched mode power converters.  

COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  App ly the  concept  of ideal  and  real  char acter istics  of swi tching devices  and design the  react ive ci rcu it 

elements  for  swi tched mode converters  

2.  Learn vari ous concepts on the  operat ion and  steady state  ana lysis  of Switching  power 

converters  

3.  Learn vari ous concepts on ana lysis,  model li ng and perf ormance func t ions  of 
swi tching power  conver ters.  

4.  Learn vari ous concepts on closed-loop control  of swi tching power converter s. Also, Fami li ari ze 

wi th  the  app li cat ions of Sw itched mode power  converters.  
 

UNIT COURSE CONTENTS HOUR 
S 

UNIT-I DC-DC CONVERTERS 

Power semiconduc tor  swi tches- Di ode, Control led Switches, Issues  rel ated  to 

swi tches, React ive components- Design of Ind u ctor , Trans former,  Capacitor, 

Ener gy storage ð Capacitor,  Ind uctor,  Primit ive Converte r -Non-Isol ated  conver ter, 

Isol ated  converters  

 

 
8 

UNIT-II  CCM AND DCM OPERATION OF CONVERTERS 

Princip les of  Steady  State Converter  Ana lysis-Inductor  Volt -Second  Balance, 

Capacitor  Charge Balance, Design of vari ous converter  and  determin ing the 

component using  Small -Ripp le Approximat ion, Bounda ry conduct ion,  DC 

tr ans former model,  Steady state  ana lysis of DC-DC c onverter in Contin u ous 

Conduct ion Mode(CCM) and  Disc ontin u ous Cond u ction  Mode(DCM), Problems- 

Non-Isol ated  DC-DC converte rs 

 
 

 
8 

UNIT- 

III  

MODELI NG OF DC-DC CONVERTERS 

Model ing of converter s- State  space repres entat ion, State  Space Model  of Boost 

Converte r , Circu it  Averaging Model ing Technique, PWM swi tch  model ing,  Cur rent 

In jected  Equi valent  Circui t  Averaging(CIECA), Dynamic  Model  of  Conver ters 
Operat ing in  DCM,  Review  of  control  th eory,  ana lysis  of  converter  tr ans fer 

func t ions  

 

 
 

8 

UNIT- 

IV 

CONTROLLER DESIGN 

DC-DC converter  cont roll er,  Control ler Str uctu re,  Imple mentat ion of PID 

control ler for  Buck  and  Boost  Conver ter,  Pul se Width  Modul ator,  Control ler design 

pr incip les, Problem- Closed loop control  of swi tched mode power converters  

 

 
8 

UNIT-V APPLICATION OF DC-DC CONVERTERS 

App li cat ion of DC-DC Converters  in Power condit ioning syst em, Hyb ri d Electr ic 

Vehic le (HEV) App li cat ion , Space  appli cat ion, Re newable Ener gy System  (RES), 

Bidirectio nal  power  conv erte rs, Mul t i -input  converter  Using  Hi gh/ Low Vol tage 

Sources, Flu x Add it ive DC-DC Converter  

 

 
8 

 

TEXT BOOKS 
1.  Eri cks on,  Robert  W., Fu ndame nta ls of Power Electronics,  Spr inger  Internat ional  edit ion,  

th  

6  edit ion,  2012.  
2.  Slobodan  Cuk,  Power Electronics:  Advanced Topics and  Design,  TESLAco, 2015.  

 
REFERENCE BOOKS
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CLO 1 CLO 2 CLO 3 CLO 4 

 

 
21E EPE21  

 

 
Switched Mode 

Power Conversion  

CO1 x    

CO2  x   

CO3   x  

CO4    x 
 

 
 

 
3.  V.   Ramana rayana n ,  Course  Materi al  on  Switched  Mode  Power  Convers ion, 

Depar tment  of 
Electr ical  Eng ineer ing,  Indian  Instit u te of Science, Bangalore 

560012.  h ttp ://m inchu .ee.ii sc.ernet .in / new/ people/f acul ty/ vr / book .pdf  
4.  Slobodan  Cuk,  òAdvances  in Switched-Mode Power Conversion Par t  I &  IIó IEEE Transact ions  

on Ind ustr ial  Electro nics, Vol: IE-30,  2007.  

 
Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO)

http://minchu.ee.iisc.ernet.in/new/people/faculty/vr/book.pdf
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 Power Conver ter Analysis  and Design L T P C 

Course  Code: 21E EPE22  3 0 0 3 

Course  Type: PE     

Pre-Requ isi te None     
 

COURSE OBJ ECTIVES  
To acqui re kn owl edge on configu rat ions,  ana lysis,  design and  control  of power conver ters.  

1.  To under stand  the basics of snub ber and  dr ive ci rcu its  design 

2.  To under stand  the kn owl edge on ana lysis  and design of power  converte rs 

3.  To under stand  design aspects  of va ri ous types of control lers 
4.  To under stand  the operat ion and  design of res onant  converter  

 

 
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  Know the basics of snubber  and  dr ive ci rcu its  design 
2.  Develop  the  kn owledge on ana lysis  and  design of power converters  

3.  Design vari ous types of control lers 
4.  Understand  the operat ion and  design of resonant  converter  

 

 
UNIT COURSE CONTENTS HOURS 

UNIT-I SNUBBER  AND DRI VE CIRCUITS 

Design considerat ions: Snubber  ci rcu it  for  power  swi tching devic es, Ther mal  design:  

temperature  control,  Heat  sink,  Gate Tr igger Circu its for  Thy ri stors,  

Base dr ive ci rcu its  for  BJ T and  Gate dr ive ci rcu it  for  MOSFET,  Pract ical  converter 

design considerat ions  

 

 
8 

UNIT-II  ANALYSIS AND DESIGN OF DC-DC CONVERTERS 

Classificat ion of DC-DC converter s. Ana lysis  of buck,  boost  in contin uou s and 
discontin uous oper at ions,  Ana lysis  of buck - boost,  Cuk  and  Sepic  convert ers  in 

contin u ous and  disconti nuou s oper at ions, Ana lysis  of Forward,  Fly back  ,ha lf br idge 

and  ful l br idge isolated  converter s, D esign of isolated  and  non-isolated  DC-DC 

converter s, Est imat ing t he Outp u t  Voltage Ripp le in Converters  Conta ining  Two- 

Pole Low-Pass Fil ters,  In pu t  and  ou tp u t  fil ter  design 

 
 

 
8 

UNIT- 

III  

ANALYSIS AND DESIGN OF MULTILEVEL  INVERTERS 

Mul t il evel concept,  Classificat ion of mul t il evel inver ters,  Diode  clamped, improved 

diode Clamped,  Flyi ng capacitors  mul t il evel inverter  ana lysis,  

Design of mul t il evel inverters,  In flu ence of PWM techni qu es on swi tching loss, 
design of PWM  for  low inverter  loss 

 

 
8 

UNIT-IV DESIGN OF CONVERTER CONTROL 

Control  and  ana lysis of voltage mode and  cu rrent  modes, Review of di fferent 

control lers used in power  elect ronic  converters  Int roduction to  control ler design, 

Sliding Mode Control  of Power Converters  , Fu zzy Logic Control  of Power Converte rs 

 

 
8 

UNIT-V RESONANT CONVERTERS 

Princip les of resonant  converters,  Classical  series resonant  and  parall el resonant 

converter s, Quas i-Resonant Converter s, Mul ti  resonant  Conver ters,  Zero-Voltage- 

Transit ion (ZVT) Converte rs, Zero-volta ge and Zero-cu rrent s wi tching,  Resonant 

converter  design techniqu es based  on frequency response. 

 

 
8 

 

TEXT BOOKS 
1.  Ned Mohan,  Tore M. Und eland, Willi am  P. Robbins,  òPower Electro nics Conver ters,  App li cat ions, 

and  Designó, Wil ey Ind ia Pvt Ltd,Thi rd Ed it ion , 2011. 
2.  Rashid  M.H., "Power Elect ronics  Circu its,  Devices and  App li cat ions", Pren t ice Ha ll Ind ia, Thi rd 

Ed it ion,  201 1. 

REFERENCE BOOKS 
3.  Umanand.L  ,"Power Electronics  Essent ials and  App licat ions", John  Wil ey &  Sons,  Fi rst  Ed it ion 2009.  

4.  Eri cks on R. W. and Maks imovic  .D,  òFunda mentals of Power Electro nicsó, Kluw er Academic 
Publi shers,  Second  Ed it ion,  Repri nt  2012.  

5.  http :/ / www .peg.ee.ii sc.ernet. in / people/ facul ty/ vr am/ smpc/ smpcbook .pdf-Course Materi al 

on Switched Mode Power Conversion,  V. Ramana rayanan  2008.  

6.  M.H.  Rashid  òPower Electronics  Handb ookó, ISBN 978-0-12-38203 6-5,  Elsevier Third  Ed it ion,  2011

http://www.peg.ee.iisc.ernet.in/people/faculty/vram/smpc/smpcbook.pdf-Course
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 Advanced Control Theory  L T P C 

Course  Code: 21E EPE23  3 0 0 3 

Course  Type: PE     

Pre-Requ isi te None     
 

COURSE OBJ ECTIVES  
1.  To App ly vari ou s stab ili ty  concepts  to non-li near  control  syste ms. 

2.  To Understand  the  basics of opt imal  and  adapt ive control.  

3.  To Understand  the  pract ical  u t ili ty  of control labili ty, observab ili ty  and  sta te observer  

Concepts.  
4.  To ana lyze vari ou s advanced cont rol  str ategies wi th  the  app li cat ions  of math emat ical  pr oblems. 

COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  App ly vari ous stab ili ty  concepts  to non-li near  syst ems. 

2.  Gain  kn owl edge on the basics  of opt imal  and  adapt ive contro l. 

3.  Fami li ari ze wi th  the  pract ical  u t ili ty  of control labili ty, observab ili ty  and  state  observer 

a.   Concepts.  
4.  To enab le students  to study  and  ana lyse vari ous advanced  control  st rate gies wi th  the  app li cat ions  

of math emat ical  pr oblems. 
 

UNIT COURSE CONTENTS HOURS 

UNIT-I NON-LINEAR SYSTEMS 

Introd uction - Types of non-li near  phenom ena- sin gul ar  point,  Phase plane method- 
Cons tructi on of pha se t rajector ies using  delta  method, Cons truction  of phase 

tr ajector ies using  isocl ines method,  Der ivat ion of descr ibing func t ions  ð Relay, 

Hysteres is, Dead-zone, Saturat ion and  Jump resonance 

 

 
8 

UNIT-II  STABILI TY CONCEPTS 

Stab ili ty  concepts  ð stab ili ty  in  the  sense of Lyapunov, BIBO stab ili ty, 

Stab ili ty of non- li near  systems by descr ibing func t ion method, Lyapunov Theory  - 

Generat ion of Lyapunov func t ions  - Vari able grad ient  method,  Krasoovisk iõs 
method,  Stab ili ty  ana lysis  of  li near  con t inuous  t ime  invar iant  syst ems  u sing 

Lyapunov cr iter ion , Stabil i ty  ana lysis  ð Popov and  Ci rcle  cr iter ion 

 

 
 

8 

UNIT- 

III  

OPTIMAL CONTROL 

Performance Indices - Linear Optimal  Control  wi th  quadrat ic perf ormance index - 
Solu t ion of Riccati  equat ion,  Method of calcu lu s of vari at ions  - minimum  pr incip le, 

Formul at ion of the opt imal control  pr oblem- State  regul ator  pr oblem for  cont inuous 

t ime syste ms, Outp u t  regul ator  pr oblem for  cont inuous t ime syste ms, Opt imal 

control  probl em using  Hamil toni an ð Jacobi  meth od 

 

 
 

8 

UNIT-IV ADAPTIVE CONTROL 
Need for  adapt ive cont rol syste ms - Math emat ical  models  used in  adapt ive control  - 

MIT  rul e,  Methods  of  adapt at ion-  Gain  schedu l ing  -  Classificat ions  of  Model 

Reference Adapt ive Cont rol (MRAC), Di rect and  ind irect  MRAC, 

Design of MRAC using  Lyapunov theory, Dif ferent  app roaches to  self-tu ning  - 

Recursive pa ramet er  estimat ion ,  Impli cit  and  expli cit  STR, Pole assignment 

app roaches  to mul t ivari able self-tuning  regul ators  

 
 

 
8 

UNIT-V MODAL CONTROL 

Control lable and  Observable companion forms, State  feedback  - Effect  on 

Control labili ty  and  Observabili ty, Pole placement  technique, Observer - Ful l order, 

Reduced  order  

 

 
8 

 

TEXT BOOKS 
1.  M.Gopal, òModern  Control  System  Theoryó, New Age Internat ional  (P) Limited,  Publi shers,  Thi rd 

edit ion,  2015  

2.  Ogata.K,  òModern  Control  En gineer ingó, Pren t ice Hall of Ind ia, Fi fth  edit ion , 2010  

3.  Nagrath .I.J, and  Gopal.M, òControl  Systems En gineeringó, New Age Internat ional  (P) Limited,  

Publi shers,  Fi fth  edit ion,  2014  

REFERENCE BOOKS 
4.  Dona ld E.Kirk,  ò Optimal Control  Theory  an Introd uctionó , Dover Pub li cat ions, 2004  

5.  Graha m.C, Goodwill , Gra ebe.S, and  Salgado.M, "Control  System  Designó Prent ice Hall Ind ia, 

New Delhi,  2000.
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Advanced  Control  

Theory 

CO1 x    

CO2  x   

CO3   x  

CO4    x 
 

 
 

 
6.  Astro m. K.J, and  Witt enmark .B , òAdapt ive controló, Pearson Educat ion Ind ia, Fi fth  

impres sion,  2009  
7.  Br ian  D.  O. Anders on,  John  Barratt  Moore,  òOpti mal  Control:  Linear  Quadr at ic Methodsó, 

Dover Pub li cat ions, 2007  
8.  R.T.Stefan i, B. Shah ian,  C.J. Savant  and  G.H Hostet ter,  òDesign of feedback  control  syste ms,ó 

Oxford  University  Press, 2002  
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 AIRCRAFT ELECTRONIC SYSTEMS L T P C 

Course  Code: 21E EPE24  3 0 0 3 

Course  Type: PE     

Pre-Requ isi te None     
 
 

COURSE OBJ ECTIVES  
1. To Reali ze the  insights  of the  flig ht  ins truments. 

2.  To classify  the monitor ing and  management  syst ems of Aircr aft . 

3.  To differenti ate elect rostat ic and  electr omagnet ic effects. 

4.  To understand  the  control  and  indic at ing syst ems in aircr aft.  Also, enr ich  about  record ing and  report ing 

syste ms in a ircr aft.  
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  Understand  the  insi ghts of the  flig ht  ins truments . 

2.  Appreciate and  classify  the  monitor ing and  man agement  systems. 

3.  Dif ferenti ate electrosta t ic and  electr omagnet ic effects. 

4.  List  the  control  and  indicat ing syste ms in aircr aft.  Also, enr ich  abou t record ing and  report ing syste ms in 

aircr aft.  
 

UNIT COURSE CONTENTS HOURS 

UNIT-I Basic flig ht  ins tru ments ð Electro nic flig ht  ins tru ment sys tems ð pr imary flig ht 

display  ð navi gat ion display ð Disp lay pr ocessor  unit  - Electr onic att itu de and 

direction  indic ator  (EADI)  ð Electro nic Hor izontal  si tuat ion indic ator  (EHSI)  ð Mul t i- 

func t ion processor  unit.  

 

 
8 

UNIT-II  Electro nic centra li zed aircraft  Monitor  - Eng ine ind icat ing and  crew  alert ing system  - 

Flig ht  mana gement  system ð cockpit  layou ts.  

 

8 

UNIT-III  Electro stat ic sensit ive devices (ESD) ð Dif ferent  devi ces and  its  featu res - tr ibo-elect ri c 

series ð handl ing and  t r ansp ort ing ESDs  - Elect romagnet ic compat ibili ty  ð EMI 

generat ion ð EMC and  avionics  equi pmentð spectru m ana lysis.  

 
8 

UNIT-IV Air frame  control  and  indi cat ing syste ms - Land ing gear - Tra iling edge flaps - Control 

su r faces -Electro nic indicat ing syste ms ð Terrain awareness warning  syste ms. 

 

8 

UNIT-V Flig ht  data  and  cockpit  voice recorders  - Health  and  usage monitor ing system (HU MS) 

- Aircr aft  

Communicat ion Addressing and  Report ing System  - Fly -by-wi re (FBW). 

 

 
8 

 

TEXT BOOKS 

 
1. Mi ke Tooley, ôAircr aft  Digi tal  Electro nic and  Computer  Systems: Princip les, Operat ion and  

 
Maint enanc eõ, 1st  Ed it ion,  Elsevier,  200 7. 

 
2. Mi ke Tooley and  David Wyatt,  ôAircr aft  Electr ical  and  Electro nic Systems: Princip les, Operat ion and  

 
Maint enanc eõ, Elsevier,  2009.  

 
REFERENCE BOOKS 

 
1. IEEE  Gu ide for  Aircraft  Electr ic Systems, 1976. 
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 Power System Harmonics  L T P C 

Course  Code: 21E EPE25  3 0 0 3 

Course  Type: PE     

Pre-Requ isi te None     
 

COURSE OBJ ECTIVES  
1. To fami li ari ze wi th  the  terminology  and  concepts  to evalu ate the quali ty  of power in  an 

electr ic power  system, and  al low th em to identify  the  source of the pr oblem. 

2.  To learn the  concept  of fil ters  to keep the  power  quali ty  indices  wi thin  the 

standa rds.  

3.  To enab le the stud ents  to understand  the  factors  that  cause the power quali ty  and 

ha rmonics  pr oblems in the  power  elect ronics  converters.  
4.  To enab le the stud ents  to understand  the  overa ll concept  and  the chang ing power 

definit ions  under  non sinusoidal  power  system  envi ronment.  
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  Fami li ari ze wi th  the  terms and  standa rds associated  with  ha rmonics  

2.  Underst and  the causes for  ha rmonic  pr oducing loads in  power electroni cs converter.  

3.  App ly pr incip les of ha rmonic  mit igat ion to br ing down  the  level of ha rmonics wi thin  the 

standa rd li mits  
4.  To design fil ters  for  harmonic  eli minat ion wi th  computer  simu lat ion. 

 

UNIT COURSE CONTENTS HOUR 
S 

UNIT-I DEFINITIONS AND STANDARDS 
Definit ion  ð RMS valu e, average power, True power  factor,  Definit ion ð K fact or, 

Phase shif t , Phase sequence, Standards  ð factors  influ encing the  development  of 

standa rds,  existing  ha rmonic  standa rds (IEC, IEEE ), General  ha rmonic  ind ices. 

 

 
8 

UNIT-II  SOURCES AND GENERATION OF HARMONICS 

Trans former magnet izat ion, machine s, flu orescent  lamps  wi th  magnet ic ba ll asts,  

Power elect roni cs loads  such  as li ne-commutated c onverters  ð typical cu rrent  
waveforms and  THD, Switched mode power supp li es ð typical  cu rrent waveforms 

and  THD,  Unc haracter ist ic and  inter -harmonics  

 

 
8 

UNIT- 

III  

EFFECTS OF HARMONICS 

Resonan ce, nu isance  tr ipp ing,  blown capacitor  fuses and  capacitor  cells, 
Degrad at ion of int ernal  capacit ance, d igi tal  clocks,  motor  overheati ng, 

Overloading neu tr als, teleph one in terferen ce. 

 

 
8 

UNIT- 

IV 
INVESTIGATION OF HARMONICS 

Field  measurement s,  requi rements,  ha rmonic  phase  angle  displace ment, 
Harm onic  symm etr ical  component s, tr ansducers,  Harmonic  instr umentat ion, 

Computer simu lat ion wi th  an  example 

 

 
8 

UNIT-V HARMONICS ELIMINATION 

Passive fil ter  definit ions,  Convent ional  design cr iter ia, Tu ned  fil ters  (bas ics only 

sin gly-tuned), a u tomat icall y tuned  fil ters  wi th  an  example,  Damped fil ters  ð 

design,  conventi onal  six-pul se design wi th  an example 

 
 

8 

 
TEXT BOOKS 

 

1.  Arr ill aga J. and  Watson N. R., òPower syst em ha rmonicsó, Wil ey, Second  Ed it ion,  U. S.  A. 
 

2.  Understand ing Power Qua li ty  Problems by Math  H.  Boll en,  John  Wil ey IEEE  Press. 
 

3.  Power System  Qua li ty  Assessment  by  J . Arr ill aga, John  Wil ey 
 

REFERENCE BOOKS 
 

1.  Electr ical  Power System  Quali ty  bySury a Santo so, H. Wayne Beaty, Roger C. Dugan,  and  Mark  
 

F. McGrana ghan,  McGraw Hi ll s. 
 

2.  Electr ic Power Qua li ty  by G.  T. Heydt,  Stars  in a  Circle  Pub li shers.  
 

3.  Research  papers of reput ed au th ors  tak en from IEEE, IET,  Elsevier  Scien ce and  other std. Journa ls 

and  magazines.
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V ehicu lar  Power Systems  L T P C 

Course  Code:   2 1EEPE26  3 0 0 3 

Course  Type: PE     

Pre-Requ isi te None     
 

COURSE OBJ ECTIVES  
1. To acqui re kn owl edge of power  syst em for  aircr aft  system  

2.  To acqui re kn owl edge of power  syst em and power  elect ronics  for  space system. 

3.  To acqui re kn owl edge of power  syst em for  sea and undersea  vehic les. 

4.  To acqui re kn owl edge of power  syst em for  au tomot ive and  fuel cell -based  vehic les. 
 

COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.Understand  concept  of power  system  for  aircr aft  system  

2.Learn the  concept  of power system  and  power  electro nics for  space syst em. 

3.Learn the  concept  of power system  for  sea and  undersea  vehic les. 
4.Understand  concept  of power  system  for  au tomot ive and  fuel cell -based  veh icles.  

 
UNIT COURSE CONTENTS HOURS 

UNIT-I AIRCRAFT POWER SYSTEMS 

Introd uction  ðconventi onal elect ri cal  syste ms, power  generat ion systems- overview 

of vehic ul ar  power  syste ms, Introd u ct ion ð aircr aft  electr ical  distr ibu t ion syst ems, 

Stab ili ty  ana lysis  

 
8 

UNIT-II  SPACE POWER SYSTEM S 

Introd uction  ð int ernat ional  space stat ion , pr imary power  syste m, seconda ry 

power  syste m, Sup port  systems, space craft  power systems, alterna te power 

sources, Earth  observing syste m, elect ri cal  power  systems for  space based  rad ar 

sate lli tes,  Model ing,  ana ly sis  and  simu lat ion consider at ions  ð typical  DC/ DC 

converter  in a  mul t i -converter  dc power  electro nic system  wi th  the zero-order 

app roximat ions  of its  inp u ts  and  ou tp u ts  

 
 

 
8 

UNIT- 

III  

POWER SYSTEMS FOR SEA AND UNDERSEA VEHICLES 

Introd uction  ð power system configu rat ions,  power elect ronics  buil ding bl ocks ð 

pebb  app li cat ions  in the  system, Cont roll er archite cture  for  power electronic  ð 

centr ali zed digi tal  control ler,  Di rect  st iffness method - portal  fram es ð sin gle bay 

sin gle storey ð wi th  and  with ou t sway, Tu tor ials on digi tal  control ler design and 

direct  stif fness method, Concepts  -Element  and  Global  stif fness mat ri ces -Co- 

ord inate  tr ans format ions  - Rotat ion  mat ri x ð Der ivat ion of global  stif fness mat r ix 
from element  stif fness 

 
 
 
 

8 

UNIT-IV AUTOMOTIVE POWER SYSTEMS 
Introd uction  ð conventio nal  14V  elect ri c system architecture,  Advan ced elect r ical  

loads,  increas ing the system voltage to 42V, Advan ced distr ibu t ion syst ems, 
sta r ter,  alternator  and integrated  sta r ter / alternator  (ISA), Machine  in br ief: 

induct ion,  permanent  magnet  and  axial  flow, ISA coupli ng configu rat ions  

 

 
8 

UNIT-V FUEL CELL BASED  VEHICLES 

Introd uction  ð important  pr opert ies of fuel cells for  vehicles,  lig ht -du ty  vehicles 

and  heavy-du ty  vehicles, Vari ous alternate  fu els cel l vehicles,  fuel cell  tr ansit  bus 

technology cu rrent  stat u s and  fu ture  technologies, Aerospace  app li cat ions, other 

app li cat ions  of fuel cells 

 

 
8 

 
 

 
TEXT BOOKS 

 
1.  A. Emad i, M. Ehsani  and  John  M. Mill er,  òVehic ul ar  Power Syst emsó, Marcel Dekker,  New York,  2004.  

 
 

 
REFERENCE BOOKS 

 
2.  A. Emad i, M. Ehsani  and  John  M. Mill er,  òVehic ul ar  Power Syst emsó, Marcel Dekker,  New York,  2004.  
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 Indus t rial  Power System L T P C 

Course  Code: 21E EPE27  3 0 0 3 

Course  Type: PE     

Pre-Requ isi te None     
 

COURSE OBJ ECTIVES  
1.To gain k nowl edge on var ious aspects  of power system  in  indu str ies. 

2.To acqui re knowl edge on Ind uction  Motor  Start ing Stud ies. 

3.  To u nderstand  about  Power Factor  Correction  in  Ind uction  Motor.  

4.  To ana lyse Har monic,  Fli cker,  Ground  Gr id pr oblem in  power syste m. 

5.  To u nderstand  the  term inologies used in the  context  of an elect ri cal  distr ibu t ion syste m. 
 

COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  Acqui re knowl edge on Induct ion Motor  Sta r t ing Studies. 

2.  Understand  abou t  Power Factor  Correcti on in Ind uction  Motor.  

3.  Ana lyse Harm oni c, Fli cker,  Ground  Gr id pr oblem in power syste m. 

4.  To under stand  the terminolog ies used in the cont ext  of an elect ri cal  distr ibu t ion 

system. 
 

UNIT COURSE CONTENTS HOUR 
S 

UNIT-I INDUCTION MOTOR STARTING STUDI ES 
Introd uction, Evalu at ion Cr iter ia and  Start ing Methods,  System  Data,  Voltage 

Drop  Calcu lat ions and  Calcu lat ion of Accelerat ion t ime, Motor  Sta r t ing wi th 

Limited  Capacity  Genera tors,  Computer -Aided Ana lysis:  For  mul t iple generators 

wi th  feedback  network  Connectio ns 

 

 
8 

UNIT-II  POWER FACTOR CORRECTION STUDI ES 

Introd uction,  System  Descr ipt ion, Model ing &  Acceptance  Cr iter ia, Frequency 

Scan  Ana lysis  and  Voltage Magnific at ion Ana lysis,  Susta ined  Overvoltage, 
Switching Surge Ana lysis,  Back -to-Back  Switching 

 

 
8 

UNIT- 
III  

HARMONIC ANALYSIS 

Harm onic  Sources, Syst em Response to Harmonic s, Syst em Model  for  Compu ter 

Aided Ana lysis,  Acceptan ce Cr iter ia, Har monic  Fil ters  and  Har monic  Evalu at ion, 

Case Stud y: Chemical  plant  

 

 
8 

UNIT- 

IV 

FLI CKER ANALYSIS 

Sources of Fli cker,  Fli cker  Ana lysis,  Fli cker  Cr iter ia, Data  for  Fli cker  ana lysis, 

Case Stud y: Arc  Fu rnace  Load,  Mi nimi zing the Fli cker  Effects  

 
8 

UNIT-V GROUND GRID ANALYSIS 

Introd uction,  Acceptance  Cr iter ia, Ground  Gr id Calcu lat ions,  Compu ter -Aided 

Ana lysis  for  ground  gr ids,  Improving  the Performance of the  Grounding  Gr ids 

 

 
8 

 

TEXT BOOKS 
 

1.  Ramasamy Natara jan,  òComputer -Aided Power Syst em Ana lysisó, Marcel Dekker Inc ., 2002.  
 

2.  J. Du ncan  Glover,  Mulu ku t la S.Sarma, Thomas Overbye, òPower Syst em Analysis  and  Designó, 2011  
 

REFERENCE BOOKS 
 

3.  Tu ran  Gonenò Electr ical  Power Transmission Syst em En gineer ing:  Ana lysis  and  Designó,Mcgraw  
 

Hi ll publi shers ,1986.  
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SUB CODE  Course name Cou rse 
Object ives 

CLO 1 CLO 2 CLO 3 CLO 4 

21EEPE28  Smart  Gr id CO1 x x x x 
 

 

 
 
 
 
 

  CO4   x  
CO5    x 

 

 Smart  Grid  L T P C 

Course  Code: 21E EPE28  3 0 0 3 

Course  Type: PE     

Pre-Requ isi te None     
 
 

COURSE OBJ ECTIVES  
1.To equi p the stud ents  with  the  fu ndam ental  kn owledge on the smart  gr id.  

2.  Understand  the  meani ng and  the architectu re of smart  gr id.  

3.  Learn the  techni qu es for  the  ana lysis  of smart  gr id 

4.  Learn control  and  communicat ion aspect  of smart  gr id.  
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

 

1. Underst and  the chal lenging issues and  architec tu re of smart  gr id 

2.  Underst and  the commu nicat ion and  wide area monitor ing in s mart  gr id 

3.  Rudimentary  energy mana gement  issu es in smar t  gr id 

4.  Acqui re the  kn owl edge in compu tat ional  int ellig ence and  secur ity  issues  in s mart  gr id.  Also, 

to know the role of Power electronics  and energy storage in smart  gr id 
 

 

UNIT COURSE CONTENTS HOUR 
S 

UNIT-I In tr oduc ti on: Smart  Gr id, Work ing definit ions  of Smart  Gr id and  Associated 

Concepts  ðSmart  Gr id Fu nc t ions-Trad it ional  Power Gr id and  Smart  Gr id ðNew 

Technologies for  Smart  Gr id ðAdvanta ges ðInd ian  Smart  Gr id ðKey Cha ll enges 

for  Smart  Gr id.  

Smart  Gri d Archit ectu re: Components  and  Archite cture  of Smart  Gr id Design 

ðReview of  the  pr oposed architectu res for  Smart  Gr id.  The  fundame ntal 

components  of Smart  Gr id designs  ðTrans mission Au tomat ion ðDistr ibu t ion 

Au tomat ion ðRenewable Int egrat ion 

 
 

 
8 

UNIT-II  Tools and Techn iques  for  Smart  Gr id: Computat ional Tec hni qu es ðStat ic and  

Dynamic  Opt imizat ion Techni qu es ðComputat ional Intel lig ence Techni qu es ð

Evol u t iona ry Algor ith ms ðArt ificial Intel lig ence techni qu es. 

 

 
8 

UNIT- 

III  

Distr ibu t ion Generati on Techn ologies: Introd uct ion to Renewable Ener gy 

Technologies ðMi cro  gr ids ðStorage Technologies ðElectr ic Vehic les and plu g ð 

in hyb ri ds ðEnvi ronment al impact  and  Cli mate Change ðEconomic Issue s. 

 
8 

UNIT- 

IV 

Commu nicati on Technologies and Smart  Gri d: Introd ucti on to Communicat ion 

Technology ðSynchro  Phasor  Measu rement Units  (PMU s) ð Wide Area 

Measu rement  Systems (WAMS). 

 
8 

UNIT-V Contr ol of Sma rt  Power Gri d System: Load Frequency Control  (LFC) in  Mi cro 

Gr id System  ðVoltage Con trol  in  Mi cro  Gr id System  ðReact ive Power Control  in 

Smart  Gr id.  Case Stud ies and  Test  beds for  the Smart  Gr ids.  

 
8 

 

TEXT BOOKS 
1.  James Momoh,  òSmar t  Gr id ð fundam enta ls of desi gn and  ana lysisó, John Wil ey and  Sons,  2012  
2.  Janaka  Ekana yake,  òSmart  Gr id-Technology and  App li cat ionsó, John  Wil ey and  Sons,  2012  
3.  Clark  W. Gelli ngs,  òThe Smart  Gr id- Enab li ng energy efficiency  and  demand  responseó, CRC pres s, 2009 

 
REFERENCE BOOKS 

4.  Fereidoon P.Sioshansi,  òSmart  gr id- int egrat ing ren ewable, distr ibu ted  and  efficient  energyó, Elsevier,  
2012  

5.  Stu art  Bor lase,óSmart  Gr ids,  In frat ru ctu re, technology and  solu t ionsó, CRC press, 2013  
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 MI CROGRIDS  L T P C 

Course  Code: 21E EPE29  3 0 0 3 

Course  Type: PE     

Pre-Requ isi te None     
 

COURSE OBJ ECTIVES  

1.  To study  the concept  of microgr ids and  its  configu rat ion 

2.  To gain the  kn owl edge on microgr ids control lers.  

3.  To understa nd the  benefits of microgr ids.  

4.  To distin gui sh  on the  technical  difference between smart  gr ids and  microgr ids 
 

COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  Expl ain the  operat ional  methods of microgr ids. 
2.  Design a pro totype model  of Mi cro  Gr id and  impl ement  its  featu re. 
3.  Sum mari ze the  vari ou s control  techni qu es and  communicat ion pr otocols u sed in  microgr ids. 

4.  Perform  assessment  on th e different  benefits  of microgr ids.  Also, to distin gui sh on the  technical 
difference between smart  gr ids and  microgr ids 

 

UNIT COURSE CONTENTS HOUR 
S 

UNIT-I BASI CS OF A MICROGRID : Concept  and  defini t ion of microgr id,  microgr id 
dr ivers  and  benefits, review  of sources  of microgr ids, t ypical  str uctu re and 

configu rat ion of a microgr id,  AC and  DC microgr ids,  Power Electro nics 

int er faces in DC  and  AC microgr ids.  

 

 
8 

UNIT-II  CONTROL AND OPERATION OF MICROGRID : Modes of oper at ion and  contr ol of 

microgr id:  gr id connected and  islanded  mode, Active  and  react ive power c ontro l-

Power E lectro nic Interfaces  (AC to DC and  DC to AC)-Power Architectu re. 

 

 
8 

UNIT- 

III  

IMPACT OF GRID INTEGRATION: Requi rements for  gr id int erconnect ion, li m its  

on oper at ional pa ramet ers: v oltage, frequency,  THD, response to gr id abnormal  

operat ing condit ions,  islanding  issues.  Impact  of gr id int egrat ion wi th NCE 

sources on existing  power  syst em: rel iabili ty, stab il i ty  and  power  quali ty issues.  

 

 
8 

UNIT- 

IV 

POWER QUALITY ISSUES IN MICROGRIDS: Power quali ty  issues  in microgr ids- 

Model li ng and  Stab ili ty  ana lysis  of Mi crogr id,  regul atory  standa rds, Mi crogr id 
economics, Int roduction  to smar t  microgr ids,  Mi crogr ids case stud y. 

 
8 

UNIT-V MICROGRID PROTECTION AND COMMUNICATION: Mi crogr id Communicat ion 

used for  frequency and  voltage in Home area network  and Neighb orh ood a rea 

network.  -Protect ion- Power Saving.  Used in Syst em rel iabili ty, Power th eft  

detectio n. Mi cro  Ener gy Management System  -Used in Residential  and  
Distr ibu t ion syst em. 

 

 
8 

 

TEXT BOOKS 
 

 
1.  Nikos  Hatz iargy r iou , òMicrogr ids:  Architectu res and Control ó, Wil ey-IEEE  Press, USA, 

Press, 201 3. 

2.  Shin 'ya Obara, òOptimum  Design of Renewable En ergy Systems: Mi crogr id and Natu re 
 

 
Gr id Methodsó, En gineering Science Reference Series, USA, 2014  

 

 
REFERENCE BOOKS
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3. Carl os Morei ra.,  "Microgr ids",  LAP Lambert  Academic  Publi shin g, 2012. 

 

 

Ritwi k  Maju mder,  "Mi crogr id:  Stab ili ty  Ana lysis  and  Control",  VDM  Pub li sh ing,  Germany,  
 

 
2010.  

 

 
4. Robert  Galvin,  Ku rt  Yeager,  "Perfect  Power", McGraw  Hi l l Inc orporat ion,  USA, 2009  
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 Power System Deregu lati on L T P C 

Course  Code: 21E EPE30  3 0 0 3 

Course  Type: PE     

Pre-Requ isi te None     
 
 

COURSE OBJ ECTIVES  
 

1.  To study  the vari ous role of ent it ies in  restr uctu red and  deregul ated  power system  
 

2.  To impar t  k nowl edge abou t the  restr uctu ri ng and  deregul at ion of power sector.  
 

3.  To introduce  the  fund amental  concepts  relevant  to tr ansmission  pr icin g, models  of deregul at ion,  anci ll ary 

serv ices and  int ernat ional  exper ience of dere gul at ion.  

4.  To enab le the  students  to understand  the bas ic concepts  of deregul at ion.  
 

COURSE LEARNING OUTCOMES (CLO) 
 

At  the end of the cou rse, the student  will  be able  to 
 

1.  Understand  the  basics of dere gul at ion,  power  syst em economic operat ion and its  Benefits. 
 

2.  Learn the role of independent  syst em operator  
 

3.  Understand  the  tr ansmission serv ices 
 

4.  Acqui re kn owl edge on secur ity  and  congest ion management  
 

 
 

UNIT COURSE CONTENTS HOURS 

UNIT-I In tr oduc ti on: Basic concept  and  definit ions, pr ivat izat ion,  restr uctur ing, 

tr ansmission  open access, wheeli ng,  deregul at ion, c ongest ion mana gement 

components  of dere gul ated syste m, advanta ges of competit ive syste m. Benefits  from 
a compet it ive Electr icity  Market,  After  effects of Deregul at ion.  

 

 
8 

UNIT-II  Power System Opera t ion in Competi t ive Envir onment: Role of In dependent System  

operator,  Opera t ional P lanning  act ivit ies of ISO, operat ional  planning act ivit ies of 

Genco. 

 
8 

UNIT- 

III  

Transmission Pri cing: Margi nal  pr icing  of Electr icit y, n odal  pr icin g, zonal  pr icin g, 

embedded  cost,  postage  stamp  method, contra ct  path  method,  bounda ry flow 

method, MW mil e method,  MVA-mil e method, Compari son of d ifferent  meth ods. 

 

 
8 

UNIT-IV Deregul ati on of Power Sector : Separ at ion of ownership  and operat ion deregul ated 

methods, pool model,  pool and  bil ateral  tr ades model,  mul t il ateral tr ade model, 

anci ll ary serv ices. 

 

 
8 

UNIT-V Deregul ati on  Scenar io:  Eng land  and  Wales,  Norway,  China,  Cali forni a,  New 

Zealand  and  Ind ian  Power System. 

 

 
8 

 

TEXT BOOKS 

 
1.  Kankar  Bhatta cha ry a,óOperat ion of Restr uctu red Power Systemsó, Kluw er academic publi shers,  2001.  

 
2.  Moham mad Shahidehp ou ra  and  Muw affaq A lomoush  òRestr uctu red Electr ic Power System  operat ion 

tr ading and  volat ili tyó, Macsel  Dekker  Inc ,2001  

3.  Zaccou r .G. òDeregul at ion of Electr ic Ut ili t iesó, Kluw er academic  pub li shers, 1998  

 
REFERENCE BOOKS 

 
4.  Sall y Hunt,  òMak ing comp etit ion work  in elect ri cityó, John Will ey and  Sons  Inc. 2002.
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5.  Steven Stoft,  òPower syst em economics: designing  markets  for  elect ri cityó, John Wil ey 

 
& Sons,  2002.  

 
6.  Lei Lee Lal, òPower Syst em Restr uctu ri ng and  Deregul at ionó. UK: John  Wil ey and  

 
Sons,  
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 Modern Power System Analysis L T P C 

Course  Code: 21EEPE31  3 0 0 3 

Course  Type: PE     

Pre-Requ isi te None     
 

COURSE OBJ ECTIVES  
1.To acqui re abili ty  to analysis  power system  pr oblems and  state  estimat ion  wi th  vari ous 

nu merical  tools. 

2.  To acqui re abili ty  to use numer ical  methods for  power flow ana lysis  and  opt imal  power  flow 

Ana lysis. 
3.To understand  the cont ingency,  Stab ili ty  and  t ransient  state  estimat ion pr oblems in  Power 

syst ems. 
4.  To impar t  the  kn owl edge on vari ous opt imizat ion methods rel ated  to power  flow ana lysis,  FACTS devices 

and  Optimal  power flow solu t ion.  
 

COURSE LEARNING OUTCOMES (CLO) 
At  the end of the  cou rse, the student  will  be able  to 

1.  Learn the algor ith ms for  comput ing network  mat ri ces. 

2.  Understand  the  use of numer ical  methods for  power flow ana lysis  and  opt imal power  flow ana lysis. 

3.  Ana lyse the  contin gency, Stab ili ty  and  t ransient  state estimat ion pr oblems in Power  syste ms. 

4.  To app ly vari ous opt imizat ion methods rel ated  to power flow ana lysis,  FACTS devices  and  Optimal  power 

flow solu t ion.  
 

 
UNIT COURSE CONTENTS HOUR 

S 

UNIT-I PRELIMINARIES FOR POWER SYSTEM  PROBLEMS 

Model ing of generators, t r ans formers, off nominal  tap setting  and  pha se shi ft ing 

tr ans formers, tr ansmission li nes and  load,  Per un it  quant it ies, 

Primit ive paramet ers  - Bu s admittance  mat ri x, Bus impedance  mat ri x, 

Solu t ion throu gh factored  mat ri ces, Solu t ion of non-li near  algebraic equat ion and 

non-li near  di fferent ial  equ at ions  

 

 
 

8 

UNIT-II  POWER FLOW ANALYSIS 

Formul at ion of power flow pr oblem, Solu t ion thr ough Newton Raphson method, 

Decoupled and  fast  decou pled power  flow solu t ions,  DC power  flow solu t ion,  Power 

flow solu t ion u sing  FACTS devices,  Optimal  power flow solu t ion 

 

 
8 

UNIT- 

III  

CONTINGENCIES ANALYSIS 

Imp ortance  of contin gency ana lysis,  Add it ion/ removal  of one li ne,  

Cons tructi on of a colu mn of bu s impedance  mat r ix from the  bus admitt ance 

mat ri x, Calcu lat ion of new  bus voltages due to add it ion/ removal  of one li ne, 

Calcu lat ion of new  bus  vol tages due to add it ion/ removal  of t wo li nes. 

 

 
8 

UNIT- 

IV 

TRANSIENT STABILI TY ANALYSIS 

Swing equat ion - equal  area cr iter ion, Cr it ical  clear ing angle - cr it ical  clear ing 

t ime, Mul t i -machine tr ansient  stab ili ty  stud ies by classical  repre sentat ion, 

Solu t ion  of swi ng cu rve and  algor ith ms for  mul t i -machine tr ansient  stab ili ty 

stud ies u sing  Modified Eulerõs method, Algor ithm  for  mul t i -machine tr ansient 

stab ili ty  stud ies u sing  Fourth  order  Runge  Ku tta  method 

 

 
 

8 

UNIT-V POWER SYSTEM STATE ESTIMATION 

Introd uction  to Power system  state  Est imat ion,  Method of weight ed least  squ are 

for  DC ci rcu its,  Maximu m Likel ihood Est imat ion -Measurement  Model, 

Measurement  Jacobian  mat ri x-Gain mat ri x, Development  of  WLS algor ith m- 

solu t ion pr ocedure 

 

 
8 

 

TEXT BOOKS 

 
1.  John.J.Gra inger , Willi am D.  Stevenson,  Jr  ,òPower System  Ana lysisó, Mc Graw Hi l l Ed ucat ion  

 
(Ind ia) Private Limited,  New Delhi,  201 5. 

 
2.  Willi am D.  Stevenson , Jr ., òElements of Power System Ana lysisó, McGraw-Hi l l Hi l l  Educat ion  

 
(Ind ia) Private Limited,  New Delhi,  201 4.
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SUB CODE  Course name Cou rse 
Object ives 

CLO 1 CLO 2 CLO 3 CLO 4 

 

 
21E EPE31  

 

 
Modern  Power 

System  Ana lysis  

CO1 x x x x 
CO2  x   

CO3   x  

CO4    x 
 

 
 

 
3.  Al i    Abur    and    A.G.Exposito,"Power   Syst em    State   Est imat ion -Theory   and  

 
Impleme ntat ion",  

 
Maecel Dekker, Inc .,2004.  

 
REFERENCE BOOKS 

 

1.  Kot har i  D.P. and  Nagarath I.J., òPower System  En gineer ingó, Second Ed it ion,  Mc Graw  Hi l l  

 
Educat ion (Ind ia) Private Limited,  New Delhi,  201 5. 

 
2.  Hadi  Sadat,  òPower Syst em Ana lysisó, Tata  Mc Graw  Hi l l Publi shing  company, New Delhi,  200 2. 

 
3.  Pai M.A. and  Dheeman Chatter jee òComputer  Techni qu es in Power System  Ana lysisó, 

 
Mc Graw  Hi l l Educat ion (Indi a) Private  Limited,  New Delhi,  2016.  
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 Hi gh Voltage Engineer ing L T P C 

Course  Code: 21E EPE32  3 0 0 3 

Course  Type: PE     

Pre-Requ isi te None     
 

COURSE OBJ ECTIVES  
1.  To get a fair  kn owl edge on the  generat ion,  measurements, testing  of hi gh voltages and  cu rren ts. 

2.  To impar t  k nowl edge abou t the  phys ical  hi gh voltage phenomena and  their  impact  in HV  syste ms. 

3.  To introduce  the  funda mental  concepts  relevant  to  hi gh voltage insu lat ions  and  th eir  cha racter izat ion.  

4.  To enab le the  student s, u nderstand  abou t  vari ous factors  that  must  be cons idered  wh il e design and 

safer  use of hi gh voltage systems. 
 

COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  Understand  the  cau ses of over  voltages and  their  effects  on power  system  

2.  Fami li ari ze the  concept  of soli d,  li qui d and  gaseous dielect ri cs 

3.  Gain  kn owl edge on the generat ion and  measurement of hi gh voltages and  cu rrents 

as well as the testing  of h igh voltage equi pment.  

4.  Inve st igate the techni qu e used for  the  generat ion and measurement  of hi gh voltages 
and  cu rren ts. 

 

UNIT COURSE CONTENTS HOUR 
S 

UNIT-I Break down  in Gases: insu lat ing media,  Ion izat ion pr ocesses, E lect ron av alanch e, 

Town sendõs cr iter ion for  breakdo wn, st reamer th eory  of breakdo wn, Gase ous 

discha rge in u niform  field,  Paschenõs law, Breakdo wn in  non-unif orm field,  
corona  discharges, effect of polari ty  on corona  &  breakdo wn voltage. Corona in 

tr ansmission li nes, Em pir ical  formul ae for  corona loss, Methods of reduc ing 

corona  loss. 

 

 
 

8 

UNIT-II  Liqu id Dielect ri cs: condu ction &  breakdo wn in  pu re li qui ds and  comm ercial 

li qui ds,  Methods for  determinat ion of brea kdown  strength.  Factors  affecting 

dielect ri c strength  of li qui ds 
Solid     Dielectri cs:     -Breakdo wn     mechan ism,     Intr insic     break down,  

Electro mechanical  break down,  th ermal  breakdo wn, breakdo wn of soli d dielect r ic 

in pract ice, Break down du e to tree ing &  tr acking,  breakdo wn du e to the int ernal 

discharges. 

 
 

 
8 

UNIT- 

III  

Generati on of h igh voltag es: Generat ion of hi gh D.C. voltages, ha lf wave &  ful l 

wave rectifier  ci rcu its,  Voltage doub lers and  mul t ipli er ci rcu its Van  De Graff 

generators, E lectro stat ic Generators,  Generat ion of hi gh alternat ing v oltages, 

cascade  tr ans formers, R esonant  tr ansformer,  Generat ion of impul se voltages, 

Standard  impul se wave shapes,  Ana lysis  of model,  Mul t ista ge Impu lse genera tor, 

Marx ci rcu it,  Tr ipp ing &  control  of Impu lse generat ors.  

 

 
 

8 

UNIT- 

IV 

Measu rement of  h igh Voltag es: Measurement  of hi gh AC and  DC voltages by 

micro  ammeter,  Resista nce and  potenti al divider,  series Imped ance voltmeter, 

series capacit ance voltmeter capacit ance potent ial  dividers  &  capacit ance voltage 

tr ans formers, Resist ance potent ial  dividers,  Gener at ing voltmeter s, Electro stat ic 

voltmeter,  Spark  gap for  measurement of hi gh D. C., A.C. &  impul se volta ges, 

Potent ial  divider  for  impul se voltage measurements, CRO for  impul se voltage 

measurements. 

 
 

 
8 

UNIT-V High  Voltage Testi ng of Electri cal Appara tus:  Test on insu lators, Dry  &  wet flash  

Over tests  &  wi th stand test s, Impu lse flash over &  wi th stand voltage test, Hi gh 

voltage tests  on cables Impu lse testing  of tr ans formers. Non-Destr uct ive Testin g: 

Measurement  of dielect ri c cons tant  &  loss factor,  Hi gh voltage Schering Br idge, 

Par t ial  Dischar ge Measurements. 

 

 
8 

 

TEXT BOOKS 
1.  Naidu .M.S, and  Kamaraju , òHi gh Voltage Engineer ingó, Tata  McGraw  Hi ll ,201 4. 

2.  Wadhwa. C.L, òHi gh Voltage En gineer ingó New age in ternat ional  publi shers  Ltd.-New Delhi  2010.  
 

3.  Ku ffel òHi gh Voltage: En gineer ing fu nda mentalsó; Bu tter wort h -Heineman, 
 

REFERENCE BOOKS
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SUB CODE  Course name Cou rse 
Object ives 

CLO 1 CLO 2 CLO 3 CLO 4 

 

 
21EEPE32  

 

 
Hi gh Voltage 

Eng ineer ing 

CO1 x  x x 
CO2 x x x x 
CO3  x   

CO4   x x 
 

 
 

 
4.  Ravind ra Arora,  Wolf gang Mosh,  òHi gh Voltage and Electr ical  Insu lat ion En gineer ingó, 

 

Wil ey-IEEE 

Press 2011.  

5.  G.V. Barbosa ðCanovas , òPul sed elect ri c fields  in food pr ocessin g: Fu nda mental  Aspects 

and  app li cat ionsó CRC Pu bli sher  Ed it ion March  1 2001.  

6.  H L M Lelieveld and  Notermans .S,et.al., òFood pr eservat ion by pul sed electr ic Fields:  From research  
 

7.   to app li cat ionó, Woodhead Publi shing  Ltd.  October  2007.  
 

8.  R.D. Begamud reòExtra  Hi gh Voltage A.C. Trans mission En gineer ingó Wil ey Eastern  
 

Limited.  
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 Power Quality  L T P C 

Course  Code: 21E EPE33  3 0 0 3 

Course  Type: PE     

Pre-Requ isi te None     
 

COURSE OBJ ECTIVES  
1.  To study  the vari ous issu es affecting  Power Qua li ty, th eir  pr odu ctio n, monitor ing and  mit igat ion methods. 

2.  To impar t  k nowl edge abou t the  power system  and  power  quali ty. 

3.  To introduce  the  funda mental  concepts  relevant  to  ha rmonics  and  grou ndin g. 

4.  To enab le the  students  to understand  the factors  that  cause  the  power  qu ali ty  and  harmonics  problems 
in the  distr ibu t ion syste m. 

5.  To enab le the  students  to understand  the overal l concept  and  the  chang ing power definit ions  under 

non sin usoidal  power  system  environment.  
 

COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  Perceive the  power  qu ali ty  major  events  li ke voltage sag, int err upt ions  and ha rmonics.  

2.  Study  the  vari ous methods of power quali ty  mit igat ion and monitor ing.  

3.  Understand  the power quali ty  issues  due to dist r ibu ted  generat ion.  
4.   To acqui re kn owl edge regarding monitor ing of power quali ty  events  and  ana lyse the  dat a. 

 

 
UNIT COURSE CONTENTS HOURS 

UNIT-I INTRODUCTION TO POWER QUALITY EVE NTS 

Introd uction to  power  distr ibu t ion syste m- deregul ated  environment- Power quali ty: 

concepts  and  definit ion,  Character izat ion of Electr ic Power Qua li ty: Transien ts, short 

du rat ion and  long durat ion voltage vari at ions,  Voltage imbalance, waveform 

distort ion,  Voltage flu ctu at ions, Power  frequency  vari at ion,  Causes and effects  of 

power  quali ty  pr oblems- CBEMA, IT IC cu rves, Domestic App li ances and  industr ial- 

li near  and  nonl inear  loads, 
Computer simu lat ion of Power Quali ty  events  

 
 
 
 

8 

UNIT-II  VOLTAGE SAG, SHORT AND LONG DURATION VARIATIONS 
Sources and char acteristics (magnit ude, du rat ion) of Volta ge sag, short  and long 

durat ion power  quali ty  event s, Voltage sag in flu ence on computer and  consum er 

equi pment -Voltage sag and  int err upt ion indic es- Basic Reli abili ty  evalu at ion 

techni qu es-int err upti on cr iter ion- general  component  model,  

Voltage regul at ion using  Dynamic  Voltage Restorer  (DVR), Distr ibu t ion stat ic 

sync hronous compensator (DSTATCOM) and  u nified  power  quali ty  condit ioner 

(UPQC) 

 
 
 
 

8 

UNIT-III  HARMONICS 

Definit ions- Average ðRMS valu e- True power factor  ðphase  sequence - Four ier ser ies 

ðNumerical example  for  ha rmonic  ana lysis,  Voltage and  cu rrent  distort ions. 

Harm onics indice s-(THD  and  TDD). Har monics s tandards (IEEE,  IEC), Harmonics 

sources from  commercial  and  indust ri al  loads.  Effect  of  ha rmonics  on  vari ous 

equi pment, Devices for  control li ng Harm onic s- In l ine choke -Zig Zag tr ans former, 
Harm onic fil ter s: Passive, Active  and  Hyb ri d fil ter s, Computer a ided simu lat ion of 

Harm onics  fil ters,  Harm onic  ana lysis  of Indust ry-case study  

 
 
 
 

8 

UNIT-IV POWER QUALITY MONITORING 

Power Qua li ty  Monitor ing ðInd ustry  requi rements ð standa rds, Power Qua li ty 

Measurement  Equi pment : Power  li ne  distu rbance  ana lyser,  Harm onic  a nalyser - 

Spectr um ana lyser,  Fli cker  meters  and  Dist u rban ce ana lyser - Assessment  of Power 
Qua li ty  Measurement  Data,  App li cat ion of  Int ellig ent  Systems to  power  quali ty 

monitor ing.  

 

 
 

8 

UNIT-V POWER QUALITY IN DI STRIBUTED GENERATION 

Introd uction  to DG Technologies-Interface  to the  Ut ili ty  System-Power Qua li ty  issues, 

Operat ing confli ct s-DG on Distr ibu t ion Networks, Site  study  for  Di str ibu ted 

Generat ion-Inter connection standa rds, Issue  on Power Qua li ty  in  Smart  Gr ids and 

Mi cro  Gr ids.  

 

 
8 

 

TEXT BOOKS 
1.  Roger C. Du gan,  Mark  Mc Grana ghan,  Sury a Sant oso, H.Wayne,  H.  Wayne Beaty,ó Electr ical
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SUB CODE  Course name Course Object ives CLO 1 CLO 2 CLO 3 CLO 4 

 
 
 
21EEPE33  

 
 
 

Power Qua li ty  

CO1 x x   

CO2   x x 
CO3 x  x  

CO4 x   x 
CO5 x x x x 

 

 
 

 
Power Systems Qua li ty  ó Tata  McGraw  Hi ll , Thi rd edit ion.2012  

 

2.  Dash. S.S, Rayaguru .N.K, ò Power Qua li ty  Mana gementó, 2nd  Ed it ion,  Vij ay Nicole 
 

Publi shers,  2016  
 

3.  Jos Arr ill aga, Nevill e R. Watso n, òPower System  Harmonicsó, 2nd  Ed it ion , Wiley Publi shers,  2015  

REFERENCE BOOKS 
1.  Ar indam  Ghosh  ,òPower Quali ty  Enhanc ement  Using Custom Power Devicesó, Kluw er 

Academic  Pu bli shers,  2002 

2.  G.T.Heydt,  òElectr ic Power Qua li tyó, Stars  in a Circle  Pub li cat ions,  1994(2nd  edit ion) 

 
Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO)
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 Power System Opt imi zat ion L T P C 

Course  Code: 21E EPE34  3 0 0 3 

Course  Type: PE     

Pre-Requ isi te None     
 

COURSE OBJ ECTIVES  

1.To kn ow the  importance  of power  syst em opt imizat ion 

2.To acqui re a comprehensive idea on vari ous aspects of power  system opt imizat ion pr oblems 

and  their  formul at ions.  

3.To understa nd vari ous opt imizat ion techniques. 

4.To understa nd advance opt imizat ion methods and  mul ti  objective  opt imizat ion for  power  syst em opt imizat ion 

pr oblems. 

 
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  Categor ize vari ous power system  opt imizat ion pr oblem. 

2.  App ly evolu t iona ry opt imizat ion techni qu es in power system  app li cat ions. 

3.  Compare the  different  opt imizat ion techni qu es. 

4.  Ana lyze the  opt imal  operat ion of the  power  syst em network  u sing  advance opt imizat ion methods and 

mul ti  objective  opt imizat ion methods.  
 

UNIT COURSE CONTENTS HOURS 

UNIT-I FUNDAMENTALS OF OPTIMIZATION: Definit ion-Classificat ion of opt imizat ion 

pr oblems- Unconstr ained and  Cons tra ined  Opt imizat ion-Optima li ty Condit ions- 

Classical  Optimiz at ion techniques (Linear  and  non-li near  pr ogram ming, Quadrat ic 

pr ogram ming,  Mi xed int eger pr ogram ming)-Intel li gent Sear ch meth ods (Opt imizat ion 

neu ral  network,  Evolu t ionary algor ith ms, Tabu  search,  Par t icle swarm) 

 

 
 

8 

UNIT-II  EVOL UTIONARY COMPUTATION TECHNIQUES: Evol u t ion in  nat u re-Fu ndamenta ls of 

Evol u t iona ry Algor ithms-Work ing Pr incip les of Genet ic Algor ith m- Evolu t iona ry 

Strategy  and  Evolu t iona ry Program ming-Genet ic Operators -Selection,  Crossover and 

Mu tat ion-Issues  in  GA implementat ion- GA based  Economic Dispatch  solu t ion- GA for 

unit  commitment-GA based Optimal  power  flow. 

 

 
 

8 

UNIT-III  PARTICLE SWARM OPTIMIZATION: Fu ndam ental Pr incip le-Velocity  Updat ing- 

Advanced  Operators-Paramet er  selecti on- Hyb ri d approaches  (Hyb ri d of GA and  PSO, 

Hyb ri d of EP and  PSO)  -Bina ry , discrete  and  combinator ial  PSO-Impl ementat ion 

Issues -Convergence issu es- PSO based  OPF pr oblem and  u nit  commitmen t -PSO for 

react ive power and  voltage contro l-PSO for  power  system  rel iabili ty  and  secur i ty. 

 

 
 

8 

UNIT-IV ADVANCED OPTIMIZATION METHODS: Simu lated annea li ng algor ith m-Tabu  search 

algor ithm - SA and  TS for  unit  commitment-Ant  colony  opt imizat ion- Bacter ia Foraging 

Optimiz at ion-Dif ferenti al evolu t ion.  

 
8 

UNIT-V MU LTI OBJECTIVE OPTIMIZATION: Concept  of Pareto Optima li ty-Convent ional 

app roaches  for  MOOP-Mul t i-objective G A-Fi tn ess Assignment-Shari ng Fu nc t ion- 

Economic Emiss ion d ispatch  using  MOGA-Mul t i- objective  PSO (Dynamic 

nei ghb orh ood PSO, Vector  evalu ated  PSO) ðMul t i-objective  OPF pr oblem 

 

 
8 

 

TEXT BOOKS 
1.   Kot har i  D.P., Dhill on  J.S., "Power System Optimiz at ion",  Prent ice Hall Ind ia learning  pr ivate  li m ited,  

2nd  Edit ion,201 0. 

2.  Kaly anm oy Deb,  "Mul ti  objective  opt imizat ion u sing  Evol u t iona ry Algor ith ms", John  Wil ey and  Sons,  
 

2008  
 

REFERENCE BOOKS 
 

1.  Soli man  Abdel  Had y,Abdel Aal  Hassan  Manta wy, "Modern  opt imizat ion techniques wi th  app li cat ions  in 
 

Electr ic Power Syst ems" Spr inger ,2012.
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SUB CODE  Course name Cou rse 
Object ives 

CLO 1 CLO 2 CLO 3 CLO 4 

 

 
21EEPE34  

 

 
Power System  

Optimiz at ion 

CO1 x x   

CO2  x  x 
CO3  x x x 
CO4  x  x 

 

 
 

 
2.  Carl os A.Coello Coello, Gary  B.L amont , David  A.Van  Veldhu izen, "Evol u t iona ry 

 

Algor ith ms for  solving  Mul ti  Objective  Problems", 2nd Ed it ion,  Spr inger , 200 7. 
 

3.  J izhong Zhu,  "Optimiz at ion of Power  System Opera t ion",  IEEE  Press Series in Power  Eng ineer ing, 

Wil ey- IEEE  Press, 2nd  Edit ion,  201  

 

 
Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO)
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 En ergy Storage Technology L T P C 

Course  Code: 21E EPE35  3 0 0 3 

Course  Type: PE     

Pre-Requ isi te None     
 

COURSE OBJ ECTIVES  

1.To understa nd the  impor tance and  oper at ion of en ergy storage 

2.To kn ow different  energy storage opt ions  

3.To gain the  kn owl edge on the  selecti on of energy storage syste ms 

4.To discuss  different  aspects, u t ili zat ion and  par ameters  of elect ri cal  energy storage syste ms. 

 
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 
1.  App ly the  su itab le ener gy storage technique for  di fferent  energy sources. 

2.  Dif ferent iate the energy storage opt ions  based  on operat ing condit ions  

3.  Understand  need and  types of en ergy storage syst em. 

4.  Economicall y ana lyze the  storage opt ions  
 

 
UNIT COURSE CONTENTS HOURS 

UNIT-I Introd uction of ener gy storage technology, requi rement  for  energy storage, Current 

stat us, elect ri city  storage serv ices and  benefits, cost  per formance and  matur ity  of 

storage technology, methods and  tools for  evalu at ion of storage, fu ture  pr ospect  of 

storage 

 

 
8 

UNIT-II  Introd uction  to Electro chemical en ergy storage: lead acid batte ry , Li  ion  batte ry , Ni 
metal  hyd ri de batte ry , Flow Batte ry , Capacitor  etc.  Compari son,  Ragone plot  and  stat e- 

of-ar t  app li cat ion, their  func t ion and  deployments. Technical  char acter istics, 

introduct ion to  batte ry states  and  th eir  est imat ion methods, batte ry-based hyb ri d 

storage syste m, batte ry aging.  Performance char acter istics,  testin g, safety, standa rds 

and  system  sizing.  Case stud y/ pr oject.  

 

 
 

8 

UNIT-III  Thermal en ergy storage (TES) methods - Sensib le TES, Latent  TES, Ther mochemical 

TES, Select ion depending on the  appli cat ion. T ypes of storage syste ms Design and 

operat ion of th ermal  storage syste ms - Performance char acter istics, testin g, safety, 
standa rds and  system  sizing,  Case stud y/ project.  

 

 
8 

UNIT-IV 
 

Hyd rogen energy: hyd rogen economy, Hyd rogen based energy storage, safety. 
 

8 

UNIT-V Mechan ical  energy storage syste ms, flyw heel energy storage (FES), pumped hy dropower 

storage (PHS), and  compr essed-air  energy storage (CAES). Compari son and  appli cat ion 

state -of-ar t  incl uding pr incip le, fu nc t ion and  deployments. Perf ormance 

char acter istics,  testin g, safety,  sta ndards and  syst em sizing.  Case stud y/ pr oject based 

on mechan ical  energy storage. Introd u ction  to Hyb ri d energy storage systems 

 

 
8 

 

 
 

TEXT BOOKS 
 

1.     Patri ck  T. Moseley, Ju rgen Garch e, òElectro chemical  Ener gy Storage for  Renewable Sources and 

Gr id Balancing ó, Elsevier,  USA, 2014  
2.     Ter-Gazar ian,  A., òEner gy Storage for  Power Syst emsó, Peter Peregr inus  Limited, Lond on,  2011.  

3.     Ener gy Storage - Technologies and  App li cat ions  by Ahmed Faheem Zobaa, In Tech. 

4.     Fu ndam enta ls of Ener gy Storage by  J. Jensen and B. Soren son,  Wil ey-Intersc ience, New York,  

5.     Handb ook of batte ry mater ials by C. Danie l , J. O. Besenhard,Wil ey VCH Verlag GmbH  &  Co. KgaA 

 
REFERENCE BOOKS 

 

1.Marc A. Rosen , òEner gy Storage ó, Nova Science Pu bli shers,  2012  . 

2.Jo nath an M. Bowen, òEn ergy Storage: Issues  and  App li cat ionsó, Nova Science Publi shers,  201 1. 

3.Robert  A. Hu ggins,  òEner gy Storageó, Spr inger , Germany, 201 5. 

4.Ener gy Storage Ed ited  by Md. Rafiqu l Islam  Sheikh.  Publi sher  Sciyo. ISBN 978-953 -307 -119 -0 

5.Ener gy Storage ðTechnologies and  App li cat ions  Ed ited by Ahmed Faheem Zobaa. Publi sher  
Intech  Publi shers. ISBN 978-953 -51-0951 -8
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SUB CODE  Course name Cou rse 
Object ives 

CLO 1 CLO 2 CLO 3 CLO 4 

 

 
21E EPE35  

 

 
Ener gy Storage 

Technology 

CO1 x x x x 
CO2  x   

CO3   x x 
CO4   x x 

 

 
 

 
6.Ener gy Storage Ed ited by  Marc A. Rosen.  Publi sher  Nova Science Publi shers  Inc.  ISBN 

16132470  
87,  97816 13247082  

7.Emer ging Advanc ed Ener gy Storage Syst ems: Dyn amic Model ing,  Cont rol and Simu lat ion Ed ited 
by Marcelo Gustavo  Moli na. Publi sher  Nova Science  Publi shers  Inc.  ISBN 1613243928,  

9781613243923  

8.Ener gy Storage: Hi gh-Im pact  Str ategies - What  You  Need to Know: Definit ions, Adoptio ns, Impact, 

Benefits, Matu r ity, Vend ors  Ed ited  by  Kevin  Roebu ck.  Publi sher  Tebbo. ISBN 

1743333404,  97817433 33402  

9.Large Ener gy Storage Systems Handb ook Ed ited  by Ed ited  by Frank  S. Barnes Jonah  G. Levine.  

Publi sher  CRC Press Taylor  &  Francis  Group  ISBN 978-1-4200 -860 1-0 

 
Mapp ing Mat r ix of Cou rse Object ives (CO) and Course Learning Ou tcom es (CLO)
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 POWER     ELECTRONICS    FOR     RENEWABL 

ENERGY SYSTEMS 
 

L 
 

T 
 

P 
 

C 

Course  Code: 21E EPE36  3 0 0 3 

Course  Type: PE     

Pre-Requ isi te None     
 

COURSE OBJ ECTIVES  

 
1.To understa nd the  app li cat ion of power  electronics  in ren ewable energy syst ems 

2.To kn ow the  di fferent  k inds of power  converter  topologies 

3.To control  the power  converte rs in  a gr id-connected  distr ibu ted  power  generat ion syst em. 
4.To understa nd universal  operat ion of small/ mediu m sized ren ewable ener gy systems. 

 

COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  Identify  the  impact  of power electronics  in ren ewable energy syste ms 

2.  Demonstrate  the app li cat ion of power  elect ronics  in s olar  PV 
3.  Ana lyze the  per formance of power  converte rs in  wi nd technology 

4.  Devise the complete operat ion of small/ medium sized ren ewable energy syst em. Also, to estimate 
the  parameters  of power converters  for  renewable ener gy syste ms. 

 

 
UNIT COURSE CONTENTS HOURS 

UNIT-I IMPACT  OF  POWER  ELECTRONICS: Ener gy  conservat ion  ð  Renewable  Ener gy 

Systems ð Ener gy Trans mi ssion  and  Distr ibu t ion - Bul k  Ener gy St orage ð Smart  Gr id 
ð Electr ic/ Hyb ri d Electr ic Vehic les. 

 
8 

UNIT-II  POWER CONVERTERS FOR RENEWAB LE ENERGY: AC-li nk  Unive rsal  Power 

Converte rs - AC- DC-AC Converters  for  distr ibu ted power  generat ion system  ð 

Mul t il evel converter/  inverter  topolog ies - Mul t iph ase mat ri x conver ter topologies 

 
8 

UNIT-III  POWER ELECTRONICS FOR SOLAR PV: Gr id-connected PV syst em configu rat ions: 

Centra li zed, Str ing,  Mul t i -str ing, AC-modul e ð Con trol  of gr id-connected PV syste ms: 

MPPT, DC-DC sta ge converter  control,  Gr id t ied converter  control  ð Mul t il evel Inverte r - 

based  PV syste ms 

 

 
8 

UNIT-IV POWER ELECTRONICS FOR WIND TECHNOLOGY: Power  converters  for  wi nd turb ines 

ð Power semiconductors for  wi nd  power  converters  ð Controls  and  gr id req ui rements 

for  modern  wi nd  turb ines: Active  power  control,  React ive power control, To tal  Harm onic 

Distort ion,  Faul t  r ide-throu gh ca pabili ty  ð Reli abili ty  issues  in wi nd power  system  

 

 
8 

UNIT-V UNIVERSAL OPERATION OF SMALL/M EDI UM SI ZED RENEWAB LE ENERGY 

SYSTEMS: 

Distr ibu ted  power  generat ion syste ms:  Sin gle-stage ph otovolta ic syste ms,  Small / 

medium sized wi nd  turb ine syste m, control  str uctu re ð Control  of power  converters  for 

gr id int eract ive distr ibu ted power  generat ion syst em: Dr oop control,  Power control  in 

microgr ids,  Control  design paramet ers, Har monic  compensat ion.  

 

 
 

8 

 

TEXT BOOKS 

 
1.  Abu-Rub H., M. Mali nowski,  K.  Al-Haddad,  òPower Electro nics for  Renewable Ener gy 

 
Systems, Transp ortat ion and  Ind ustr ial  App li cat ions, John  Wil ey &  Sons  Limited, UK, 2014.  

 
2.  Chak raborty  S., M. G. Simões, W. E. Kramer , òPower Electro nics for  Renewable and  Distr ibu ted  

 
Ener gy Systems: A Sourcebook of Topolog ies, Cont rol and  In tegrat ionó, Spr inger ð Verlag, Lond on , 

 
2013  

 
REFERENCE BOOKS
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3. Luo F. L., Y. Hong,  òRenewable Ener gy Systems: Advanced  Convers ion  Technologies and  

 
App li cat ionsó, CRC Press, New York,  2013.  

 

4. Zhong Q., T. Hornik,  òControl  of Power  In verte rs in Renew able Ener gy and  Smart  Gr id Integrat ionó, 

 
John  Wil ey &  Sons,  Ltd, United  Kin gdom, 2013  

 
5. Fu chs  E. F., M. A.S. Masoum, òPower Conversion  of Renewable Ener gy Syst emsó, Spr inger  Science  

 
& Busin ess Media,  LLC, Lond on, 2011  

 
Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO) 

 
SUB CODE  Course name Cou rse 

 
Object ives 

CLO 1 CLO 2 CLO 3 CLO 4 

 

 
21EEPE36  

 

POWER 

ELECTRONICS FOR 

RENEWABLE 

ENERGY SYSTEMS  

CO1 x x x x 
CO2  x x x 
CO3    x 
CO4   x x 
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S UBSTA TION DESIGN L T P C 

Course  Code:   2 1EEPE37  3 0 0 3 

Course  Type: PE     

Pre-Requ isi te None     
 

COURSE OBJ ECTIVES  
1.  To acqui re kn owl edge of basic subst at ion components.  

2.  To u ndersta nd on the  constr uctional  featu res and  design of subst at ions. 

3.  To u ndersta nd subst at ion commu nicat ion design requi rements. 

4.  To gain bas ic concepts of subst at ion au tomat ion and contro l . 

COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  Develop  Substat ion Layou ts.  
2.  Design Air  Insu lated  and  Gas Insu lated  Substat ion and  In terface  Commu nicat ion Techni qu es. 
3.  Monitor  and  Control  the Substat ion Operat ion.  

4.  Adopt  Substat ion Technology Advances  in fu ture  along wi th  GIS. 
 

 
UNIT COURSE CONTENTS HOUR 

S 

UNIT-I AIR INSULATED  SUBSTATION DESIGN: 

Substat ion Types - Trad it ional  and  In novat ive Sub stat ion Design, Cons truct ion 

and  Comm issioning Pr ocess ð Air -Insu lated  Substat ions:  Bus/ Switching 

Configu rat ions  ð Hi gh Voltage Switching Equi pments. 

 

 
8 

UNIT-II  GAS INSULATED  SUBSTATION DESIGN: 

Cons tructi on and  Service  Life ð Circu it  Breake r , Cu rrent Trans formers, Voltage 

Trans formers, Dis connect Switches, Grou nd  Switches - Interco nnecting  Bus, Air 

Connectio n, Power Cable Connectio ns, Di rect Tran sformer Connections - Surge 

Arrest er,  Control  System, Gas Monitor  System, Gas Compartments and Zones - 

Electr ical  and  Phys ical  Arrangement, Grou ndin g, Test ing - In sta ll at ion  Operat ion 

and  In terlock s, Maint enance. 

 
 

 
8 

UNIT- 

III  

SUBSTATION GROUNDING AND SHIELDI NG DESIGN: 

Reasons for  Substat ion Grounding  System  - Accid ental  Ground  Circu it  - Design 

Cr iter ia - Light ning Stroke Protection  - Light ning Paramet ers  - Empir ical  Design 

Methods - The Electro  Geometr ic Model (EGM). 

 

 
8 

UNIT- 

IV 

SUBSTATION COMMUNICATIONS DESIGN: 

Supervisory Control  and  Data  Acqui sit ion: S CADA Fu nc t ional  Requi rements, 

SCADA Communicat ion Requi rements, Relay Comm unicat ion Requi rements  - 

Components of a SCADA System, Str uctu re of a SCADA Comm u nicat ion 

Protocol, SCADA Comm u nicat ion Protocols: Past , Present  and  Fu ture  - Secu r ity 

for  Substat ion Communi cat ions  - Electr omagnet ic Envi ronment.  

 

 
 

8 

UNIT-V SUBSTATION AUTOMATION SYSTEM S:  Phys ical  Cha ll enges ð Measurements  
- State  Monitor ing and  Control  Fu nc t ions  - Commu nicat ion Networks  inside  the 

Substat ion - Testing  Au tomat ion Systems - Role of Substat ions  in  Smart  Gr ids: 

Trans format ion of the Gr id - Substat ion Technology Advances  - Platf orm  for 

Smart  Feeder App li cat ions - IEC 61850  in  Smart  Su bstat ions,  Smart  Gr id 

 

 
8 

UNIT- 

VI 

GIS 

Geograph ical  In format ion System  (GIS):  Definit ion  - Objectives  - Components  of 

GIS - Spat ial  data  models: Raster  and  Vector  - Data inputt ing in GIS - Link age 
between spat ial  and  non-spat ial data  -Spat ial  data  ana lysis:  Vector  and  ras ter 

based  spat ial  data  ana lysis  - In tegrat ion of RS and  GIS data  -Di gital  Elevat ion 

Model  ðGIS Software Pack ages 

 

 

TEXT BOOKS 
1.  John  D.  McDona ld,  òElect r ic Power Substat ions En gineer ingó, CRC Press, USA, 3rd  Ed it ion , 2012.  

2.  Gupta  P.V., Satnam  P.S., òSubstat ion Design and  Equi pmentó, Dhanpat  Rai Publi cat ions  

Private Limited,  New Delhi , 2013.  

REFERENCE BOOKS 

3.  Dominik  Pieni azek P.E., òHV Sub stat ion Design:  Appli cat ions  and  Consider at ionsó, IEEE
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SUB CODE  Course name Cou rse 
Object ives 

CLO 1 CLO 2 CLO 3 CLO 4 

 

 
21EEPE37  

 

 
SUBSTATION 

DESI GN 

CO1 x    

CO2  x   

CO3  x x  

CO4    x 
 

 
 

 
CED,  USA, 201 2. 

4.  Leon Kempner,  òSubstat ion Str uctu re Design Gu ideó, ASCE Pub li cat ions, USA, 2008.  

5.  Praneesh  Prasad, òSubst at ion Designó, Cali fornia  State Un ivers ity, Sacr amento, 2006.  
 

 
Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO)
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 Hybrid  Elect ric  Vehicles L T P C 

Course  Code: 21EEPE38  3 0 0 3 

Course  Type: PE     

Pre-Requ isi te None     
 

COURSE OBJ ECTIVES  
1.  To acqui re kn owl edge on the fund amental  concepts, pr incip les, and  ana lysis  of hyb ri d elect ri c vehic les. 

2.  To u ndersta nd the  concept of elect ri cal  vehicles and  its  operat ions. 

3.  To u ndersta nd the  need for  energy storage in hyb ri d vehicles.  

4.  To pr ovide  kn owl edge abou t  vari ous possib le emerging technologies that  can  be used in elect ri c vehicles. 
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  Reali ze the  impor tance of elect ri c tr ansport at ion syst ems. 

2.  Understand  the basics of elect ri c vehicle components  and  configu rat ion.  

3.  Understand  the var ious char ging types,  comfort  and  safety  methods.  
4.  Understand  the app li cat ion of elect ri c vehicle in Smart  gr id.  

 

 
UNIT COURSE CONTENTS HOURS 

UNIT-I ELECTRIC VEHI CLES 

History  of Modern  Transp ortat ion, Im portan ce of Di fferent  Trans portat ion 

Develop ment  Strateg ies to Fu ture  Oil  Supp ly , Introd uction  to Electr ic Vehic les, History 

of hyb ri d and  elect ri c vehicles, Social , environmental  importance  and  key  cha l lenges 
of hyb ri d and  elect ri c vehicles,  Specificat ions of PHEVs, BEVs, EVs, Plu g-in Hyb ri d 

Vehic le char acteristics,  The fu ture  of elect ri c vehicles. 

8 

UNIT-II  ENERGY STORAGE AND BATTERY TECHNOLOGY 

Introd uction  to Ener gy Storage syste m, Batte ry Requi rements for  HEVs, PHEVs, and 

EVs, Types of batte ri es, Propert ies of batte ri es, Wor k ing pr incip le and  cons truct ion of 

lead-acid,  nickel  cadmi u m, nic kel metal  hyd ri de, l i thi um ion bat teries, Maint enance 

and  char ging of batte ri es, Di agnosing lead-acid batte ry faul ts,  Advanced  batte ry 

technology, Developments in elect ri cal  storage, Case stud ies. 

8 

UNIT-III  CHARGING AND STARTING SYSTEMS 

Requi rements of the cha rgi ng syste m, Chargi ng system  pr incip les, Alternat ors  and 

char ging ci rcu its,  Di agnosing char ging system  faul ts,  Advanced char ging system 

technology, New developments in cha rgi ng syste ms, Requi rements  of the  sta r t ing 

syste m, Starter  motors  and  ci rcu its,  Types of starter  motor , Di agnosing sta r t ing 

system  faul ts,  Advanced sta r t ing system  technology, New developments in sta r t ing 

syste ms, Case stud ies. 

8 

UNIT-IV HYBRID ELECTRIC VEHI CLE DRI VE TRAIN AND SAFETY 
Requi rement of dr ive tr ain,  Architectu re of hyb ri d dr ive tr ain,  Sizing of components, 

Series configu rat ion,  Parall el configu rat ion,  parall el and  series configu rat ion,  Secu ri ty, 

Airba gs and  belt  tensioners, Di agnosing  comfo rt  and safety  syst em faul ts, Advan ced 

comfort  and  safety  syst ems technology, New developments in comfo rt  and safety 

syste ms. 

8 

UNIT-V EME RGING TECHNOLOGIES 

Introd uction, E lectr ic Vehic le Supp ly Equi pments, Smart  vehicles in smart  gr id, 

Vehic le-to-gr id technologies: Unid irecti onal and  Bidirectio nal, Need of Chargi ng 

Stat ion Select ion  (CSS) server,  Smart  gr id technologies: App li cat ions  /  Benefits, Smart 

meter,  Smart  cha rger:  Purpose and  benefits.  

8 

 

TEXT BOOKS 
1.  M. Ehsani,  Y. Gao, and  A. Emad i, òModern  Electr ic, Hyb ri d Electr ic, and  Fuel Cell  

Vehic les: Fu ndam enta ls, Theory, and  Designó Second  Ed it ion ,CRC Press, ISBN: 

978 -1-4200 -539 8-2,  Aug . 2009.  

2.  Tom Denton,ó Au tomobil e Electr ical  and  Electr onic  Systemsó Elsevier Bu tter wort h -Heinemann, 

Thi rd edit ion,  2004.  

3.  A. Emadi  ,óAdvan ced Electr ic Dr ive Vehic les, CRC Press, ISBN: 978-1-4665 -9769 -3,  Oct . 201 4. 

 
REFERENCE BOOKS
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SUB CODE  Course name Cou rse 
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CLO 1 CLO 2 CLO 3 CLO 4 

 

 
21EEPE38  

 

 
Hyb ri d Electr ic 

Vehic les 

CO1 x x x x 
CO2 x x x  

CO3 x    

CO4    x 
 

 
 

 
1.  Iqbal  Hussa in,  òElectr ic &  Hyb ri d Vehic les ð Design Fu ndam enta lsó, Second  Ed it ion,  

CRC Press, 2011.  

2.  James Larminie,  òElectr ic Vehic le Technology Explainedó, John  Wil ey &  Sons,  2003.  

3.  Janaka  Ekana yake,  Nick Jenkin s, Kith siri  Liyana ge, Jianzhong Wu , Ak ihiko  Yokoy ama, 

òSmart  Gr id:  Technology and  App li cat ionsó, John Wi ley &  sons inc,  2012.  

 
Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO)
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 ENERGY MANA GEME NT AND AUDIT L T P C 

Course  Code: 21EEPE39  3 0 0 3 

Course  Type: Prerequ isite     

Pre-Requ isi te None     
 

COURSE OBJ ECTIVES  
1.To impar t  bas ic knowl edge to the stud ents  about  cu rrent  energy scenari o, ener gy 

conservat ion, audit  and mana gement . 

2.To incu lcate among the student õs syste mat ic kn owl edge and  sk il l  about  assessing the energy 
efficiency,  energy audit ing and  energy mana gement.  

3.  Abili ty  to Select  app ropr iate ener gy conservat ion method for  the  cr it ical  area identified.  

4.  Abili ty  to prepa re an energy audit  report.  

 
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

 

1.Students  can  evalu ate the techno economic feasibili ty  of the  ener gy conservat ion techni qu e 
adopted  th rough au dit  

2.Students  wil l  gain the  abili ty  to identify  the efficiency  improv ement  pr ocess in any  indust ry 3.Stu dents 
wil l  gain the  abili ty  to ident ify the  demand  supp ly gap of ener gy in  Ind ian  scenar io. 

4.To gain the abili ty  to car ry  ou t  energy audit  of an  indust ry /o rgan izat ion and  prepa re an  au dit 
repor t . 

 

 
UNIT COURSE CONTENTS HOURS 

UNIT-I Energy in Ind ian  scenari o: Ener gy Conservat ion , Ind ian  Ener gy Conservat ion Act  

2001  and  its  Featu res,  Ener gy efficiency,  Ener gy mana gement , Necessity  of Ener gy 

Mana gement, Strateg ic Approach  for  Ener gy Mana gement  (Key Step Approach), 

designing  an  energy mana gement pr ogram.  Role of Ener gy auditor / mana ger, 

mana gement  and  organ izat ion of ener gy conservat ion pr ograms in indust ri es, Bureau 

of Ener gy Efficiency  Gu ideli nes and  Programmes, Energy Star  Rat ing.  

 

 
 

8 

UNIT-II  Energy Account ing and Analysis: spre adsheet set -up,  the  energy use index , energy- 

using  syste ms., identify ing potent ial  measu res, Energy Mana gement  Control  Systems, 

indust ri al  audit  opport u nit ies Understand ing the  Ut ili ty  Bil l  : Electr ic cha rges and 

Thermal  Charges, Ener gy consumption in industr ies: Ener gy and  mater ial  flow 

assessment,  specific  ener gy consumptio n, industry  benchmarks  for  energy 

consumpti on.  concept  of ESCO, energy per formance contractin g. 

 

 
 

8 

UNIT-III  Energy Management &  Au dit : Definit ion , ener gy audit,  need, types of energy audit. 

Ener gy mana gement  (audit) app roach-u nderstand ing energy costs,  3.1 Bench mark ing, 

energy perf ormanc e, matching energy use to requi rement, maxi mizing system 

efficiencies,  opt imizing th e input  energy requi rements, fuel and  ener gy sub st itut ion, 

energy audit  ins truments and  meter ing 

 

 
8 

UNIT-IV Thermal  Uti l i t ies and systems: E nergy efficien cy in th ermal  u t ili t ies like boi lers, 

fu rnaces,  pu mps and fans  , compres sors, cogenerat ion (steam  and  gas turb ines), heat 

exchangers  ,lig hting  syst em, Motors  belts  and  dr ives, refr igerat ion syst em. 

Heat  Recovery  and Co-generati on: Heat recovery  from vent il at ion,  air  co-generat ion of 

heat  and  elect ri cit y, heat  recovery  and  bot toming cycles.  

 

 
8 

UNIT-V Financial  Management: Inve stment -need, app raisal  and  cr iter ia, financi al  ana lysis 

techni qu es simp le payback per iod,  retu rn  on investment, net  pr esent valu e, int ernal 

rate  of retu rn,  cash  flows, r isk  and sensit ivity ana lysis; financing  opt ions, energy 

perf ormance contracts  and role of Ener gy Service  Compan ies (ESCOs) 

 

 
8 

 

 
 

TEXT BOOKS 
 

1. W. F. Ken ny, òEner gy Conservat ion In  Process In dustryó. 
 

2. AmlanChak rabart i , òEnergy En gineer ing and  Managementó, Prent ice ha ll  
 

3. CB Smith,  òEner gy Mana gement  Princip lesó , Pergamon Press, New York
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CLO 1 CLO 2 CLO 3 CLO 4 

 

 
21E EPE39  

 
ENERGY 

MANAGEME NT 
AND AUDIT  

CO1 x  x x 
CO2 x x   

CO3 x   x 
CO4 x x x x 

 

 
 

 
4. Hand  ou ts  New Delhi,  Bureau  of en ergy efficien cy 

 

5. W. C. Turner,  òEner gy Mana gement  Hand  Bookó.John  Wil ey and  sons  
 

REFERENCE BOOKS 
 

1. Gu ide to Ener gy mana gement, by  Barney L.Capehar t,  Wayne C.Turner,  and Willi am  

J.Kennedy, The fairmont  pres s, INC. Fourth  edit ion  

2.  Hand book of Ener gy Au dits  by Albert  Thumann.  CRC press  9th  ed. 
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 Power System Operat ion and Control L T P C 

Course  Code: 21E EPE40  3 0 0 3 

Course  Type: PC     

Pre-Requ isi te NONE     
 
 

COURSE OBJ ECTIVES  
1.  To gain kn owl edge in the  operat ion and c ont rol of power syst ems and to  learn the modern  computer  control 

in power  syst ems. 

2.  To impar t  k nowl edge abou t the  power system  operat ion and  control.  

3.  To introduce  the  fund am ental  concepts  relevant  to economic dispatc h, load frequ ency contro l , neu tr al 

groundin g. 

4.  To enab le the  studen ts to  understand  the factors  that  cause the generat ion of su rge voltages on tr ansmission 

li nes. 
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  Learn the bas ics of power  syst em control  
2.  Control  the  frequency  and  voltage of power  system  

3.  Understand  the economic operat ion of power  system  
4.  Reali ze the  modern computer  control  in  power system  

 

UNIT COURSE CONTENTS HOURS 

UNIT-I REAL POWER FREQUENCY CONTROL 

Basic concepts of operat ion and  control  of power syste m, Plant  and  syst em level 

control,  Model ing of speed governing  mechanis ms, Speed load char acter istic s- 

regul at ion of two alternat ors  in parall el, Control  area concept - sin gle area frequ ency 

control -modeli ng, St eady  state  and  dynamic  response of sin gle area system - state 

space model  for  sin gle area, Two area frequency con trol  model ing-pr oport ional  plu s 

int egral  control lers- block  diagram  representati on,  Stat ic and  dynamic  response of 

two area system - Economic dispatch  added to LFC control.  

 
 
 
 

8 

UNIT-II  REACTIVE POWER CONTROL 

Overview of React ive Power control  ð React ive Power c ompensat ion in tr ansmission 

syste ms ð advantages and  disadvanta ges of different  types of compen sat ing 

equi pment  for  tr ansmission syste ms; load compensat ion ð Specificat ions of load 

compensator,  Uncompensated and  compensated  tr ansmission  li nes: shu n t and 

Series Compensati on.  

 

 
 

8 

UNIT- 
III  

ECONOMIC OPERATION OF POWER SYSTEM 
Optimal  operat ion of Generators  in  Thermal  Power Stat ions  ð heat  rate  Curve ð Cost 

Curve,  Incre mental fuel and  Production  costs, inpu t -ou tp u t char acteristics, 

Optimum  generat ion all ocat ion wi th  li ne losses neglected,  Optimum  generat ion 

all ocat ion incl uding the  effect of tr ansmission  li ne losses ð Loss Coefficients,  General 

tr ansmission li ne loss formul a, Base poi n t  and  par t icipat ion factors,  Classical 

economic dispatch  by grad ient  method,  
Concept  of Secu ri ty  cons t ra ined  economic dispatch  by li near  pro gram ming 

 
 
 
 

8 

UNIT-IV UNIT COMMITMENT AND OPTIMAL POWER FLOW 

State ment  of unit  commitment- cons tra int s, Prior ity  method (quant itat ive ana lysis ), 

Dynamic  pr ogramming (quant itat ive ana lysis ), Lagran ge rel axat ion meth od 

(quali tat ive ana lysis ), OPF pr oblem formul at ions, Newtonõs method of OPF 

neglecting  secur i ty  constr aint s. 

 

 
8 

UNIT-V Hydro-thermal  Schedul ing: Optimal  schedu li ng of Hyd ro-th ermal S ystem, 

Hyd roelect ri c power plant  models,  scheduli ng pr oblems, Shor t -term  hyd ro-thermal 
schedu li ng proble m. . 

 

 
8 

 
 

TEXT BOOKS 

1.  Ol le.I.E lgerd, òElectr ic Energy syste ms theory- An Introduct ionó, Tata  Mc Graw Hi l l p ubli shing  Ltd,  
New Delhi,  2008

nd  
2.  I.J.Nagrath  and  D.P.Kothari , òPower system  engineeringõõ, 2 edit ion,  Tata  Mc Graw  Hi l l  publi shing
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CLO 1 CLO 2 CLO 3 CLO 4 

 

 
21EEPE40  

 
Power System 

Operat ion and 

Control  

CO1 x x x x 
CO2 x x x x 
CO3 x x x x 
CO4 x x x x 

 

 
 

 
Ltd,  2008.  

3.  John  J.Gra inger , Willi am D.  Stevenson,  òPower system ana lysisõõ, McGraw  Hi l l ser ies, 
1994  

 

REFERENCE BOOKS 

4.  Prabha  Ku ndu r , òPower system  stab ili ty  and  contr oló, Tata  Mc Graw  Hi l l p ubli shing  Ltd,  New Delhi,  
th  

5  repr int,  2008.  
nd

5.  All en J.Wood and  Bru ce F. Wooll enbu rg, òPower generat ion,  operat ion and  control ó, 2 
John  Wil ey and  sons,  1996 

edit ion,

6.  M.E. El-Hawary , G.S. Chr istensen, òOptimal  Economic Operat ion of E lectr ic Power Systemsó, 

Academic  Press (1979)  
7.  E. Mari an i, S.S. Mu rthy,  òControl  of Modern  Int egrated  Power Systemsó, Spr inger,  1997  

 

 
Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO)
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 OPERATION RESEARCH L T P C 

Course  Code: 21AS701  3 0 0 3 

Course  Type: Prerequ isite     

Pre-Requ isi te None     
 
 

COURSE OBJ ECTIVES  
1.  To equi p the  studen ts wi th  schedu li ng and  network  ana lysis  
2.  To make the  students  aware of replac ement  pol icy and  game theory  
3.  To introduce  the  topic of invent ory  control  
4.  To make studen ts aware of the  pr oblems of li near  program ming 
5.  To u ndersta nd the  mathemat ical  tools that  are needed to solve Advanced Linear Program ming 

and  t ransp ortat ion pr oblems. 
 

COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  Develops  the  mana gerial  sk il l  for  budd ing engineers  using ne twork  Ana lysis  
2.  Identify  and  develop operat ional  research  models  from the  verb al descr ipt ion of the  real  syste m. 
3.  Using  mathe mat ical  software to solve the  li near  Program ming.  
4.  Kn owi ng solving  techn ique, ana lyze the  resu lt  for  decision mak ing pr ocesses in Mana gement  

Eng ineer ing 
 

 
UNIT COURSE CONTENTS HOURS 

UNIT-I Resource Schedul ing and Network  Analysis 

Problem of sequencing ð Sequen cing n jobs throu gh 2 machines  and  3 machi nes, 2 

jobs throu gh m machine s. PERT and CPM ðCrit ical  path  calcu lat ion ð Probab ili ty 

and  cost  consider at ion.  

 

 
8 

UNIT-II  Replacement  and Game Theory  

Replacement  Models  ð Replacement  of items that deter iorate  wi th  t ime, Equi pment 

that  fail s suddenl y. Two person  zero sum  games ð Pu re str ategies and  sadd le point  

ð Mi xed str ategies ð 2 x n and  m x 2games 

Method of dominance  ð Nu merical  and  graph ical  solu t ions.  

 

 
8 

UNIT- 

III  
In ventory Contr ol  

Inve ntory  modelsðDeterm inist ic modelsðEconomic order ing quant ity, Reorder  level, 

opt imum cost  ð Insta ntane ous and  Non-ins tant aneous receipt  of goods wi th  or 

wi th ou t shorta ges. 

 

 
8 

UNIT-IV Linear  Programming 

Introd uction to  Linear Program ming ð Formul at ion of the pr oblem ð Gra phical 

method ð Simplex  method ð Art ificial vari able techn iques - Primal-dual  pr oblems ð 

Dual  Simplex  method.  

 

 
8 

UNIT-V Advanced Linear  Programm ing Problems 

Integer  pr ogram ming pr oblem - Cu tting  plane algor i thm  ð Transp ortat ion models- 

Vogelõs Approximat ion meth odðMODI method ð Unbalanced  tr ansp ortat ion problem 

ð Degeneracy in tr ansp or tat ion models  ð Assignment models ð Trave li ng salesman 

pr oblem-Dynamic  Program ming probl em. 

 

 
8 

 

TEXT BOOKS 

1.  Kanti  Swaru p,  Gupta  P.K.,  and Man Mohan,  òOperat ions  Researchó Su ltan  Chand  &  

Sons, 199 4. 

2.  Sharma S.D., òOperat ions  Researchó, Kedar  na th Ramnath  &  Co., Meeru t ,1994.  

REFERENCE BOOKS 

1.  Gupta  P.K., and  Hi ra D.S., òOperat ions  Researchó, S.Chan d& Sons ,2000.  

2.  Sunda resan.  V, Ganapat hy Sub ramanian.  K.S. and  Gan esan.  K, òResource Mana gement  

Techni quesó, A.R.Publi cat ions ,2002  

3.  Taha  H.A., òOperat ions Research  ð An intr oductionó, 7thedit ion , PHI,2002.  

4.  Bill y B. Gi ll et,  òInt roduct ion to Operat ions Research òð TMH Publi shin gCo.
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Object ives 

CLO 1 CLO 2 CLO 3 CLO 4 

 

 
21AS701  

 

 
OPERATION 

RESEARCH 

CO1 x    

CO2 x    
CO3  x   
CO4   x  
CO5    x 

 

 
 

 
5.  Gupta  P.K.,  and  Manm ohan,  òOperat ions  Research  and  Quantit at ive  Ana lysisó  ð 

S.Chand&  Co., 

New Delhi.  

6.  Hambli n S., and  Stevens Jr ., òOperat ions  Researchó, McGraw  Hi ll Co. 
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 Modern Optimi zat ion Techn iques L T P C 

Course  Code: 21EEPE42  3 0 0 3 

Course  Type: OE     

Pre-Requ isi te NONE     
 

COURSE OBJ ECTIVES  
To learn the concepts  and  techni qu es of evolu t iona ry and  opt imizat ion techni qu es in power  system 

app li cat ions. 

1.Obta in k nowl edge on opt imizat ion techni qu es appli ed to power  system problems. 

2.Understand  the differen t  evolu t iona ry computat ion techni qu es and  mul ti  objective 

opt imizat ion and  th eir  appli cat ions  in power  syst em pr oblems. 
3.Understand  the pr incip les and  fu ndam enta ls of GA, PSO and  natu re inspi red algor ith m. 
4.Learn vari ous topologies and  learning  algor ith ms of GA, PSO and  nat u re inspired  algor ith m. 

 
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  Obta in  kn owl edge on opt imizat ion techniques app lied to power syst em pr oblems. 

2.  Understand  the  different  evolu t iona ry computat ion techni qu es and  mul ti  object ive 
opt imizat ion and  th eir  appli cat ions  in power  syst em pr oblems. 

3.  Understand  the  pr incip les and  fund amentals of GA,  PSO and  nat u re inspi red 
algor ith m. 

4.  Learn vari ous topolog ies and  learning  algor ith ms of GA,  PSO and  nat u re insp ired 

algor ith m. 
 

 
UNIT COURSE CONTENTS HOURS 

UNIT-I FUNDAMENTALS OF OPTIMIZATION 

Definit ion-Classificat ion of opt imizat ion problems-Uncons tra ined  and  Cons trained 

opt imizat ion-Optima li ty  condit ions,  Classical  Opt imizat ion techniques (Linear  and 

non-li near  pr ogram ming,  Quadrat ic pr ogram ming, Mi xed integer pr ogramming), 

Intel lig ent Search  methods ð Genet ic Algor ith m, Ant  Colony  Opt imizat ion, Tabu 

search,  Par t icle swarm  opt imizat ion 

 

 
 

8 

UNIT-II  GENETIC  ALGORITHM  

Evol u t ion in nat u re-Fu ndamenta ls of Evolu t iona ry and  Genetic  algor i th ms, 

Work ing  Princip les of Genet ic Algor ith m, Genet ic Operator s-Selectio n , Crossover 

and  Mu tat ion,  Issues  in GA implementat ion, App l icat ions  of GA in Eng ineering 

opt imizat ion pr oblems. 

 

 
8 

UNIT- 

III  

PARTICLE SWARM OPTIMIZATION 

Fu ndam ental  pr incip le-Velocity  Updat ing,  Advan ced oper ators-Parameter selection, 

Hyb ri d app roaches  (Hyb r id of GA and  PSO), Implementat ion issues-Convergence 

issues,  App li cat ions  of PSO in Eng ineer ing opt imizat ion pr oblems. 

 

 
8 

UNIT-IV NATURE INSPIRED  ME THODS 

Simu lated  annea li ng algor ith m, Di fferenti al Evolu t ion,  Ant  colony  opt imizat ion, 

Bacter ia Foraging opt imizat ion ðFirefly algor ithm  

 
8 

UNIT-V MU LTI OBJECTIVE OPTIMIZATION 

Concept  of pareto opt imali ty-Conventio nal approaches for  MOOP, Mul ti  objective 

GA-Fi tn ess assignment , Shari ng func t ion- MOGA, Mul t iobjective PSO  (dynamic 

nei ghb ourh ood PSO, Vector  evalu ated  PSO), Mul ti  objective  OPF pr oblem. 

 

 
8 

TEXT BOOKS 
nd  

1.  S.P. Kot har i and  J.S.Dhi ll on,òPower System Opti mizat ionó, 2 
2010.  

 

 
Edit ion,  PHI Learning  Private Limited,

2.  Kaly anm oy Deb,òMulti  objective  opt imizat ion u sing  Evol u t iona ry Algor ith msó, John  Wil ey and  Sons,  
2008.  

3.  Kaly anm oy Deb,òOptimizat ion for  En gineer ing Designó, Pren t ice Hall of India  Fi rst  Ed it ion,1988.  

REFERENCE BOOKS 
4.  Carl os A.Coello Coello, Gary B.Lam ont,  David  A.Van  Veldhu izen,òEvol u t ionary Algor ith ms for  solving 

nd
Mul ti  Objective  Problemsó, 2 Ed it ion,  Spr inger , 2007.
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21E EPE42  

 
Modern 

Optimiz at ion 

Techni qu es 

CO1 x x x x 
CO2 x x x x 
CO3 x x x x 
CO4 x x x x 

 

 
 

 
5.  Soli man  Abdel  Had y, Abdel Aal  Hassan  Manta wy, òModern  opt imizat ion techni qu es 

wi th  app li cat ions  in  Electr ic Power Syst emsó, Spr inger,  2012.  
6.  J izhong Zhu,  òOptimiz at ion of Power  System Opera t ionó, John  Wil ey and  sons Inc  publi cat ion,  2009.  

7.  Kwang  Y.Lee,Moham med A.El  Sharka wi , òModern  heuri stic  opt imizat ion techni quesó, John  Wil ey 
and  Sons,200 8. 
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S oft  Comput ing L T P C 

Course  Code:   2 1EEPE43  3 0 0 3 

Course  Type: OE     

Pre-Requ isi te None     
 

COURSE OBJ ECTIVES  
1.  In trod uce students to soft  comput ing concept s and  techniques and  foster their  abil it ies in  

design ing and  im plemen t ing soft  compu t ing-based solu t ions  for  real-wor ld and  engineer ing problems.  
2.  In trod uce students to fuzzy systems, fuzzy logic and  its app lica t ions.  
3.  Explain  the students about  Art ificial  Neural  Network s and  var ious categor ies of ANN. 
4.  Learn the basics  of genet ic algor ithm.  
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 
1.  Understand  different  topolog ies of Neural  Networks.  
2.  Learn about  fuzzy logic and  support  vector  technique. 
3.  Learn the  basics of genetic  algor ith m. 
4.  Develop  app li cat ion on different  soft  comput ing techniques li ke Fu zzy, GA and  Neural  network  

 

UNIT COURSE CONTENTS HOURS 

UNIT-I In tr oduc ti on: History  of development  in neural  networks,  neu ral  network 

char acter istics, Art ificial  neu ral  network  technology, Model  of a neu ron , topology, 

learnin g, types of learnin g, supe rvised,  unsupervis ed and  rein forcement  learn ing.  

 
8 

UNIT-II  Supervised Learning: Basic hop field  model,  the  perceptr on, li near  repa rabili ty, 

Basic learning laws, Hebbõs rul e, Delta  rul e, Widr off and  Hu ff LMS learni ng r ul e, 

correl at ion learning  rul e, In star  and  ou t  star  learning  rul es. Unsupervised  learnin g, 

competit ive learnin g, K mean clu ster ing algor ith m, Kolwnerõs featu re maps. 

 

 
8 

UNIT- 

III  

Radial  Basis Func t ion: Basic learning  laws in RBF network, recu rrent  networks, 

recu rrent  back  pr opagat ion,  Real t ime recu rrent  learning  algor ith m. 

Count er  Propagat ion Networks:  In trod uction to  count er  propagat ion ne tworks, 

CMAC networks,  ART networks,  App li cat ion of neu ral  networks,  patte rn recognit ion, 

opt imizat ion,  associat ive memor ies, vector  quant izat ion,  control.  

 

 
8 

UNIT-IV Fuzzy Logic: Basic  concepts  of fuzzy logic, Fu zzy logic cr isp set,  Lingui stic  var iable, 

Membership fu nc t ions,  Operat ion of fuzzy set,  Fu zzy IF-THEN r ul es, Vari able 

inference  techniques, Defuzzificat ion tec hni qu es, Basic fuzzy inference  algor i th m, 

App li cat ion of fuzzy logic, Fu zzy system  design,  Impleme ntat ion of fuzzy syste m, 

Usefu l tools su pport ing design.  

 

 
8 

UNIT-V Basics of Genetic Algor ith ms:  Evol u t ion of Genet ic and  Evolu t iona ry Algor ithms, 
App li cat ions.  Natu re Insp i red  Optimiz at ion Techni qu es, Ant  Colony,  par t icle swarm 

opt imizat ion.  

HYBRID SYSTEM  

Integrat ing Neural  networks,  fuzzy logic, and  genet ic algor ith ms, GA based  back 

pr opagat ion network s, fuzzy back  propa gat ion networks.  

 

 
 

8 

 

TEXT BOOKS 
 

1.  Hoffmann,  F., Koeppen,  M., Klawonn, F., Roy, R: "Soft  Comput ing: Methodologies and  
 

App lica t ions", Spr inger , 200 5 
 

2.  S. N. Sivanand am &  S.N. Deepa, "Principles of Soft  Comput ing", Wiley,  2007 
 

3.  Rafik  Aziz oglyAliev,  R. R. Aliev:  "Soft  Comput ing and  Its  App lica t ions", Wor ld  Scien t ific,  2001 
 

REFERENCE BOOKS 
 

4.  S. Rajas ekaran,  G. A. Vijayala kshmi  Pai,  "Neural  Network s, Fuzzy Logic And  Genet ic  
 

Algor ithm:  Synthesis  And  App lica t ions", Phi, 2003 
 

5.  David  E. Goldberg, "Genet ic Algor ithms ", Pearson Educat ion In dia,  2006 
 

6.  B. Yagnana rayana,  "Art ificial  Neural  Network s", PHI,  200 9
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7.  Simon O. Hayk in, "Neural  Network s and Lea rning Machines", 3/ E, Prent ice Hall,  

 

200 9. 
 
 

Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO) 
 

SUB CODE  Course name Cou rse 

Object ives 

CLO 1 CLO 2 CLO 3 CLO 4 

 

 
21EEPE43  

 

 
Soft  Comput ing 

CO1 x    

CO2  x   

CO3   x  

CO4    x 



252 

 

 

 

 
 
 
 
 

 In tr oduct ion to Robotics and I ndust r ial 
Au tomat ion  

 

L 
 

T 
 

P 
 

C 

Course Code: 22EEPE44  3 0 0 3 

Cou rse  Type: PE     
Pre-Requisi te None     

 
 

COURSE OBJECTIVES (CO) 

This cou rse deals about  

1.Review of Ind ustr ial  Con trol  Devices and  Circu its;  Basic Ladder  Logic and  Control  

2.Program mable Logic Control lers and  App li cat ions; 

3.Robot Fu ndam enta ls; Mechan isms and  Actua tors,  Sensors  and  Detectors;  

4.Model ing and  Con trol  of Man ipul ators;  Robot  App l icat ions  and  Program ming. 
COURSE LEARNING OUTCOMES (CLO) 

At  the end of the cou rse, the student  will  be able  to 

1.  Expl ain bas ic concepts  of Program mable Logic Cont roll er (PLC) and  Ind ustr ial  au tomat ion. 

2.  Determine  basic pr ogramming languages and  inst ructions  of a PLC and  Use a par t icu lar  

Program mable Logic Cont roll er (PLC) for  vari ous appli cat ions.  

3.  Design an  au tomated  system for  indust ri al  der ive to meet defined  operat ional  specificat ions.  

4.  Expl ain bas ic concept,  type and  components  of Robot ic system  and  Define the pr incip les and  benefi ts 

of the  vari ou s act uators,  dr ives and  sensors.  Solve forward k inemat ics of any  serial  robot, compute 

posit ion and  or ientat ion of end  effectors  as a  fu nc t ion to joint  vari ables. 
 

UNIT 
 

COURSE CONTENTS 
HOURS 

UNIT-I In tr oduc ti on to Ind us tr ial  Au toma t ion : 

Introd uction  to Ind ustr ial  Au tomat ion 

Review of indu str ial  cont rol devices  
I/ O devices (Electro nics Ci rcu it  breake rs, t imers,  rel ays) 

 

 
8 

UNIT-II  Programm able Logic contr ol lers (PLC) 

2.1  In tr oduc t ion  to  Programm able Logic cont rol lers 
    Introd uction  to PLCs 
    Overview of number  syst ems and  logic concepts  
    PLC Program ming Procedures and  Devices 
    Inp u ts  (sensors) and  Out pu ts  (act uators)  connected  to PLC 
    PLC and  DCS pr ogram ming software 

2.2  Inp u t/ ou tput  and Memory  In terac t ion  
    PLC inpu t/o u tp u t  syste ms and  prog ramming devic es 
    PLC Memory  and  Inp u t/ ou tp u t  Inter action  
    Discrete  inpu t /o u tp u t  system  
    Ana log input /o u tp u t  system 
    Special  input /o u tp u t  modul es: PID,  Fu zzy-logicé. 

2.3  Programm ing a PLC 
    Program ming languages and  ins tructions  
    Program ming ON/ OFF Inpu ts  
    Creat ing Ladder  diagrams  
    Register  Basics 
    PLC Timers and Count ers  
    PLC Ar ithmetic  fu nc t ions  
    Number  compari son funct ions  
    Data  hand li ng Fu nc t ions 
    PLC func t ions  wi th  BITS 
 System  pr ogramming and  implementat ion:  Control  task  definit ions, 

str ategies, pr ogram  organ izat ion and  implementat ions  
 Program ming pr actice:  Siemens  PLC S7-300, S7-400 (pract ice on 

avail able PLC type) 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
8 

UNIT-III  In tr oduc ti on, Fun damentals of Robot ics 
    Introd uction  
    Types of Rob ots 
    Robot Ana tomy and  Key Components 
    Sensors  and  Actuators  in r obots 
    Posit ion,  Velocit y, Accelerat ion,  Force and  Torqu e 

 

 
 

8 
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SUB 
CODE  

Course 
Name 

Course 
Object ives 

CLO1 CLO2 CLO3 CLO4 

22EEPE44  In tr oduc ti on 
to Robot ics 

and 

Ind us tri al 

Au toma t ion 

CO1 x    

CO2  x   
CO3   x  

CO4    x 

 

 

 
 
 
 
 

     Touch  and  Tact il e sensors  
    Proximity  and  Range Sensors  
    Hyd rauli c and  Pneumat ic Actu at ion syste ms 
    Robot App li cat ions  

 
 
 

 
UNIT-IV Robot  Moti on  Analysis (Kinemat ics) 

    Representat ion of Rigi d body  mot ion 
    Trans format ion of Coord inates  
    Homogenous Tra nsformat ion 
    Forward Kinemat ics 
    Inverse  Kinemat ics 

 

 
 

8 

UNIT-V Dynamics, Mechanism & Act uat ion 

5.1.  Dynamic Models of Rigid-Body Systems 
    Eul er Lagran ge Equ at ions  
    Newton Eul er formu lat ion  

5.2 Mechan ical  Str uctu re (Links,  Joint s, Actu ators, tr ansmissions), Joint  
Mechan isms. 

 

 
 

8 

 

TEXT BOOKS 

1.J . J. Cra ig, Int rodu ction  to robot ics ,3rd  edit ion , Pearson Educat ion,2005  
2.Herman Bruy ninc kx, Robot  Kinemat ics and  Dyn amics, Augu st  21, 2010  

REFERENCE BOOKS 

1.B. Sicili ano,  L. Sciavicc o, et al , Robot ics model ing planning  and  control,  Spr inger , 2009  

Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO)



 

 

 

  CYBER SECURITY  

L 
 

T 
 

P 
 

C 

Course Code: 22E EPE45 3 0 0 3 

Course  Type: PE     

Pre-Requi si te None     

 
COURSE OBJECTIVES (CO) 

This cou rse aims  to gu ide the student to  

1.  To aware the stu dents about  the  cyber  secu ri ty  and  its  impli cat ions. 

2.  To pr ovide  students  wi th a pr actic al and  th eoreti cal  kn owl edge of cr ypt ography  and  network  secur ity. 

3.  To pr ovide  the stud ent sõ kn owl edge of d ifferent  types of att acks  on the  Network.  

4.  To aware the stu dent  about  data  pr ivacy. 

COURSE LEARNING OUTCOMES (CLO) 

At  the end of the cou rse the  student will  be able  to: 

1.Define the  concept  of ethical  hack ing and  its  associated  app li cat ions  in  Informat ion 
Communicat ion Technology (ICT) wor ld.  

2.Under li ne the  need of d igi tal  foren sic and  role of digi tal  evidence s. 

3.Expl ain  the  methodolo gy of incid ent  response and  vari ous secur ity  issues  in I CT wor ld,  and  ident ify 

digi tal  foren sic tools for  data  coll ectio n. 
4.  Recognize  the  importa nce of d igi tal  foren sic duplicat ion and  vari ous tools for  ana lysis  to achieve  

adequ ate perspec t ives of digi tal  foren sic investi gat ion in vari ous app li cat ions / devices  li ke Wind ows/  

Unix  syste m. Also, to app ly the  kn owl edge of IDS to secure network  and per forming rou ter  and  network  ana lys 

UNIT                                             COURSE CONTENTS                                            HOURS 
 

UNIT-I   INTRODUCTION 
Cyber-att acks,  types of at tacks,  Intr oduction  to cyber  secur ity, objectives  of 

secur ity, elements of cyber  secur ity, Introd ucti on to In format ion Securi ty,                8 

Introd uction  to Data  and  Network  Securi ty, Finding  vu lnerab ili t ies and 

exploits.  

UNIT-    INTRUSION DETECTION SYSTEMS 

II          Overview of intr u sion s, system  intr usion  pr ocess, dangers of system  
intr usion s, anomaly detect ion,  misu se detection,  types of ID S, the  li mitat ions           

8 
and  open  pr oblems of int r usion  detect ion syst ems, Stat istic al and  machine  
app roaches  to detection  of att acks  on computers,  Techniques for  stud ying the 

Internet  att acks, network  based  attack s, host  based att acks.  

UNIT-    SECURITY IN CLOUD COMPUTING 

II I         What  is  Cloud Comput ing, Essent ial  Character istic s, Cloud secur ity  
chal lenges, Software as a serv ice secur ity, secu re software development  li fe              8 

cycle,  data  usage, data  pr ivacy, identity  access management, phys ical 

secur ity. 

UNIT-    DATA PRIVACY 
IV         Fu ndam ental  Concepts, Definit ions,  Data  Privacy At tacks,  Data  li nking  and  

pr ofili ng,  access cont rol  models,  role based  access control,  pr ivacy in d ifferen t          
8

 

domains - medica l, financial , etc.  

UNIT-    CRYPTOGRAPHY 
V           Service s, mechanisms  and att acks,  the  OSI securi ty  architectu re, Network  

secur ity  Model,  classical  Encr ypt ion techniqu es, Pr ivate and  Pub li c Key                    
8

 

Crypt ograph y. 

 
TEXT BOOKS 

1.Mi chael  T. Goodr ich  and Roberto  Tamassia,  òIntrod uction  to Computer  Secu r ityó, Add ison Wesley, 2011.  

2.B. Raghunatha n , òThe Complete Book  of Data  Anonymizat ion:  From Planni ng to Impl ementat ionó, 

Au erbach  Pub,  2013.  
3.John  W. Rittinghous e, òCloud Comput ing:  Impl ementat ion Mana gement  &  Secur ityó, CRC Press. 

4.  Rober to Di  Pietro, Luig i V. Mancin i , òIntr usion  Detection  Systemó, Spr inger  ,2008  

5.  Willi am  Sta lli ngs-òCrypt ography  and  Network  Secur ityó, Pearson educ at ion, 6th  edit ion,  SBN 

10:  013335469 5, 2013  

REFERENCE BOOKS 
1.  Russell  Dean Vines and  Ronald L. Kru tz ,óCloud Secur ity: A Comprehensive Gu ide To Secure Cloud 

Comput ingó, Wil ey Ind ia Pvt  Ltd, 201 0. 
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SUB 
CODE  

Course 
Name 

Course 
Object ives 

CLO1 CLO2 CLO3 CLO4 

 

 
22EEPE45  

 

CYBER 

SECURITY 

CO1 x    

CO2  x   
CO3   x  
CO4    x 

 

 
 

 
2. Anders on,  James P., "Computer  Securi ty  Threat  Monitor ing and  Surveill ance," Washin g, 

PA, James P. Ander son Co., 1980.  
3.  L. Sweeney,  òCompu tat ional  Discl osu re Control:  A Primer on Data  Privacy Protectio nó, MIT Computer  

Scienc e, 2002.  
 

Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO)
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 SMART GRID TECHNOLOGIES &  IOT L T P C 

Course 
Code: 

22EEPE46   
3 

 
0 

 
0 

 
3 

Cou rse  Type: PE     
Pre- 

Requi si te 

Fun dam entals of Power Distr ibu t ion System, 

Transmission and Distr ibu t ion, Power system 

Opera ti on and Cont rol,  Commu nicati on Networks  

    

 

COURSE OBJECTIVES (CO) 

This cou rse aims  to gu ide the student to  

1.To intr oduce fundame ntals w.r .t  smart  gr id 

2.To acqui re in-depth  knowl edge on different  smart  devices  and  smart  meters  

3.To intr oduce the fund amental  concept  rel ated  to modern  power  distr ibu t ion system  func t ions  

4.To enab le the  studen ts to learn vari ous concepts  pert aining  to comm u nicat ion networks  for  Smart  

Gr id app li cat ions  

COURSE LEARNING OUTCOMES (CLO) 

At  the end of the cou rse the student  will  be able to:  
1.Understand  the signifi cance of smart  gr id concept  

2.Get acqu aint ed wi th  different  smart  devices  and  smart  meters  

3.Descr ibe how modern  power distr ibu t ion  syst em func t ions  
4.Identify  su itab le commu nicat ion networks for  Smart  Gr id app li cat ions  

UNIT COURSE CONTENTS HOURS 

UNIT-I INTRODUCTION TO SMART GRID 
Introd uction  - Evolu t ion of Electr ic Gr id,  Smart  Gr id Concept  - Definit ions and 

Need for Smart  Gr id ð Fu nc t ions  ð Opp ortunit ies ð Benefits  and  chal lenges, 

Dif ference  bet ween conventio nal  &  Smart  Gr id,  Technology Dr ivers  

 

 
8 

UNIT-II  ENERGY MANAGEMENT SYSTEM 

Ener gy Mana gement  System (EMS) - Smart  subst at ions  - Substat ion 

Au tomat ion - Feeder Au tomat ion,  SCADA ð Remote Terminal  Unit  ð Intel lig ent 
Electro nic Devices ð Protocols, Phasor  Measurement  Unit  ð Wide area 

monitor ing pro tection  and  control,  Smart  int egra t ion of en ergy resources ð 

Renewable, int ermit tent  power sources ð Ener gy Storage 

 

 
 

8 

UNIT- 

III  

DI STRIBUTION MANAGEMENT SYSTEM 

Distr ibu t ion Mana gement  System  (DMS)  ð Volt /  VAR control  ð Faul t  Detectio n, 

Isol at ion  and  Service Restorat ion,  Network  Reconfigu rat ion,  Outa ge 

mana gement  Syst em, Customer In format ion Syst em, Geograph ical  In format ion 
System, Effect  of Plu g in Hyb ri d Electr ic Vehic les 

 

 
8 

UNIT-IV SMART METERS 

Introd uction  to Smart  Meters ð Advanced  Meter ing infrast ru ctu re (AMI), AMI 

pr otocols ð Standards  and  init iat ives, Demand  side mana gement  and  demand 

resp onse pr ograms,  Demand  pr icing  and  Time of Use, Real Time Pricin g, Peak 

Time Pricin g. 

 

 
8 

UNIT-V COMMUNICATION NETWORKS &  IOT Elements of comm unicat ion and 

network ing ð architectu res, standa rds, PLC, Zigbee, GSM, BPL, Local  Area 

Network  (LAN) - Hou se Area Network  (HAN) - Wide Area Network  (WAN) - 

Broadb and  over Power l ine (BPL) - IP based  Protocols - Basics of Web  Serv ice 

and  CLOUD  Comput ing,  Cyber  Securi ty  for  Smart  Gr id.  

8 

 

TEXT BOOKS 

1 Stu art  Bor lase ôSmart  Gr id:  In frast ru ctu re, Technology and  Solu t ionsõ, CRC Press 201 2. 

2 Janaka  Ekana yake,  Nick  Jenki ns, Kithsi r i  Liyana ge, Jianzhong Wu, Ak ihi k o Yokoy ama, ôSmart  Gr id: 

Technology and App li cat ionsõ, Wil ey, 2012  
REFERENCE BOOKS 

1. Mi ni S.  Thomas, John D  McDonald,  ôPower S ystem S CADA and  Smart Gr idsõ, CRC 
Press, 2015  
2.  Kenneth C .Budk a, Jayant G. Deshp ande,  Mar ina  Thott an,Communicat ion Networks  
for Smar t Gri dsõ, Spr inger , 2014.  

OTHER RESOURCES 
E BOOKS 

1 http s:/ / books.google.co.in/ books ?isbn =111996 9093

https://books.google.co.in/books?isbn=1119969093
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SUB 
CODE  

Course Name Course 
Object ives 

CLO1 CLO2 CLO3 CLO4 

22EEPE46  Smart Gr id 
Technologies & 
IOT 

CO1 x    

CO2  x   
CO3   x  
CO4    x 

 

 
 

 
2 http s:/ / books.google.co.in/ books ?isbn =135123 093X  

MOOC 
1 http s:// www .mooc-li st .com/ course/ smart -gr ids-elect ri cit y-fu ture -edx 

2 http s:/ / www .mooc-li st .com/ course/ distr ibu ted-energy-smart-gr id -resou rces-fu ture -edx 
Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO)

https://books.google.co.in/books?isbn=135123093X
https://www.mooc-list.com/course/smart-grids-electricity-future-edx
http://www.mooc-list.com/course/distributed-energy-smart-grid-resources-future-edx
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 DISTRIBUTED GENERATION AND 
MICROGRIDS 

 
L 

 
T 

 
P 

 
C 

Course Code: 22E EPE47 3 0 0 3 

Course  Type: PE     

Pre-Requi si te The stud ents are pr eferre d to have a basic 
knowledge in Power  Syst em Ana lysis and 
Di str ibu t ion Syst ems 

    

 

COURSE OBJECTIVES (CO) 

This cou rse aims  to gu ide the student  to  

1.  To impar t  knowl edge on cu rrent  scenari o of Distr ibu ted  Generat ion  and  the  need to implement  

DG sou rces. 

2.  To acqui re an  in -depth knowl edge on di fferent  types of RES as D Gs. 

3.  To enab le the  students  to understand  gr id int egrat ion,  int er faces and  technical  impacts  of DGs 

upon  tr ansmission  and  distr ibu t ion syste ms. 

4.  To introduce  the  funda mental  concepts  rel ated  to Power quali ty  and  rel iabili ty along wi th  different 

types of st orage systems 
 

COURSE LEARNING OUTCOMES (CLO) 

At  the end of the cou rse the student  will  be able to:  

1.  Understand  the  cu rrent  scenari o of Distr ibu ted  Generat ion and  the  need to implement  DG sources. 

2.  Inve st igate the different  types of RES as D Gs. 

3.  Appraise the  gr id int egrat ion,  interfaces  and  technical  impacts  of DGs upon t rans mission 

and  distr ibu t ion syst ems. 

4.  Ana lyze the  aspects of Power Quali ty  and  Reliabili ty. Also, to underst and  compreh ensively  abou t 

different  types of Storage syste ms. 
 

 

UNIT 
 

COURSE CONTENTS 
 

HOURS 

UNIT-I INTRODUCTION, PLACING, AND SIZING THE DI STRIBUTED ENERGY 

RESOURCES: Need for  Distr ibu ted  generat ion,  ren ewable sources in  distr ibu ted 

generat ion,  cu rrent  scena ri o in  Distr ibu ted  Generat ion,  Planning  of DGs ð Sit ing 

and  sizing of DGs ð opt imal  placement  of DG sou rces in  distr ibu t ion syst ems. 

Suggested Reading:  Deta i led study  of Renewable Ener gy Sources  App li cat ions: 

Sit ing and  Sizing of DGs u sing  ETAP 

 

 
 

8 

UNIT-II  RENEWAB LE ENERGY SOURCES: Wind  Power -Photovolta ic and  Ther mo-solar 

power-Biomass Power , Fu el cells types, types of Tidal power  generat ion schemes, 

mini  and  micro  hyd ro power schemes. 

 
8 

UNIT-III  GRID INTEGRATION, INTERFACES, AND IMPACTS OF DGS : Gr id int egrat ion of 

DGs ð Dif ferent  types of int er faces - In verter  based  DGs - Aggregat ion of mul t iple 

DG u nits.  ð Trans mission  syst ems, Distr ibu t ion syste ms, Deregul at ion 

ð Impact  of DGs upon  pr otective rel ayi ng Suggested Reading:Rotat ing machi ne 

based  int er faces 

 

 
8 

UNIT-IV POWER QUALITY AND RELIABILITY IN DER: Voltage control  techniqu es, 

React ive power control,  Harmonics,  Power quali ty  issues. Reli abili ty  of DG based 

syste ms ð Steady-state  and  Dyn amic ana lysis.  Suggested Read ing:  Var ious 

aspects  of Operat ions  

 

 
8 

UNIT-V ENERGY STORAGE AND CONTROL TECHNIQUES: Ener gy Storage for  use wi th 

Distr ibu ted  Generat ion-Batte ry Storage, Capacitor  Storage, ul tr a-capacitors  and 

Mechan ical  Storage:  Flyw heels,  Pumped  and  Compres sed  Flui ds.  Cont rol 

Techni qu es for  DER int egrat ion syste ms- Standards  and  codes for 

int erconnect ion- fu ture  st ructu re of gr id.  Suggested Reading:  Vari ous aspects 

such  as Market  Mana gement  Retaili ng , Trad ing and Anci ll ary Service s. LAB / 

MINI PROJECT/ FIELD WORK Simu lat ion in ET AP/ HOMER 

 
 

 
8 

TEXT BOOKS: 
1 òDistr ibu ted  Power Generat ion,  Planning  &  Evalu at ionó by H.  Lee Willi s &  Wal ter  G. Scott,  2000  Edi t ion,  
CRC Press Taylor  &  Fran cis Group.  

2 òRenewable energy power for  a susta inab le futureó by Godfrey  Boyle ,2004  Oxford  University  

Press in associat ion wi th  the  Open universit y. 

3 Godoy Sim oes, Felix A.Farret,  õRenewable Ener gy Systems ð Design and  Analysis  with  Ind uction
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Generator sõ, CRC pres s. 

4 Robert  Lasseter , Paolo Piagi, ô Mi cro-gr id:  A Concept ual  Solu t ionõ, PESC 2004, Ju ne 
2004.  

REFERENCE BOOKS 
1 Z. Ye, R. Walli ng,  N. Mill er,  P. Du,  K. Nelson  ôFacili ty  Mi crogr idsõ, Subc ontra ct  report,  May 2005,  

2 Mohammad Shahidehp our,  M. Alomou sh,  Restr uctured  Electr ical  Power Systems: Operat ion : 

Trad ing,  and  Volat ili t y, CRC Press, 2001  

3 N. Jenkins,  J.B. Ekana yake and  G. Strb ac, Distr ibu ted  Generat ion,  The In st i tut ion of Eng ineer ing 

and  Technology,2010 

4 S. Chowdhu ry , S.P. Chowdhu ry and  P. Crossley,õ Mi crogr ids and  Active  Dis t r ibu t ion Network sõ, 

The Instit u t ion of Eng ineering and  Technology 

OTHER RESOURCES 

E BOOKS 

1 N. Jenkins,  J.B. Ekana yake and  G. Strb ac,Distr ibu ted  Generat ion,  The In st i tut ion of Eng ineer ing 

and  Technology,2010  
2 S. Chowdhu ry , S.P. Chowdhu ry and  P. Crossley,õMicrogr ids and  Active Dist r ibu t ion Network sõ, 
The Instit u t ion of Eng ineering and  Technology

MOOC  
1 Mi cro  gr id,  Course era . 
2 Introd uction  to Smart  Gr id,  NPTEL onl ine 

3 Solar  Ener gy: In tegrat ion of Ph otovolta ic Systems in Mi crogr ids ,EDX  
4 Distr ibu ted  Ener gy - Smart  Gr id Resources for  the  Fu ture  , EDX

Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO) 
 

SUB CODE  Course Name Course 
Object ives 

CLO1 CLO2 CLO3 CLO4 
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Di str ibu ted 
Generat ion 

and 
Microgrids  

CO1 x    

CO2  x   

CO3   x  

CO4    x 
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 In frast ructure for  Smar t  Cit ies L T P C 

Course Code: 22E EPE48 3 0 0 3 

Course  Type: PE     
Pre-Requi si te None     

COURSE OBJECTIVES (CO) 
1.  To develop  a bas ic understanding  about  vari ou s types of In frast ru ctu re and Smart  cit y. 

2.  To enab le the stud ents  to app ly the  basic need and planning  concept  to solve vari ous In frast ru ctu re 

pr oblems. 
3.  To u nderstand  smart  t r ansp ort  syst em for  smart  cit ies and  its  app li cat ion. 

4.To study  water  resources syste ms for  smart  city  and  its  app li cat ion.  Also, to  understand  Nat ional  and 

Global  pol icies to implement  for  smart  city  development. 

COURSE LEARNING OUTCOMES (CLO) 

At  the end of the cou rse the student  will  be able to:  

1.  Understand  the  necessity  of infrast ru ctu ral  development  for  smart  cit ies. 

2.  Identify  components  of inf rast ru ctu re and  Prepare infrast ru ctu re plan  for  smart  cit y. 

3.  Understand  smart  tr ansport  system  for  smart  cit ies and  its  app li cat ion  

4.  Study  of water  resou rces syste ms for  smart  city  and its  app li cat ion.  Also, to understand  Nat ional  and  

Global  pol icies to implement  for  smart  city  development. 
 

UNIT COURSE CONTENTS HOURS 

UNIT-I Fu ndam ental  of smart  city  &  In frast ru ctu re: Intro du ction  of Smart  City, 

Concept  of smar t  cit y, Objective  for  smart  cit ies, Hi story  of Smart  city 

wor ld and  Indi a. Need to develop  smart  cit y, Cha ll enges of mana ging 

infrast ru ctu re in Ind ia and wor ld,  vari ous types of Infrast ru ctu re 

syste ms, In frast ru ctu res need assessment  

 

 
8 

UNIT-II  Planning  and  development of Smart  city  In frast ru ctu re : Ener gy and 

ecology, solar  ener gy for  smar t  cit y, Housin g, sust ainab le green  buil ding, 

safety, secu ri ty, disaster  mana gement , economy, cyber  secu ri ty, Project 

mana gement . 

 

 
8 

UNIT-III  Intel lig ent  tr ansp ort  systems Smart  vehicles and  fuels,  GIS, GPS, 
Navigat ion syst em, tr affic safety  mana gement, mobili ty  serv ices, E- 

t icketing  

 
8 

UNIT-IV Mana gement  of water  resources and  related  in frast ructu re Storage and 

conveyance syst em of water,  sust ainab le water  and sanitat ion,  sewerage 

syste m, flood mana gement,  conservat ion system  

 
8 

UNIT-V In frast ru ctu re Mana gement  system  &  Poli cy for  Smart  city  Integrated 

infrast ru ctu re mana gement  syste ms for  smart  cit y, In frast ru ctu re 

mana gement  system  app li cat ions  for  existing  smart  cit y. Wor ldwi de 

pol icies for  smart  city  Govern ment  of Ind ia - pol icy for  smart  cit y, 

Mi ssion  state ment  &  gui del ines, Smart  cit ies in  Indi a, Case stud ies of 

smart  cit y. 

 

 
 

8 

 

TEXT BOOKS /  REFERENCE BOOKS 
 

1. Smart  City  on Fu ture  Li fe - Scientific  Planning  and Cons truction  by Xianyi Li 
 

2. The Age of Intel lig ent  Ci t ies: Smart  Envi ronments and  In novat ion -for -all Strategies (Regions  and  
 

Cit ies) by  Nicos Komnin os 
 

3. Smart  Cit ies: Big Dat a, Civic  Hacke rs, and  the  Qu est for  a New Utopia by  Ant hony  Townsend  
 

4. Gr ig N.S., In frast ru ctu re engineer ing and  mana gement, Wil ey-Interse ience, 1988  
 

5. Hud son W.R., Haas  R., Udd in W.,  In frast ru ctu re Mana gement, McGra w-Hi ll , 1997  
 

6. Gif finger , Rudol f; Chr isti an Fertner;  Hans  Kramar;  Robert  Kalasek ; Nataģa Pichle r -Mil anovic; 
 

Evert  Meij ers (2007 ). "Smart  cit ies ð Ranking  of European  mediu m-sized cit ies". Smart  Cit ies. Vienna: 

Centre of Regional  Science 7.  Mi ssion  stat ement  &gui del ines on Smar t  City  Scheme". Govern ment  of 

Ind ia - Mi nist ry of Urban  Development  http :// smar tcit ies.gov.in / upload/up loadfi les/f il es/ Smar t  City 

Gu idel ines(1).pdf  

Other Learning Resources 
 

List  of Open  Source Software/le arn ing websit e: 
 

1. Smart  city  government  of Ind ia.  http :/ / smartcit ies.gov.in

http://smartcities.gov.in/upload/uploadfiles/files/Smart
http://smartcities.gov.in/
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CLO1 CLO2 CLO3 CLO4 

 

 
 

22EEPE48  

 
In frastr uctu re 

for  Smar t 

Cit ies 
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2. Reconcept uali sing  Smart  Cit ies: A Reference Framework  for  Ind ia 

 

 

http s:/ / www .nit i.gov.in /w r itereaddat a/f il es/ docu ment_publi cat ion / CSTEP%20Rep ort%2 0Smart%2  
 

0Cit ies%20Framework .pdf  
 

3. Draft  Concept  Note on Smart  City  Scheme". Govern ment  of India  - Mi nist ry of Urban  Development  - 

mar tcit iesoftomorr ow.com/ wp-cont ent / uploads/ 2014 / 09 / CONCEPT_NOTE_ 

3.12 .2014 __REVISED _AND_LATEST_.pdf  
 

Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO)

http://www.niti.gov.in/writereaddata/files/document_publication/CSTEP%20Report%20Smart%252
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 Electr ic Vehicle Mach in es and Dr ives L T P C 

Course Code: 22E EPE49 3 0 0 3 

Course  Type: PE     

Pre-Requi si te None     

COURSE OBJECTIVES (CO) 
This  course aims to gui de the  stude nt to  

1.    Motor  Dr ive Technology 
2.    DC Motor  Control  

3.    Ind u cti on Motor  Dr ives for  EVs 

4.    SR Motor  Dr ives for  EVs 
COURSE LEARNING OUTCOMES (CLO) 

After  completion  of the  course,  studen ts woul d be able to: 

1.    Motor  Dr ive Technology, Ener gy Source Technology 

2.    Design Cr iter ia of DC Motor  Dr ives for  EVs 

3.    Design Cr iter ia of PM Brushless  Motor  Dr ives for  EVs, 
4.    Design Cr iter ia of SR Motor  Dr ives for  EVs 

UNIT 
 

COURSE CONTENTS 
HOURS 

UNIT-I Overview of EV Techn ologies 

Motor  Dr ive Technology, Ener gy Source Technology, Batte ry Cha rgi ng 
Technology, Vehic le-to-Gr id Technology, Pure Electr ic Vehic le, Hyb ri d 

Electr ic Vehic le, Gr idab le Hyb ri d Electr ic,Vehic le, Fu el-Cell  Electr ic 

Vehic le. 

 

 
8 

UNIT-II  DC Motor  Dr ives 

System  Configu rat ions,  DC Machi nes, DCðDC Converte rs, Soft -Switching 

DCðDC Conver ter Topologies, DC Motor  Cont rol, Regenerat ive Brak ing, 

Design Cr iter ia of DC Motor  Dr ives for  EVs, Design Example  for  EVs. 

 

 
8 

UNIT-III  Ind uc ti on Motor  Dr ives 

System  Configu rat ions, induct ion Machin es, Inverte rs for  Ind uction 
Motors,  Ind uct ion Motor  Control,  Design Cr iter ia of Induct ion Motor  Dr ives 

for  EVs, App li cat ion Examples of Induct ion Motor  Dr ives in  EVs 

 

 
8 

UNIT-IV Permanent Magnet Brushless Motor  Dr ives 

System  Configu rat ions, PM  Brushless  Machine s, PM Brushl ess Motor 

Control,  Design Cr iter ia of PM Brushless Motor  Dr ives for  EVs, Design 

Examples  of PM Brushl ess Motor  Dr ives for  EVs, Planeta ry-Geared PM 

Synchro nous Motor  Dr ive, Ou ter -Rotor  PM Bru sh less DC Motor  Dr ive, 

App li cat ion Examples  of PM Brushless  Motor  Dr ives in EVs 

 
 
 

8 

UNIT-V Swit ched Reluc tance Motor  Dr ives 

SRM Machine s, SR Converters,  Compari son of SR Converters  for  EVs, SR 

Motor  Control, Design Cr iter ia of SR Motor  Dr ives for  EVs, Machine 

In it iali zat ion,  Planeta ry-Geared SR Motor  Dr ive, Ou ter -Rotor  In -Wheel  SR 

Motor  Dr ive, App li cat ion Examples of SR Motor  Dr ives in  EVs , Stat or - 

Permane nt Magnet  Motor  Dr ives Integrate d-Start er-Generator Syste ms, 

Planeta ry-Geared Electr ic Vari able Trans mission  Systems 

 

 
 
 

8 

 
Text Book:  

 

1.  K T Chau,  Electr ic Vehic le Machines  and  Dr ives- Design,  Ana lysis  and  App li cat ion,  (1e) JohnWil ey & 

Sons,  2015.  

Reference Book:  
 

1. Iqbal  Hussein,  Electr ic and  Hybr id Vehic les-Design Fu ndam enta ls, (2e), CRC Press, 2010.  
 

2. Gianfranco  Pistoia, Electr ic and  Hybr id Vehic les - Power Sources, Models,  Susta inab ili ty, In frast ru ctu re 

and  the  Market , (1e), Elsevier,  2010.
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MAPPING MATRIX OF COURSE OBJECTIVES (COs) &  COURSE LEARNING 

OUTCOMES (CLOs) 
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22E EPE49 Electr ic 
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and 
Dri ves 

CO1 x    

CO2  x   

CO3   x  

CO4   x x 
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UNIT COURSE CONTENTS HOURS 

UNIT-I Real Time Contr ol of Power  Systems: Need for  Real Time and  Computer  

Control  of Power  Syst ems ð Operat ing states  of a Power System  

SCADA Func t ions: Int roduction to  SCADA:  Gr id Operat ion &  Control, 

Dif ficu lt ies in oper at ing the  large power  syste ms manua lly , ne ed for  going to 
SCADA operat ion,  advantages of SCADA operat ion . Lay ou t  of subst at ion / 

Generat ing Stat ion,  Main  Equi pment  in Sub  Sta t ion/  Gener at ing Stat ion, 

Instr ument  Tran sformers and  th eir  importa nce in measurements and 

pr otectio n, important  paramet ers  necessary for  Gr id oper at ion:  Ana log Points 

(MW, MVar, Tap Posit ion,  Voltage, Frequency), Stat us Points  (CB Stat u s, 

Isol ator  Status, SOE Point s), Alarms. Hard ware requi red  to  get these 

paramet ers  to RTU: Tran sducers  &  their  connect ivi t y. 

Data  Acqui sit ion, Monito r ing and  Event  Processin g, Control  Fu nc t ions,  Time 

tagged dat a, Dist u rbance data  coll ection  and  ana lysis,  Reports  and 

Calcu lat ions.  

 
 
 
 
 
 

 
8 

UNIT-II  Man  ð Mach ine Comm u nicati on :Operatorõs Console, VDU  Disp lay and  its u se, 

Operator  Di alogs, Mi mic Di agram  Fu nc t ions, Pr inting  Facili t ies. Remote 

Terminal  Unit  ( RTU) ðPhase angle Measurement  unit (PMU ) &  Comm unicat ion 

Pract ices: Major  Components: RTU  Panel, In terface  Panel. D20M  Main 

Processor,  Ana log Card,  Stat us Card,  Control  Card,  Modems. Types Of 

Communicat ions: Power Line Carr ier Comm unica t ions, Mi crowave, Opt ical 

fibre,  VSAT Comm unicat ions. T ypes of Network  Elements in  LAN &  WAN. 

Process of Data  Communicat ion.  

 
 
 
 

8 

UNIT- 

III  

In tr oduc ti on to SCADA PROTOCOLS and Commun icati on Stand ards for 

Electri cal Power Systems: Power System  Control  requi rements and  evolu t ion of 

Protocol for  Communicat ion, Pr otocols - Modbus, Distr ibu ted  Network 

Protocol (DNP), IEC 870-5 and  60870  ser ies, Benefits  from the 

IEC(Internat ional  Electr otechnical  Commission) comm unicat ion Standard s. 

 

 
8 

 

 
 
 

 Real-Time  Contr ol of Power  Systems and Energy 
Management 

L T P C 

Course 
Code: 

22E EPE50 3 0 0 3 

Course 
Type: 

PE     

Pre- 
Requ isi te 

None     

 
 
 

 
COURSE OBJECTIVES (CO) 

This cou rse aims  to gu ide the student to  

1.Develop  mathemat ical  models  for  ana lysis  of li near  and  nonðli near  State Estimat ion,  Observab ili ty 

and  Contin gency ana lysis  of any  pract ical  Power System  

2.Prepare the  pract ical  inpu t  data  requi red  for  li near  and  nonðli near  State Est imat ion methods and  

Contin gency stud ies. 

3.Identify  the str ategic locat ions  for  measurements to ana lyses the state  of the  

4.To have complete overv iew of Real Time operat ion of Power system  (RTPS) and  comm unicat ion & 

pr otocols employed in RTPS. Also, to u nderstand  the need and  im portance  of en ergy audit, 
mana gement  and  evalu ate the benefits  of d ifferent  ener gy mana gement techn iques 

COURSE LEARNING OUTCOMES (CLO) 

After com pleti on of the cou rse, students wou ld  be able  to: 

1.Develop  mathemat ical  models  for  ana lysis  of li near  and  nonðli near  State Estimat ion,  Observab ili ty 

and  Contin gency ana lysis  of any  pract ical  Power System  

2.Prepare the  pract ical  inpu t  data  requi red  for  li near  and  nonðli near  State Est imat ion methods and  

Contin gency stud ies. 

3.Identify  the str ategic locat ions  for  measurements to ana lyses the state  of the  

4.To have complete overv iew of Real Time operat ion of Power system  (RTPS) and  comm unicat ion & 

pr otocols employed in RTPS. Also, to u nderstand  the need and  im portance  of en ergy audit, 

mana gement  and  evalu ate the benefits  of d ifferent  ener gy mana gement techn iques.
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 Sub -load Dispatch  Center( Sub-LDC) : Vari ous Equi pment in Sub  LDC: (a) 

Work  Stat ions:  deta il s (b) FEPS: Fu nc t ion of FEPS(Front End  Processors). (c) 

Route rs : func t ion of rou ters,  int erconnectiv ity of the  equi pment  by LAN, 

Fu nc t iona li ty  and  resp onsib ili t ies of Sub  LDC-Real Time Software 

Classificat ion of Programs, Str uctu re of Real t ime Programs,  Constr u ction 

Techni qu es &  Tools, Program ming Language Requi rements for  Process 

Control.  

 

 
 
 
 
 
 
 

UNIT- 
IV 

Overview of Computer contr ol of Electri cal Power Systems:  Evol u t ion of System  

Cont rol, t ime scale of system  cont rol, onl ine computer control,  and S oftware 

Elements: State  Est imat ion, Moni tor ing &  Prediction, G enerat ion & Load 

Cont rol, Secu ri ty  Ana lysis;  Software Coord ina t ion &  Systems Simu lat ion. 

Nat ional  Load Dispatch  Center (SLDC): In ter  Connect ivity Of  Sub-LDCs & 

SLDCs, Hiera rchy  of Data  Trans fer,  Fu nc t ions &  Responsib ili t ies of SLDC, Real 

Time Operat ion carr ied at S LDC. 

 
 

 
8 

UNIT-V Energy au dit  and ma nagement: Ener gy Scenari o &  Conservat ion -Demand 

Forecasting  Techni qu es-Integrated O pt imal  Strat egy for  Reduction  of T& D 
Losses - DSM Techni qu es and  Methodolog ies- Loss Reduction  in Primary and 

Seconda ry Distr ibu t ion system  and  capacitors  - En ergy Mana gement  ð Role of 

Ener gy Mana gers - Ener gy Au dit  - Meter ing 

Ener gy audit:  Ener gy au dit  concepts, Basic elements and  measurements, 

Mass and  ener gy balances, Scope of en ergy audit ing in  industr ies, Evalu at ion 

of energy conserving  opport unit ies and  environmental  mana gement, 

Preparat ion and  pr esentat ion of  energy  audit  reports,  ca se  stud ies  and 

potent ial  energy savings. 
NB ! Latest / recent  developments regarding the  specified  course app li cat ions  

can  be incorporated.  

 
 
 
 
 
 

8 

 

TEXT BOOKS 

1.  All en J. Wood and  Bruce Woolenberg: Power System Generat ion,  Operat ion and  Control,  John  Wil ey and  
Sons,  1996.  

2.  Real ð Time Computer  Control  ð by S.  Bennett  and  D.A. Linkens (Ed itors),  IEE  Control  Eng ineer ing series 

(24 ), peter  Peregr inus  Ltd ., 1984.  

REFERENCE BOOKS 

1.  Larry  C. Witt e, Schmidt  &  Brown,  Indust ri al  energy mana gement  and  ut ili zat ion.  Hemisph ere publi shin g, 

Co. New York , 198 8. 

2.  Wayne.  C Turner:  Energy mana gement  hand book , Wil ey Inte r -science  publi cat ions.  New York,  1982.  

Mapp ing Mat ri x of Course Object ives (CO) and Course Learning Ou tcom es (CLO) 
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 Di str ibu t ion Syst em Plann ing and Automat ion   

L 
 

T 
 

P 
 

C 

Course Code: 22E EPE51 3 0 0 3 

Course  Type: PE     

Pre-Requi si te Power  Systems Analysis      

 
 

 

COURSE OBJECTIVES (CO) 

This cou rse aims  to gu ide the student to  

1.To understand  and dist ingui sh  char acter istics  of d istr ibu t ion system  from t rans mission  syste ms. 

Also, ana lyzing and  to evalu ate distr ibu t ion system  design based  on forecast ed dat a. 
2.To learn  how to identify  and  select  appr opr iate su b-stat ion locat ion. 

3.To learn  the  implementat ion of design and evalu ate a dist ri bu t ion syst em for  a given geograph ical  serv ice 

area from alterna te design alternat ives. 

COURSE LEARNING OUTCOMES (CLO) 

After com pleti on of the cou rse, student s wou ld  be able  to: 

1.Understand  and  distin gui sh  char acter istics  of distr ibu t ion system  from tr ansmission  syste ms. Design, 

ana lyze and  evalu ate dist r ibu t ion system  design based on forecasted  dat a. 

2.Identify  and  select  app ropr iate sub-stat ion locat ion.  

3.Design and  evalu ate a distr ibu t ion system  for  a given geograph ical  serv ice area from alterna te 

design alternat ives. 
UNIT COURSE CONTENTS HOURS 

UNIT-I Distr ibu t ion System Plann ing: 
Planning and  forecast ing techni qu es ð Present  and  fu ture  ð Role of 

computer s- Load Character istic s-Load forecasti ng using  ANN ð Load 

mana gement  ð ta ri ffs and  meter ing of en ergy. 

 

 
8 

UNIT-II  Distr ibu t ion Transformers: 
Types ð Three  ph ase and  sin gle phase  tr ans formers ð connections ð causes 

and  types of failu res in distr ibu t ion tr ans formers 

Primary distr ibu t ion syst ems and  Distr ibu t ion SubðStat ions:  
Distr ibu t ion subst at ions  ðBus schemes ðcompari son of swi tching schemes- 
Substat ion locat ion and  rat ing- Types of feeders ð voltage levels. 

 

 
 

8 

UNIT-III  Voltage Drop And Power Loss Calcul ati ons: 
Three  phase  pr imary li nes ð Copper  loss ð Distr ibu t ion feeder costs  ð Loss 

reduct ion and  Voltage impr ovement in  ru ral  networks.  

Capacitors  In  Distr ibu t ion Systems: 

Effects  of  series  and  shunt  capacitors  ð  ju stific at ion  for  capacitors  ð 
Procedu re to determi ne opt imum capacitor  size and  locat ion.  

 

 
 

8 

UNIT-IV Distr ibu t ion System Au tomat ion: 
Reforms in power  sector  ð Methods of impr ovement  ð Reconfigu rat ion ð 

Au tomat ion ð Comm u nicat ion syste ms ð Sensors  ðBasic architectu re of 

Distr ibu t ion au tomat ion system  ð software and  open architectu re ð RTU and 

Data  comm u nicat ion ð SCADA requi rement  and  appli cat ion func t ions  ð 

Communicat ion media for  distr ibu t ion system a u tomat ion - Comm unicat ion 

pr otocols for  Distr ibu t ion syste ms ð IEC 61850  and  IEEE  802.3  standa rds.  

 
 

 
8 

UNIT-V Distr ibu t ion system management: 
Integrated su bðstat ion meter ing system  ð Revenue  impr ovement  ð issu es in 

mul t iðyear ta ri ff and  avail abili ty  based  tari ff. 

NB ! Latest / recent  developments regarding the specified  course app li cat ions 

can  be incorporated.  

 

 
8 

 

TEXT BOOKS 

 
1. Turan  Gonen  : Electr ic Power Distr ibu t ion Eng g., Mc-Graw  Hi ll ,1986.  

 
2.James A Momoh: Electr ic Power Distr ibu t ion, Au tomat ion,  Protect ion and  Control,  CRC pres s. 

 
REFERENCE BOOKS 

 
1.  A. S. PABLA : E lectr ic Power Distr ibu t ion,  TMH,2000.
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 DI GI TAL  COMMUNICATI ON L  T P C 

Course Code: 22EEPE52 3 0 0 3 

Course Type: PE     

Pre-Requisite None     

COURSE OBJ ECTIVES 

This cou rse aims to gu id e the student to  
1.    Pulse m odu lat ion and discus s the process of sampling, qu ant izat ion and coding that  are 

fu ndamental to the digi tal tr ansmission of analog signals 

2. Base band pu lse t r ansmission which deals wi th th e tr ansmission of pu lse am pli tud e 

modu lated signals in thei r  base band for m 
3.    Pass band data t r ansmission met hods 

4.    Var iou s Spread Spect ru m techn ique s 

COURSE LEARNING OUTCOMES 

At  the end of the cou rse, the  student will  be able  to 

1.    Design Digi tal  comm u nicat ion system. 

2.    Design and implement Base Band tr ansmission schemes. 
3.    Design and implement Base pass signali ng schemes. 

4. Design and implement  Spread Spectru m Techn iques . Also, design &  physical  imp lementat ion 
of Digi tal  Radio Transmitt er &  Receiver . 

 
UNI T COURSE CONTENTS HOURS 

 
 

 
UNI T-I  

PUL SE M ODUL ATI ON 

Pulse Modulation, Digital Transmission of Analog Signals: Sampling Theorem, Sampling 

Process-Aliasing-Natural  Sampling-Flat and its applications, Pulse Amplitude Modulation 

(PAM), Pulse Width Modulation, Pulse Position Modulation. Their generation and 

Demodulation, Digital Representation of Analog Signals, Bandwidth-Noise trade off -TDM 

 
 

 
8 

 
 
 
 

UNI T-II  

DIGI TAL  MODULA TION SYSTEM S 

Quantization  of Signals-Quantization  error-PCM  Systems-Noise  Considerations  in PCM 

system-Over all Signal-to-noise ratio for PCM system-Threshold effect- ChannelCapacity- 

Virtues,   Limitations   &   Modification   of   PCM   system-PCM   Signal   Multiplexing- 

Differential PCM- Delta Modulation-Noise Considerations in Delta Modulation- SNR 

Calculations-Comparison  of PCM, DPCM & DM. Design & Physical Implementation  of 

Various Pulse Modulations Radio Transmitter 

 
 
 
 

8 

 
 
 

UNI T-III  

BASE BAND PUL SE TRANSMISSION 

Matched  fi l ter  receiver-Probabilit y  error of the Matched  filter-Inter  symbol  interference- 

Nyquist criterion for distortion less base band transmission - Correlative coding-Base band 

M-array PAM transmission-Eye pattern. Design & Physical Implementation of Various Pulse 

Modulations Radio Receiver. 

 
 
 

8 

 

 
 

UNI T-IV  

PASS BAND DATA TRANSMI SSI ON 

Pass Band Transmission Model-Generation, Detection, Signal Space Diagram, Probabili ty 

of Error of BFSK, BPSK, QPSK Schemes- Comparison of BFSK, BPSK & QPSK. Design 

& Physical Implementation of Various Digital Modulations Radio Transmitter &  Receiver. 

 

 
 

8 

 

 
 
 

UNI T-V 

INTR ODUCTION TO SPREAD SPECTRUM TECHNIQUES 

Introduction-Discrete  Sequence Spread Spectrum technique-Use of Spread Spectrum with 

CDMA-Ranging  Using Discrete  Sequence Spread Spectrum-  Frequency  Hopping Spread 

Spectrum-Generation   &  Characteristics  of  PN  Sequence-Acquisition   of  FH  a  Signal- 

Tracking of FH a signal-Acquisition  of a DS Signal-Tracking  of a DS signal. Design & 

Physical Implementation of Bluetooth & CMDA Radio Transmitter &  Receiver. 

 

 
 
 

8 

 
 

TEXT BOOK
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1.  Herbert  Tau b, Donald L. Schill ing, Gou tam Saha, òPrinciple of Com mu n icat ion  

Systemsó, 

4th Edit ion, McGr aw Hill , 20 13. 

2.  Simon Haykin, ñDigital Communication Systemsò, John Wiley, 2013. 

REFERENCE BOOKS 

1.John  G. Proak is, òDi gital  Communicat ionsó, 5th  Edit ion,  McGraw  Hi ll , 2018. 

2.Berna rd Skl ar,  òDi gital  Communicat ion,  Fu nda mentals and  App li cat ionó, Pearson,  2nd  Ed it ion , 
2012.  

Mapp ing Mat r ix of Cou rse Object ives (CO) and Course Learning Ou tcom es (CLO) 
 

SUB CODE  Course name Cou rse 
Object ives 

CLO 1 CLO 2 CLO 3 CLO 
4 

 

 
22EEPE52  

 
DIGI TAL 

COMMUNICATION 

CO1 x x   

CO2  x x  
CO3  x x  

CO4   x x 



 

 

 

 OPTI CAL FI BER COMMUNICATI ON L  T P C 
Course Code: 22EEPE53 3 0 0 3 
Course  Type: PE     

Pre-Requisi te None     

 

COURSE OBJE CTIVES (CO) 

This cou rse aims  to gu ide the student to 

1.  To learn the  basic elements of opti cal fiber tr ansmission l ink,  fiber modes configurat ions and 

str uctures. 

2.  To u nd erstand the  different  k ind of losses,  signal  distor ti on in opt ical wave gu ides and oth er  

signal  degradat ion factors 

3.  To learn the  var ious  opti cal sou rce mater ials, LED str uc tu res, qua nt um  efficiency,  laser  diodes. 

4.  To learn the  fiber opti cal receivers such  as PIN, APD diodes, noise perfo rma nce in ph oto detecto r , receiver  

operati on and configurat ion. Also,  to  learn the  fib er  opti cal network  components, vari ety of  network ing 

aspects, FDDI , SONET/ SDH  and operati onal  pri nciples WDM. 

COURSE LEARNING OUTCOMES (CLO) 

At  the end of the cou rse, the  student will  be able to  

1. Fu ndam enta ls, advanta ges and  advances  in opt ical  communicat ion syste m. 

2. Types, bas ic propert ies and  t ran smission  character istic  of opt ical  fibers. 

3. Knowl edge of work ing and  ana lysis  of opt ical  ampl ifiers and  important  par ts  at  the tr ansmitter  (Semiconduc tor 

lasers / LEDs, modul ators  etc) as well  as at  the receiver sides  (opt ical  detector  etc.) of the  opt ical 

comm unicat ions  system. 

4.To u nderstand  the  fiber  opt ical  network  components, vari ety  of network ing aspects,  FDDI,  SONET/ SDH and 

operat ional  pr incip les WDM. 

 

UNIT  COURSE CONTENTS HOUR S 

UNIT-I  INTRODUCTION OF OPTICAL  FIBERS 

Introduction, Total internal reflection, acceptance angle, numerical aperture, electromagnetic 

wave nature, modes in planar guide, phase and group velocity, mode coupling, step index fiber 

and graded index fiber. 

 
 

 
8 

UNIT-II  TRANSMISSION CHARACTERSTICS OF OPTICAL FIBERS 

Attenuation, material absorption losses in silica glass fibers, linear scattering losses, non- 

scattering losses ,Fiber bend losses, dispersion, chromatic dispersion, Intermodal dispersion, 

polarization 

 

 
8 

UNIT-III  OPTI CAL SOURCES AND COUPLI NG 

Absorption and emission of radiation, Einstein relations, Optical Sources: - Light source 

materials ï LED ïStructure ï Quantum eff iciency, population inversion, optical feedback and 

laser oscillation, threshold condition for laser oscillation, Modulation. Laser diode ïModes 

and threshold condition ï Structures and radiation pattern ï Modulation. Power launching and 

coupling, lensing scheme, Fiber to fiber joints, Fiber splicing 

 
 

 
8 

UNIT-IV  OPTI CAL DETECTORS AND MEASUREMENTS 

Quantum efficiency, responsivity, Optical detectors: ï Physical principles ï PIN and APD 

diodes ï Photo detector noise ï SNR ï Detector response time. Optical Link Design: Point- 

to- point links ï System considerations ï Link power budget ï Rise time budget-Fiber 

Attenuation Measurements-Dispersion Measurements-Fiber Numerical Aperture 

Measurements 

 

 
8 

UNIT-V PERIPHERAL  INTERFACES OPTICAL  NETWORKS 

Network Concepts, Network topologies- SONET/SDH: ï Optical specifications ï SONET frame 

structure ï  SONET layers -  SONET/SDH networks. High speed lightwave links, Optical 

Add/Drop Multiplexers, Optical Switching, Operational principles of WDM ï Broadcast and 

select WDM networks ï Single hop networks ï Wavelength routed networks ï Passive Optical 

Networks, Optical CDMA, Ultra high capacity Networks, Non linear effects on System 

performance 

 

 
8 
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SUB  CODE Course  name Course Objectives CLO 1 CLO 2 CLO 3 CLO 4 

 

 
22EEPE53 

 
OPTICAL  FIBER 

COMM UNICA TION 

CO1 x    
CO2  x x  
CO3   x  
CO4    x 

 

 
 
 

 
TEXT  BOOKS 

1.  Gerd  Keiser,  òOpt ical  Fiber  Communicat ionó McGraw  ðHi ll Internat iona l, Sin gapore,  3rd  edit ion,  2000.  

2.  Raji v Ramaswami,  Ku mar  N. Sivaran jan,  òOptical  Networks  A Pract ical  Perspectiveó, 2nd  edit ion,  Elsevier,  

2004  

REFERENCE BOOKS 

1.  Dj afar  K. My nbaev  and  Lowell  L. Scheiner,  òFiber -Opt ic Comm unicat ions  Technologyó, 1st  edit ion,  
Pearson Educat ion,  2001.  

2.  John  Powers, òAn Introd u ction  to Fiber  Opt ic Systemsó, 2nd  edit ion,  Irwi n -McGraw  Hi ll , 1999.  

Mapp ing  Matr ix  of Course  Objectives (CO) and  Course  Learning Outco mes (CLO)
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SUB CODE  Course name Cou rse 
Object ives 

CLO 1 

 

22EEPE54  
MOBILE 

COMMMUNICATION 
CO1 x 

 

 

 
 
 
 
 

 MOBILE  COMMMUNICATI ON L  T P C 

Course Code: 22EEPE54 3 0 0 3 

Course Type: PE     

Pre-Requisite None     

COURSE OBJ ECTIVES 

This cou rse aims to gu id e the student to  
1.To u ndersta nd the fu ndame ntals and var iou s com pu tat ional processing of mobi le network s. 

COURSE LEARNING OUTCOMES 

At  the end of the cou rse, the  student will  be able  to 
1.To stu dy the specificat ions and fu nct ional i t ies of var iou s protocols / standards of mobi le networks . 

 
 

UNI T 
COURSE CONTENTS 

 

HOURS 

 
 
UNI T-I  

INTRODUCTI ON 

Introduction    to    Mobile    Computing-Wireless    transmission:    Propagation, 

Modulation, Multiplexing, switching, Spread Spectrum and Error control coding. 

 
 

8 

 

 
UNI T-II  

WIRELE SS L AN 

Medium  access  Control  and Physical  layer specifications-IEEE  802.11- 

HIPERLAN- Bluetooth 

 

 
8 

 
UNIT- III  

WIRE LESS NETWORKING  

Satelli te  systems-Cellular  networks-Cordless  systems-Wireless  Local  Loop- 

IEEE 802.16 

 
8 

 
UNIT- IV  

MOBIL E TCP/IP AND WAP 

TCP/IP  protocol  suite-Mobile  IP-DHCP-Mobile  transport  layer-Wireless 

application protocol 

 
8 

 
UNI T-V 

MOBILE ADHOC NETWORKS 

Characteristics-Performance issues-Routing               algorithms;    Proactive    and 

Reactive, DSDV, AODV, DSR and Hierarchical algorithms. 

 
8 

 

Text Book  
1.    Jochen Schill er, ñMobile Communicationsò, PearsonEducation, Second Edition 2002. 

Reference Book 

2.    Willi am Stalli ngs, ñWireless Communications and Networksò, Pearson Education 2002 

Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO)
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SUB CODE  Course name Cou rse 
Object ives 

CLO 1 CLO 2 CLO 3 

 
22EEPE55  

DATA 

COMMUNICATION 

NETWORK 

CO1 x x  

CO2  x x 

 

 

 
 
 
 
 

 DATA COMMUNICATION NETWORK L  T P C 

Course Code: 22EEPE55 3 0 0 3 

Course Type: PE     

Pre-Requisite None     

 

COURSE OBJ ECTIVES 

This cou rse aims to gu ide the student to  
1.   Understand abou t the fu nct ions and services of al l 7  layers of OSI m odel 

2.   Get an idea of var iou s network  standards. 

COURSE LEARNING OUTCOMES 

At  the end of the cou rse, the  student will  be able  to 

1.   To introduc e basic concepts of Data comm u nicat ion wi th di fferent  m odels. 

2.   En u merate the physical  layer , DLL, NL, TL and AL, i ts explanat ion of the 
fu nct ion(s) of each layer . 

3.   To intr odu ce abou t the swi tching concept  and i ts d i fferent  ty pes. 

UNI T  
1.1.1   COURSE CONTENTS 

HOURS 

UNI T-I  DATA COMM UNI CATION &  NETWORKING BASI CS 

Data transfer  modes - Telephone system - Protocols & standards  -Multiplexing- 

Circuit switching - Message & packet switching - Introduction to LAN, MAN & 

WAN -IEEE standards for LAN ï Network topologies. 

 

 
8 

UNI T-II  OSI L OWER L AYERS 

Network models ï OSI layer architecture  ï Issues in data traffic over network ï 

Physical layer standards ï Data link control & protocol ï ARQ schemes ï HDLC 

protocol. 

 
 

8 

UNI T-III  NETWORK L AYER 

Need for Internetworking  ï Addressing ï Routing Issues ï Internet protocol 

(IPV4/V6) ï Congestion & flow control mechanism ï TCP/IP model. 

 
 

8 

UNI T-IV  OSI HIGHER L AYERS 

Transport layer ï TCP & UDP ï Session layer issues ï Presentation  layer ï 

Application layer. 

 

 
8 

UNI T-V APPLICATION &  INTRODUCTION TO I SDN 

Application layer: Email ï FTP ï HTTPïCompression Techniques; Introduction to 

ISDN ï Broadband ISDN Features ï ATM Concept, applicationand security. 

 
 

8 

 

Text Book  
1.   Behrouz A. Fehrouzan, ñData communication & NetworkingòMc-Graw Hill , 3rd edition, 2004. 

Andrew S. Tanenbaum , òCompu ter Networksó, 4th edi t ion , Pearson edu cat ion, 19 99. 
Reference Book 

2.    W. Stallings, ñData & computer communicationò, 2nd Edition,NY Pearson, 1988. 

3.    Rarnier Handel , N.Huber , Schroder, ñATM Networks Concepts ,Protocols Applicationsôô, Addison Welsey,1999 

Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO)
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 WI RELESS COMMUNICATION L  T P C 

Course Code: 22EEPE56 3 0 0 3 

Course Type: PE     

Pre-Requisit e None     
 

COURSE OBJ ECTIVES 
This cou rse aims  to gu ide the student to  

1.  To stu dy the character ist ic of wi reless chan nel 

2.  To u nderstand the design of a cellu lar  system 

3.  To stu dy the var iou s digi tal  signall ing techniques and mu l t ipath mi t igat ion techn ique s 

4.  To u ndersta nd the concepts of mul t iple antenna techn iques 
 

COURSE LEARNING OUTCOMES 
 

At  the end of the cou rse, the  student will  be able  to 

1.  Capable of characterizing a wireless channel and evolve the system design speci fi cat ions. 

2.  Capable of designing a cell u lar  system based on resou rce avai labil i ty and tr affic demands. 

3.  Able to ident i fy su itable signalli ng and mu l t ipath mi t igat ion techniques for  the wi reless 

channel and system u nder  considerat ion . 

4.  Capable of exploi t ing mu l t iple antenn a techniques for  capaci ty /  per formance gains. 
 

UNI T COURSE CONTENTS HOURS 

UNI T-I  WIRELESS CHANNEL S 

Electromagnetic   Wave  Propagation   Mechanisms   -  Reflection,   Diffraction,   Scattering 

Modelsï Large scale path loss ï Path loss models: Free Space and Two-Ray models - Link 

Budget  design  ï Small  scale  fading-  Parameters  of mobile  multipath  channels  ï Time 

dispersion parameters-Coherence  bandwidth  ï Doppler spread & Coherence time,Fading 

due to Multipath time delay spread ï flat fading ï frequency selective fading ï Fading due 

to Doppler spread ï fast fading ï slow fading. 

 
 
 
 

8 

UNI T-II  CELL ULAR  ARCHITECTURE 

Multiple  Access  techniques  - FDMA,  TDMA,  CDMA  ï Capacity  calculationsïCellular 

concept-Frequency  reuse - channel assignment- hand off- interference & system capacity 

trunking & grade of service ï Coverage and capacity improvement. 

 
 

8 

UNI T-III  DIGI TAL  SIGNAL ING FOR FADING  CHANNELS 

Structure of a wireless communication link, Principles of Off set -QPSK, p/4-DQPSK, 

QAM Principle, Error performance in fading channels, OFDM principle ï Cyclic prefix, 

Windowing, PAPR. 

 

 
8 

UNI T-IV  MULTIPATH  MITIGATI ON TECHNIQUES 

Equalisation ï Adaptive equalization, Linear and Non-Linear equalization, Zero forcing 

and LMS Algorithms, Diversity ï Micro and Macro diversity, Diversity combining 

techniques, Error probabilit y in fading channels with diversity reception, Rake receiver. 

 

 
8 

UNI T-V MULTI PLE ANTENNA TECHNIQUES 

MIMO systems ï spatial multiplexing -System model -Pre-coding - transmitter diversity, 

receiver diversity- Channel state information-capacity in fading and non-fading channels. 

 

 
8 
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SUB CODE  Course name Cou rse 
Object ives 

CLO 1 CLO 2 CLO 3 CLO 4 

 

 
22EEPE56  

 
WIRELESS 

COMMUNICATION 

CO1 x x   

CO2  x x  
CO3    x 

CO4    x 

 

 

 
 
 
 

Text Book 

1.    Rappaport,T.S., ñWireless communicationsò, Pearson Education, 3rdEdition, 2010. 

2.    Andreas.F. Molisc h, òWireless Commu nicat ionsó, John Wiley ð In dia, 2ndE dit ion 2012. 
 

Reference Book 

1.   David Tse and PramodViswanath, ñFundamentals of WirelessCommunicationò,  Cambridge University Press, 
2005. 

2.   Upena Dalal, ñWireless Communicationò, Oxford University Press,2009. 

3.   Van Nee, R. and Ramji Prasad, ñOFDM for wireless multimediacommunicationsò, Artech House, 2000. 

4.   Simon Haykins& Michael Moher, ñModern Wireless Communicationsò,Pearson  Education, 2007. 

5.   Vijay.  K. Garg, òWireless Commu nicat ion and Network ingó, Morgan Kau fmann Publ ishers, 2007. 
 

Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO)
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SUB 
CODE  

 

Course name 
 

Course Object ives 
 

CLO 1 
 

CLO 2 
 

CLO 3 
 

CLO4 

 

 
22EEPE57  

 
SATELLI TE 

COMMUNICATION 

CO1 x x   

CO2  x x  
CO3   x  
CO4    x 

 

 

 SATELL ITE COMMUNICATION L T P C 

Course Code: 22EEPE57 3 0 0 3 

Course Type: PE     

Pre-Requisite None     

 
COURSE OBJ ECTIVES 

This cou rse aims  to gu ide the student to  

1.  To introduce  the  concept of sate lli te orb its  and  launching  of sate lli tes 

2.  To enab le the  stud ent  to understand  the  different  interferen ces and attenu at ion 
mechan isms affecting  the sate lli te li nk  design 

3.  To enab le the  student  to u nderstand  the  space segment  and  ear th  segment  

4.  To enab le the  stud ent  to u nderstand  the  different  mul t iple access methods along wi th  advances in 
sate lli te-based  navi gat ion,  GPS and  the  different  appli cat ion scenari os. 

COURSE LEARNING OUTCOME 

At  the end of the cou rse, the  student will  be able  to 

1.  Design and im plementat ion of var iou s the satelli te orbi t s 

2.  Analyse the Satelli te l ink  design. 

3.  Design and analyze the ear th  segment and space segment  
4.  Analyse the diffe rent  mu lt iple access meth ods along wi th var iou s appl icat ions 

 
UNI T CONTENTS HOURS 

UNI T-I  SATELL ITE ORBIT 

Satelli te orbits: Keplerôs laws- Earth satell ite orbiting satellite terms- Orbital elements 

ï Orbital perturbations  ïInclined Orbits- Sun synchronous  orbit.Constellation:  Geo 

stationary  satelli tes-  Non  geostationary  constellation-  Launching  of Geostationary 

satelli tes. design and implementation 

 

 
 

8 

UNI T-II  L INK DESI GN 

EIRP- Transmission Losses ïPower Budget equation- System Noise Carrier tonoise 

ratio ïUplink- Downlink ï Effects of rain ïInter modulation Noiseanalysis 

 

 
8 

UNI T-III  SPACE AND EARTH  SEGM ENT 

Space Segment: Power Supply ð Altitude control- Station keeping ð Thermal Control- 

TT&C- SubsystemsðAntenna subsystem ð Transponders-Wide band Receiver. 

Earth Segment: receive only home TV system-Community antenna TV system. 

 
 

8 

UNIT -IV  MULTI PLE ACCESS FOR SATELL ITE COMMU NICATI ONS 

FDM-FM-FDMA - TDMA-structure and system design; Onboard Processing 

systems; DAMA and PAMA; CDMA-system design and capacity- design and 

Implementation 

 

 
8 

UNI T-V Remote sensing, navigation, scientific and milit ary application, VSATðNetwork 

Architecture, Access Control protocols and techniques, VSAT Earth stations; Satellit e 

Mobile Telephonyð Global star, DBS/DTH Television, GPS, Weathersatelli tes- 

implementation 

 

 
8 

Text Book  
1.    Dennis Roddy, ñSatellite Communicationsò, McGraw Hill  Publications,3rd Edition 2001. 

2.    M.Richaria, ñSatellit e Communication Systems Design Principlesò, Pearson Publications, 2nd Edition 1999 

Reference Book  
3.    Wilbur L.Prichard, Henry G. Suyerhood, Ropert A. Nelson , ñSatelli teCommunication  SystemEngineeringò, Pearson 

education ,2ndEdition,. 

4.    Pratt, Timothy, Charles W. Bostian, ñSatell iteCommunicationò,  John Wiley and Sons, New York, 1986 

 
Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO)
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 EMBEDDED SYSTEMS DESIGN L  T P C 

Course Code: 22EEPE58 3 0 0 3 

Course Type: PE     

Pre-Requisite None     

 
COURSE OBJECTIVES 

This cou rse aims  to gu ide the student to  
1.   Microcontr ol ler s 
2.   Programm ing techn ique s 
3.   In ter facing 
4.   Developme nt of Smal l projects base on microcontr ol ler s 

COURSE LEARNING OUTCOMES 

At  the end of the cou rse, the  student will  be able  to 

1.   The pu rpose of th is cou rse is to expose the concepts of embedded system pr inciples ð 

2.   Microcontroll ers and i ts in ter facing wi th per iph erals . 
 

UNI T COURSE CONTENTS HOURS 

UNIT I  Introduction: Core of the embedded system, Memory, Sensors (resistive, optical, 
position,  thermal)  and  Actuators  (solenoid  valves,  relay/switch,   opto -couplers), 
Communication    Interface,   Embedded   firmware   (RTOS,   Drivers,   Application 
programs), Power-supply (Battery technology, Solar), PCB and Passive components, 
Safety and reliabil ity, environmental issues. Ethical practice. 

 
 
 

8 

UNIT II  Embedded Hardware and Design: Introduction to ARM-v7-M (Cortex-M3),ARM- 
v7-R (CortexR4) and comparison in between them. 

 

8 

UNIT I I I  Embedded  Software,  Firmware  Concepts  and Design:  Embedded  C- programming 

concepts  (from  embedded  system  point  of  view):  Optimizing  for  Speed/Memory 

needs,  Interrupt  service  routines,  macros,  functions,  modifiers,  data types,  device 

drivers, Multithreading programming. 

 

 
8 

UNIT IV  RTOS: Real time operating system: POSIX Compliance , Need of RTOS in Embedded 
system software,  Foreground/Background  systems,  multi tasking,  context switching, 
IPC,  Scheduler  policies,  Architecture  of  kernel,  task  scheduler, ISR,  Semaphores, 
mailbox, message queues, pipes, events, timers, memory management, RTOS services 
in contrast with traditional OS. 

 
 
 

8 

UNIT V CASE  STUDY:  1) Medical  monitoring  systems,  2) Process  control  system  (temp, 

pressure)  3)  Soft  real  time:  Automated  vending  machines,  4)  Communication: 

Wireless (sensor) networks. 

 
8 

 

Text Book 
 

1.    Introduction to Embedded Systems : Shibu K. V. (TMH) 
 

2.    Embedded System Design ï A unified hardware and software introduction: 

F. Vahid (John Wiley) 3. Embedded Systems : Rajkamal (TMH) 

3.    Embedded Systems : L. B. Das (Pearson) 
 

4.    Embedded System design : S. Heath (Elsevier) 
 

Reference Book andother  mater ials 
 

5.    Embedded microcontroller and processor design: G. Osborn (Pearson) 
 

6.    Embedded Systems: Frank Vahid , Wiley India, 2002 
 

7.  Embedded Microcomputer Systems ï Real Time Interfacing ï Jonathan W.Valvano; Cengage Learning; Third or later 

editi on



 

 

 

 
Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO) 

 
 

SUB CODE  Course name Course Object ives CLO 1 CLO 2 
 

 
22EEPE58  

 
EMBE DD ED  SYSTEMS 

DESIGN 

CO1 x x 

CO2  x 

CO3 x  
CO4  x 
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 RADAR & IMAGING SYSTEMS L  T P C 

Course  Code: 22EEPE59 3 0 0 3 
Course  Type: PE     
Pre-Requisit e None     

 

COURSE OBJECTIVE (CO) 

This cou rse aims  to gu ide the student to  

1.  To un der stan d th e fu n damenta l concepts of r adar  detecti on . 

2.  To understa nd FM-CW radars and  Fundam enta ls of Dopp ler measurements. 

3.  To understa nd images from ran ge-Dopp ler mapp ing-Rigi d rotat ing body. 

4.    Un derstan din g of Imaging wi th  SLR and  SAR-Apparent  rotat ion by  wi th  source mot ion.  

COURSE LEARNING OUTCOMES (CLO) 

After  compl etion  of course,  stu dents  wou ld  be able to: 

1. Un derstan d basic  of radar  system.  

2. To u nderstan d th e fun damenta l concepts of radar  detect ion . 

3.  To u nderstand  FM-CW rad ars  and  Fu ndam enta ls of D opp ler measurement s. 

4.  To u nderstand  images from ran ge. 
 

UNI T 
COURSE CONTENTS  

HOURS 

UNIT I  Overview and  class pr ocedures,  Int roduction  &  ear ly histor y, Basic  concepts  

&  measurement s,  Radar  Equ at ion,  Examples  of  simp le  rad ar  syste ms, 

Ana lysis  of SNR 

 

 
8 

UNIT II  Radar  detect ion in  the  presence of noise, Match ed fil ter  detect ion, Target 

effects  on detect ion 

 
8 

UNIT I I I  FM-CW radars, Fu ndam enta ls of D opp ler measurements, Dopp ler ambi gui ty   

8 

UNIT IV  Ima ges from ran ge-Dopp ler mapp ing-Rigi d rotat ing body,  Assignment  and  

Discuss ion of Final  Project  

 
8 

UNIT V Ima ging wi th  SLR and  SAR-Appa rent  rotat ion by  wi th  source mot ion, Range 

signal  pr ocessing  - pul se compres sion revis i ted, Azimu th si gnal  pr ocessing - 
imaging 

 
 

8 

 

Text Books  

1.  P.Z.Peebles,  Radar  Princip les, Wil ey, 1998.  

2.  Merril l  I.  Skoli nk , Intr oduction  to Radar  Syst ems, (3/ e), Tata  MG Graw  Hi ll ,2001  

Reference Books  

1.  N.Levanon, Radar  Signals, Wil ey, 2005.  
2.  D.Wehnar : Hi gh Resolu t ion Radar , Arte ch Hous, 1987.  
3.  D.K.Bar ton:  Radar  systems Ana lysis,  Prentice  Hall , 1976.  4. Recent  li ter ature  in Princip les of Radar . 

Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO) 
 

SUB CODE  Course name Cou rse 
Object ives 

CLO 1 CLO 2 CLO 3 CLO 4 

 

 

22EEPE59  

 
RADAR & I MAGING 

SYSTEMS 

CO1 x x   

CO2  x x  
CO3   x  
CO4    x 
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SUB CODE  Course name Cou rse 
Object ives 

CLO 1 CLO 2 CLO 3 CLO4 

 
22EEPE60  

 

VIRTUAL 

INSTRUMENTATION 

CO1 x x   

CO2  x x  
CO3   x  

 

 

 
 VIRTUAL IN STRUMENTATI ON L  T P C 
Course  Code: 22EEPE60 3 0 0 3 
Course  Type: PE     
Pre-Requisit e None     

 
 
 
 
 

COURSE OBJECTIVE (CO) 

This cou rse aims  to gu ide the student to  

1.  To Understand  vi r tual  ins trumentat ion concept s. 

2.  To descr ibe acqui sit ion  methodologies. 

3.  To compare tr adit ional  and  virtual  ins trumentat ion.  

4.  Discuss  operat ing systems requi red  for  vi r tual  ins trumentat ion.  

COURSE LEARNING OUTCOMES (CLO) 

At  the end of the cou rse, student  will  be able to:  

1.  Develop vi r tual  ins truments for  specific  app li cat ion using  LabVIEW software. 
2.  Ease the pr ogramming requi red  to make compu ter  int eract  with  real  wor ld.  

3.  To acqui re,  ana lyze and  display  the  th roughput  of any  compact ible syst em. 
4.  Kn owl edge to connect  wi th  thi rd par ty  software and  hardware. 

UNI T COURSE CONTENTS HOURS 

 

 
 

UNIT I  

INTRODUCTION Virtual  Instr umentat ion - Definit ion and  Flexibili ty  - Block 

diagram  and  Architect u re for  Virtual  Instr uments vers us Trad it ional 

Instr uments Instr umentat ion -VI Program ming techni qu es - VI, sub  VI, Loop 

and  Char ts, Arra ys, Clu sters  and  Gra phs,  Case and  Sequence Str uctu res, 

Formul a nodes, Str ing and Fil e Inp u t / Outp u t  

 

 
 

8 

 

 
 

UNIT II  

DATA ACQUISTITION A/ D and  D/ A converters,  Plu g-in Ana log Inp u t / 

Outp u t ca rds ð Di gital  Inpu t  and  Outp u t  Cards,  Organ izat ion of the  DAQ VI 

system  ð Opto-isolat ion ð Performing ana log inpu t  and  ana log ou tp u t  ð 

Scan ning mul t iple ana log cha nnels  ð Issues  involved in selecti on of Data 

acqui sit ion ca rds ð Data  acqui sit ion modul es wi th  ser ial  comm unicat ion ð 

Design of d igi tal  voltmeter  wi th  tr ansducer  inp u t  ðTimers and  Cou nt ers.  

 

 
 

8 

 

 
UNIT I I I  

COMMUNICATION NETWORKED  MODULES, In t roduction  to PC Buses ð 
Local  busses- ISA, PCI,  RS232,  RS422  and  RS485  ð Interface Buses:- USB, 

PCMCIA, VXI,  SCXI  and  PXI  ðInstr umentat ion Buses :- Modbus  and  GPIB ð 

Networked  bu sses ð ISO/ OSI Reference model, Ethernet  and  TCP/  IP 

Protocols. 

 

 
8 

 
UNIT IV  

REAL TIME CONTROL IN Designs using VI Software - ON/ OFF contro ll er 

ð Proport ional  cont roll er ð Model ing and  basic control  of level and  react or 

pr ocesses ð Case stud ies on development  of HMI,  SCADA in VI 

 
8 

 
 

UNIT V 

OPERATING SYSTEM AND  HARDWARE OVERVIEW    PC  architectu re, 

cu rrent  trend s, operat ing system  requi rements, PC based ins trumentat ion , 

ana log and  digi tal  int er faces, PXI  and  SCXI  main frame  - modul ar 

ins truments ð Tra nsduce rs ð power, speed and t iming considerat ions. 

 
 

8 

Text Books:  
1.  LabVIEW Graph ical  Program ming,  Gary  W. Johnson,  Richard  Jennings 3rd  edit ion,  McGraw-Hi l l  

Professional  Publi shing  

2.  Lisa K Well s, Lab view for  Ever yoneớ, Prent ice Hal l of Ind ia. 

Reference Books:  

1.Kevin  James, PC Inte r facing and  Data  Acqui sit ion : Techni qu es for  Measurement, Instr umentat ion and 

Control,  Newnes, 2000.  
2.Rick  Bitte r , LabVIEW  advanced  pr ogramming tech ni qu e, 2nd  Ed it ion,  CRC Press, 2005  

3.Jo vi tha  Jerome, Virtual  Instr umentat ion using  LabVIEW,  1st  Ed it ion,  PHI,  2001.  
4.Barry  Paton , ʄSensor,  t ransducers  and  Lab viewớ, Pren t ice Hall of Ind ia 2000. 

5.Buchan an,  W. ʄCompu ter  buse sớ, CRC Press 2000. 

Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO)
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UNIT  
COURSE CONTENTS HOU 

RS 

 
 
 
 

 
UNIT I  

Introd uction:  Fu nc t ion and str uctu re of a computer,  Fu nc t ional  components  of a 

Compu ter,  Inter connection of components, Per formance of a compu ter. 

Representat ion of Instr u ction s: Machine  ins truct ions,  Memory  locat ions  & 

Addresses, Operand s, Addres sing modes, Instr uct ion formats, Instr ucti on sets, 

Instr uction  set  architec tu res  -  CISC  and  RISC  architectu res, Super  scalar 
Architectu res, Fixed point  and  float ing point  operat ions.  Basic Processing  Unit: 

Fu ndam ental  concept s, ALU, Control  unit,  Mul t iple bus organ izat ion, Hard wired 

control,  Mi cro  pr ogrammed control,  Pipel inin g, Data  hazards,  Ins truct ion 

hazards,  In flu ence on instr uction set s, Data  path  and  control  considerat ions, 

Performance considerat ions.  Memory  organ izat ion:  

 
 
 
 

 
8 

 
 
 
 

UNIT II  

Basic concepts,  Semiconductor R AM memor ies, ROM,  Speed - Size and  cost, 

Memory  Interf acing ci rcui ts,  Cache memory, Impr oving  cache  per formance, 

Memory  management  un it,  Shared/ Distr ibu ted Memory, Cache coher ency  in 

mul t ipr ocessor,  Segmentat ion, Pa ging,  Concept  of vi r tual  memory, Add ress 

tr anslat ion,  Seconda ry storage devices.  I/ O Organ izat ion:  Accessing  I/ O devi ces, 

Inp u t /o u tp u t pr ogramming, Inter ru pts,  Exception  Handl ing,  DM A, Buses, I/ O 

int er faces- Serial  port,  Para ll el port,  PCI bus, SCSI bus, USB b us, Fi rewall and 

In finity  band,  I/ O per iph era ls. 

 
 
 
 

8 

 
 

 
UNIT I I I  

VLSI design methodology, VLSI technology- NMOS, CMOS and  BICMOS circui t 

fabri cat ion.  Layou t  design rul es. Stick  diagram.  Latch up.  Character istics  of MOS 

and  CMOS swi tches. Implementat ion of logic ci r cu its  using  MOS and  CMOS 

technology, mul t iplexers and  memory, MOS tr ans istors, thres hold voltage, MOS 

device design equat ions. MOS models,  small -signal  AC ana lysis.  CMOS inver ters, 

pr opagat ion delay  of inverte rs, Pseudo  NMOS, Dynamic  CMOS logic ci rcui ts, 

power  dissip at ion.  

 
 

 
8 

 

 
 

UNIT IV  

Program mable logic devices- anti  fu se, EPROM and  SRAM techni qu es. 

Program mable logic cells. Program mable inversion  and  expander  logic. 

Compu tat ion of interconnect delay, Techniques for  dr iving  large off-chip 

capacitors,  long li nes, Computat ion of interconnect delays in FPGAs 

Impleme ntat ion of PLD,  EPROM, EEPROM, stat ic and  dynamic  RAM in CMOS. 

 

 
 

8 

 

 

 
 Microelectronics L  T P C 
Course  Code: 22EEPE61 3 0 0 3 
Course  Type: PE     
Pre-Requisit e None     

  CO4    x 
 

 
 
 
 
 
 

COURSE OBJECTIVE (CO) 

This cou rse aims  to gu ide the student to  

1.  To u nderstand  how computers  are cons tructed  ou t  of a  set  of fu nc t ional  u nits  and  how the  func t ional 

units  operate,  int eract,  and commu nicate.  
2.  To make the  students  to understand  the  concept  of int er facing memory  and  vari ous I/ O devices  to  a 
computer  system u sing  a su itab le bus syste m. 
3.  To introduce  vari ous aspects  of VLSI ci rcu its  and  th eir  design incl uding test ing.  
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse student  will  be able  to: 

1.  App ly the  basic knowl edge of digi tal  concept  to the func t ional  components of a Computer  System and 

ana lyze the  add ressing mode concepts  and  design the ins truction  set Archit ectu re. 2.  Ident ify the funct ions 

of vari ou s processing  uni ts wi thin  the  CPU of a Computer  System  and  ana lyze the  fu nc t ion of the  

memory  mana gement  unit  and  create  su itab le memory  int er face to the  CPU. 

3.  Descr ibe the  techni qu es used for  VLSI fabri cat ion,  design of CMOS logic ci rcu its,  swi tches and memory. 

4.  Descr ibe the  techni qu es used the design of CMOS logic ci rcu its,  swi tches and  memory  in VLSI 

And  genera li ze the  design techni qu es and  ana lyze the char acter istics  of VLSI circu its  such  as area,  speed 

and  power diss ipat ion.
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UNIT V 

An overv iew of the  featu res of advanced  FPGAs, IP cores,  Soft  core pr ocessors, 

Vari ous factors  determin ing the  cost  of a VLSI,  Compari son of ASICs, FPGAs , 

PDSPs and  CBICs . Faul t  tolerant  VLSI architec tu res VLSI testing  -need for     8 

testin g, manu fact u r ing test  pr incip les, design str ategies for  test,  chip  level and 

system  level test  techniqu es.

 

Text Books  

1.  C.Hamacher  Z. Vrane sic S. Zaky  and  Man ji k ian , "Computer  Organ izat ion and  Emb edded  Systems", 6 th  

Ed it ion,  McGraw-Hi ll , 2012. 

2.  W. Sta lli ngs,  "Compu ter  Organ izat ion and  Architectu re - Designing  for  Performanc e", 8Th  Ed it ion , Pren t ice 

Hall of Ind ia, 2010.  

3.  N. H. E. Weste,  D.F. Harr is, òCMOS VLSI designó, (3/ e), Pearson , 200 5. 

4.  J . Smith,  òApp li cat ion Specific Integrated  Circu its, Pearsonó, 199 7. 
 

Reference Books  

1.  B,Parham i, òComputer  Architectu re, From Mi cropr ocessors  to Supe rcomputers,ó Oxford  Universi t y Press, 

Repri nt  2014.  
2.  J. L. Hennessy and  D. A. Patte rson, "Compu ter  Architectu re, A Qua nt itat ive Approachó, 5 th  Ed it ion,  Morgan  

Kau fm ann ,2012.  

3.  J .P. Hayes, "Computer  Architectu re and  Organ izat ion",  3 rd  Ed it ion,  McGraw-Hi ll , 1998.  

4.  M.M.Vai, òVLSI designó, CRC Press, 200 1. 

5.  Puckn ell &  Eshr aghi an,  òBasic VLSI Designó, PHI, (3/ e), 2003.  

6.  Uyemura,  òIntrod ucti on to VLSI Circu its  and  Systemsó, Wil ey, 200 2. 
Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO) 
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 Computer Architecture and very large-scale I ntegration L  T P C 

Course Code: 22EEPE62 3 0 0 3 

Course  Type: PE     

Pre-Requisite None     

COURSE OBJECTIVE (CO) 
 

This  course aims to gui de the  stude nt to  

1.  To introduce  IC technology and  MOS tr ansist or  theory. 

2.  To introduce  ci rcu it  character izat ion and  per formance estimat ion . 

3.  To introduce  vari ous aspects  of VLSI fabri cat ion design incl uding test ing.  

COURSE LEARNING OUTCOMES (CLO) 

At  the end of the cou rse student  will  be able  to: 

1.  Understand  IC technology and  MOS tr ansis tor  theory. 

2.  Descr ibe the  techni qu es used the design of CMOS logic ci rcu its.  
3.  Expl ain  VLSI fabri cat ion techni qu es. 

UNI T COURSE CONTENTS HOURS 

 

 
UNIT I  

REVIEW OF MOS TECHNOLOGY:  Introd ucti on to IC technology, MOS 

Transist or  enhancement  mode and  depleti on mode operat ions,  fabri cat ion of 

NMOS, CMOS and  BiCMOS devices. Equi valent  ci rcui t  for  MOSFET and 

CMOS. 

 

 
8 

 
 

 
UNIT II  

MOS TRANSISTOR THEORY: MOS device design equat ions,  MOS tr ansist or , 

Evalu at ion aspects  of MOS tr ansist or,  thres hold vol tage, MOS tr ansistor 

tr ansconducta nce &  ou tpu t  conducta nce, figu re of merit,  determinat ion of 

pull -up to pull down  rat io for  an  n-MOS inverter  dr iven by anoth er  n-MOS 

inverter  &  by one or  more pass  tr ansist or,  alternat ive forms of pul l -up,  CMOS 

and  BiCMOS-inverters.  Latch  up in CMOS circu itry  and  BiCMOS Latch  up 

susceptib ili ty. 

 
 

 
8 

 
UNIT I I I  

MOS CIRCUITS AND LOGIC DESIGN: Basic phys ical  design of simp le logic 

gates using  n-MOS, p-MOS and  CMOS, CMOS logic gate design 

considerat ions, CMOS logic str uctu res, clocking  str ategies. 

 
8 

 
UNIT IV  

CIRCUIT CHARACTERIZATION AND PERFORMANCE ESTIMATION: 

Resistance  estimat ion,  capacitance  estimat ion,  ind uctance,  swi tching 

char acter istics,  CMOS gate tr ansist or  sizing,  and  power diss ipat ion.  

 
8 

 
 

 
UNIT V 

VLSI FABRICATION : Crystal  growth,  wafer  prepa rat ion,  epitaxy,  oxidat ion, 

li th ograph y, etching,  diffu sion,  dielect ri c and  pol y-si li con fil m deposit ion,  ion 

implantat ion,  yield  and  reli abili ty, metali zat ion.  DESIGN EXAMPLE USING 

CMOS : Incr ementer /  decrementer,  left / r ight  shift  serial/ parall el register, 

comparator  for  two n-bit  number,  a two-phase  non-overlapp ing clock 

generator  with  bu ffered ou tp u t  on both  phases,  design of an ev ent  dr iven 

element for  EDL system  

 
 

 
8 

 

TEXT BOOKS: 
1.  Introd ucti on to Di gital  Integrated  Circu its:  Rabaey,Chandrakas an &  Nikol ic. 

2.  Princip les of CMOS VLSI Design:  Neil  H.E.  Weste and  Kamran  Eshra ghi an;  Pearson.  

REFERENCE BOOKS: 

1.  Introd ucti on to Di gital  Circu its:  Rabaey Jan M, Pren t ice-Hall of Ind ia Pvt.  Ltd,  Ed it ion:  2nd, 200 9. 
2.  VLSI Technology: S.M. Sze; McGraw-Hi ll . 4.  Int egrated  Circu its:  K.R. Botk ar;  Khanna  

Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO) 
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 Biomedical Engineering L  T P C 
Course  Code: 22EEPE63 3 0 0 3 
Course  Type: PE     

Pre-Requisit e None     

COURSE OBJECTIVE (CO) 

This cou rse aims  to gu ide the student to  

1. Und erstand the basic hu man ph ysiology. 

2. Basic k nowl edge of the appli cat ions of measu r ing, recording and monitor ing ins tru ments . 

3. The concepts  of var iou s medical ins tru men ts  an d su pp or t ing systems. 

COURSE LEARNING OUTCOMES (CLO) 

At the end of the cou rs e, the stu dents will  be able to : 

1. Learn the basic hu man physiology. 

2. Unde rstand the applicat ions of measu r ing, recording and monitor ing inst ru ments . 
3. Unde rstand the concepts  of var iou s medical inst ru ments  and su ppo r t ing systems. 

UNI T COURSE CONTENTS HOURS 

 

 
UNIT I  

Int rodu ct ion , generalized medical ins tru ment at ion system, components 

of   inst ru ment at ion system,   ph ysiological   systems   of   th e   body, 

cardiovascul ar  system. Respira tory  system, Nervou s system generation of 

bioelectri c potentials,        Act ion  potent ial,        rest ing  potent ial,  Neuro nal 

commu nicat ion.  

 

 
8 

 
 
 

UNIT II  

The     electrode     ð     elect rolyte     inte r face,     Polariz at ion ,     Ag/ Agcl 

Electrodes,  Body  sur face elect rodes, Inte rnal  Elect rodes.  Trans du cers 

in   general ,   Pressur e  Tran sdu cers,  Temp era tur e t ra nsdu cers,   pu lse 

sensors, Basic recording system, Direct  Wr it ing recorder , UV recorders, 

Thermal  ar ray record ers, Electrost at ic record er , In st ru ment at ion Tape 

recorder.  

 
 
 

8 

 
 
 

UNIT I I I  

Inf ormat ion   con tent   of   an   image,   Modul ati on   t ransfe r   fu nct ion , 

Noise  ð  equi valent  bandwidth ,  genera t ion  of  X-rays,  X-ray  machine, 

compu ted    Tomography,    Magnet ic Resonance  Imaging  ð  Prin ciple, 

Image  reconst ru ct ion  techn iqu es,  Basic  NMR  components, Ul t ra son ic 

Imaging  systems  ð   Types  of  u lt ras ou nd  imaging,  App licat ions  of 

di fferent  scan , Bio Telemet ry. 

 
 
 

8 

 

 
 

UNIT IV  

Electrocardiogram, Effect s of ar t ifact s on ECG recordings, ECG recorder 

Pr in ciples, EEG &  EMG recorders, Phonocar diogram,  stethoscope , BP 

measu r ing  In stru ment -  Sphyg momanometer  and  card iac  catheterization, 

ul trasonic blood flow meter, Principl e of Photoelect r ic calor imeter , compu ter ized 

pat ient  mon itor ing system. 

 

 
 

8 

 
 

UNIT V 

Pacemaker    systems    ð    Different    pacing    mode s    of    operat ion , 

Transcu taneou s Electr ical Nerve st imula t ion (TENS) ð St imul ati on modes 

&  applicat ion  techn iqu es,  su rgical  diathe rmy,  laser  app licat ions  in  

medicine, Hemo Dialysis, Lithot r ipsy and int r odu cti on to e lect ri cal  safety. 

 
 

8 

 
TEXT BOOKS 

 

1. John .  G.  Webster , Ed i t or , M edi ca l Instru m en tat i on , App li cat i on an d Design , J oh n Wiley & 

Sons. 1989.  

2. Prof. Venk atar am.  S.K., Bio-Medical         Electron ics   &    In st ru ment at ion ,  Galgot ia 
 

Pu bli cat ions.200 0 
 

REFERENCE BOOKS 
 

1. Khandp ur .R.S., Hand book  of Bio-Medical Ins tru ment at ion Tate McGra w ðHill 1987  
 

2. Dr .Aru muga m , Bio-Medical  Ins tru ment at ion ,Anura dh a Agencies,1994 . 
 

3. Cromwell , Bio-Medical  Inst ru ment s and Measurements , Prenti ce Hal l  of Ind ia, 1990. 
 

4. John .   Can. Brown,   In trodu ct ion   to   Bio   M edical   Equi pmen t   Techno logy,   Pearson Edu cat ion of



285 

 

 

 
 

 
ASIA, 2001 . 

 

Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO) 
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Computer  Aided Design and Manufacturing                                                       L      T      P      C 

Course Code:  22EEPE64                                                                                2      0      0      2 

Course Type:  PE Pre-

Requ isite  None COURSE 

OBJECTIVES (CO) 

       To introduce  the  student  to the  basic tools of compu ter -aided design (CAD) and computer 

aided manu fact u r ing (CAM). 

 To impar t  the parametr ic fundam enta ls to create  and man ipul ate geometr ic models  using 

cu rves, su r faces and  soli ds. 

       To u ndersta nd the  impor tance of soli d model li ng.  

       To introduce  how computer can  be app li ed in mechan ical  engineer ing design.  

       To per form  par t  programming for  CNC oper at ion 

COURSE LEARNING OUTCOMES (CLO) 

After  completion  ofcourse,  students  woul d be able to: 

       Expl ain li fecycle of a  pro duct  and  the role of compu ter -aided design (CAD) in pr oduct  development.  

 Create  the different  wi reframe pr imit ives, su r face pr imit ives and  soli d pr imit ives using 

parametr ic representati ons. 

       App ly geometr ic tr ans format ions  on the created  wi reframe,  su r face and  soli d models. 

       Understand  concepts  of model ing in  2D  and  3D.  

 Understand  different  CAD Packa ges and  its  featu res. Also, to app ly the CNC machine  tools 
and  prog ramming manu factu ri ng proce sses 

 UNIT COURSE CONTENTS HOURS 

UNIT-I Fun dam entals of  compu ter graph ics: Design pr ocess - Computer  Aided Design ð 

Computer graph ics ð co-ordinate  syste ms- 2D  and  3Dtrans format ions- homogeneous 

coord inates - graph ic pr imit ives (point,  li ne,  ci rcle dra wi ng algor ith ms)-Clipp ing- 

viewi ng tr ans format ion. 

 

 
8 

UNIT-II  Geometri c modeling: Representat ion of cu rves - Hermite  cub ic spl ine cu rve, Bezier 

cu rve, B-spl ine cu rves, Sur face Model ing ð Sur face Entit ies, repres entat ion of 

Sur face, Bezier Sur face, B-Spl ine Su r face and  Coons  Sur face. Soli d Model ing - Soli d 

Entit ies, Soli d Representat ion,  Bounda ry Representat ion (B-Rep), Sweeps 

Representat ion, Cons truct ive Soli d Geometry  (CSG). 

 

 
8 

UNIT- 

III  

Visual  realism:  Need for  hidden su r face removal, The Depth  - Bu ffer Algor ith m, 

Propert ies that  help in r educ ing efforts,  Scan Line coheren ce algor ith m, Span  - 

Coher ence algor ith m, Area-Cohere nce Algor ith ms, Warn ockõs Algor ith m, Pr ior ity 

Algor ith msð shad ing ð color ing ð computer  animat ion.  

 
 

8 

UNIT-IV CAD sta ndards:  Standa rds for  computer  graph ics- Graphical  Kernel  Syst em (GKS) 

- Open Gra phics  Libra ry (OpenGL) - Data  exchange  standa rds - IGES, STEP, ACIS 

and  DXF - comm unicat ion standa rds.  

 
8 

UNIT-V Computer  nume r ical contr ol mach ine tools:  Nu merical c ont rol (NC) machine t ools 

ð CNC: types, constr u ctional deta il s, special  featu res.  -Par t  pr ogra mming 

fundam enta ls ð manual  pr ogram ming ð computer  assisted  par t  pr ogramm ing ð 

Tu rnin g, Dr illi ng and  Mil l ing.  Introd uction  to Distr ibu ted  Numerical c ontrol  (DNC) 

Machine s. Int roduction  to computer  aided pr ocess plannin g. 

 

 
 

8 

 
TEXT BOOKS 

 

1.  Ib rah im Zeid,  CAD / CAMðTheory  and  Pract ice, Tata Mcgraw-Hi ll , New Delhi,  2010.  
 

2.  Radhakr ishnan.  P., CAD /  CAM / CIM  - New age in ternat iona l, 201 2. 
 

3.  Cha irs  Mcmahon and  Jimmie Browne, CAD/ CAM, Add ision  Wesly , New York,  2000.  
 

REFERENCE BOOKS 
 

1.  Chandup at la and  Belagundu , Introd ucti on to Finite  Element  Methods in Eng ineer ing, Pren t ice Hall 

of Ind ia Private Limited, New Delhi,  199 7. 

2.  Newman and  Sproul l R. F., Pr incip les of int eract ive computer  graph ics, Tata  Mcgra w-Hi ll , 
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New Delhi, 1997.  

 

3.  Mi kell  P. Groover,  CAD/CAM , Pren t ice Hall of Ind ia Private Limited,  New Delhi , 1997.  
 

 
Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO)
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 Elect ric al &  Elect ronics, Measurements 

and Inst rumentati on 
 

L 
 

T 
 

P 
 

C 

Course  Code: 23EEPE65 3 0 0 3 

Course  Type: PE     

Pre-Requ isi te None     
 

COURSE OBJ ECTIVES  
1. To acqui re fair  kn owl edge on cons tructio n , work ing of measur ing instr ument s, br idges and 

display  devices  

2.  To u nderstand  the  work ing of ana log meters  for  power  and  ener gy measurements. 

3.  To learn the  operat ion of different  measur ing and display  devices.  

4.  To Compreh end  the measurement  of non- elect ri cal  quant it ies. 

5.  To u nderstand  the  work ing of Instr ument  tr ans formers and  Recorders. 
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  Understand  the  work ing of ana log meters  for  power  and  ener gy measu rements. 

2.  Learn the oper at ion of different  measu ri ng and  display devices.  

3.  Compr ehend the  measurement  of n on- elect ri cal  qu ant it ies. 
4.  Understand  the  work ing of Instr ument  tr ansformers and  Recorder s. 

 
UNIT COURSE CONTENTS HOURS 

UNIT-I General  Princip les of measu rements, units,  dimension s, standa rds and  cali brat ion 

of meter s. Characteristics of Instr uments - quali t ies and  errors  of Measurements 

and  its  ana lysis.  Ana log Measur ing Instr ument s: Classificat ion of ana log 

ins truments, operat ing forces in  indic at ing ins tru ments, T/ W rat io, poin ters and 

scales. Work ing pr inc iple, th eory, cons tructi on and  sali ent  featu res of 

elect romechanic al ind icat ing /  register ing ins trument  viz. PMM C, 

Electrodynam ometer, Moving  iron,  Rectifier  type, Ind ucti on type for  the 

measurement  of dc and  ac voltage, cu rren t , power , energy (1-phase  induct ion type 
wattmet er), power  factor  (sin gle phase  Electrod ynam ometer ), Volt  ohmmeter  or 

mul t imeter.  

 
 
 
 
 

8 

UNIT-II  Measu rement  of Resistan ces: Classificat ion  of resist ances, measu rement  of mediu m 

resistance,  Measurement  of  low  resist ance (Kelvin  doub le  br idge,  Amm eter  - 

Voltmeter)  and  Measurement of hi gh resistance  inc lu ding loss of char ge method 

and  Mega ohm br idge method.  

AC Br idges: General  theory  of ac br idge, Measurement of self-induc tance, 

Measurement  of capacit ance, Measurement  of mu tu al  inductanc e, Measurement  of 

frequency, Sources  of error  in ac br idges and  th eir  minimi zat ion.  

 

 
 
 

8 

UNIT-III  Cathode  Ray Osci ll oscope: Pr incip le and  work ing of CRO, Block  diagram 

pres entat ion of CRO and  br ief descr ipt ion of vari ous elements of CRO ð CRT, 
hor izontal  Deflecting  syst em, Vert ical  deflecting  system, CRO screen,  Measurement 

of voltage, frequency and  phase  angle using  CRO, CRO pr obes. 

 
 

8 

UNIT-IV Watt meter  &  Ener gy meters:  Princip le of measur ing power  by using Dyn amometer 

and  Ind u ction  type  wat tmeterõs; Errors  and  compensat ion;  Low  power  factor 
pol yphase  wattmet erõs; Ener gy meter  ð difference  between wattmet er  &  ener gy 

meter;  Princip le of cons tru ct ion of Ind uction  type energymeter;  Error  compen sat ion 

and  adju stments in  ener gymeter.  

Special  Type Meters  : Cons truction and  work ing pr incip le of Frequency meter, 

Synchro scope, Power factor  meter,  Flu x meter,  Maximum demand  meter.  

 

 
 
 

8 

UNIT-V Instr ument  Trans formers:  Uses of instr ument  tr ansformers; Theory  of CT &  PT; 

Rat io &  ph ase angle error s; Errorõs compensat ions;  Testing  of CT &  PT. 
Recorders:  Di fferent  types of recorders;  Constr uctio n , work ing pr incip le and  ci rcu it 

diagrams  of Str ip-chart  &  X-Y recorders.  

 

 
8 

TEXT BOOKS 
1.  Ernest  O Doebelin and  Dhanesh  N Man ik ,óMeasurements syste ms App li cat ion and  designó, McGraw  

Hi l l publi cat ion,  5th  edit ion,  201 5. 

2.  Sawhney A.K, òA course in  Electr ical  and  electronic  Measurement  and  In str umentat ionó, 

Dhanpat  Rai &  Sons,  New Delhi,  2008 

REFERENCE BOOKS
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SUB CODE  Course name Course Object ives CLO 1 CLO 2 CLO 3 CLO 4 

 

 
23EEPE65 

 
Electr ical  & 

Electro nics, 

Measurements and 

Instr u mentat ion  

CO1 x x x x 
CO2 x    

CO3  x   

CO4   x  

CO5    x 
 

 
 

 
1.  Stou t  MB , òBasic Electr ical  Measurementsó, Prenti ce Hall of Ind ia Pvt Ltd ., 2007.  

2.  Rajendra   Pras ad,   òElectr ical  Measurements  &   Measur ing  ins trumentsó,  Khanna  
Publi shers,  

4th  Ed it ion,  2010.  
3.  Albert  D Halfr ide &  Willi am  D Cooper,  òModern Electro nic ins trumentat ion and  measurement 

techni quesó, Prent ice Hall of India Pvt Ltd ., 2007  
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 Elect ron Devices and Circuits  L T P C 

Course  Code: 23EEPE66 3 0 0 3 

Course  Type: PC     

Pre-Requ isi te None     
 

COURSE OBJ ECTIVES  
1.  To fami li ari ze the  studen ts wi th  oper at ing point  calcu lat ions  and  work ing of bas ic ampl ifiers.  

2.  To fami li ari ze the  studen ts wi th  work ing of d ifferent  types of feedback  ampli fiers &  osci ll ators.  

3.  To fami li ari ze the  studen ts wi th  frequ ency response and  design of tuned  ampli fiers.  

4.  To fami li ari ze the  studen ts wi th  bas ic work ing &  design of wave shap ing ci rcu its.  

 
COURSE LEARNING OUTCOME  
At  the end of the cou rse, the student  will  be able  to 

1.  Understand  the  concept  of mul t ista ge ampl ifiers,  analysis  of mul t ista ge ampl ifier and  its  frequency 

resp onse, Dar li ngton  pair  and  bootstr ap ci rcu its.  

2.  Learn the bas ics of tuned  ampl ifiers such  as sin gle tu ned,  doub le tuned,  sta gger tuned  &  power 
ampl ifiers.  

3.  Study  and  ana lyze the per formance of neg at ive as well  as posit ive feedback  ci rcu its.  
4.  Study  and  ana lyze the wave shap ing ci rcu its  and operat ional  ampl ifies. 

 
UNIT CONTENTS HOURS 

UNIT-I BIASING ME THODS AND SMALL SIGNAL MODELS (BJT) 

DC &  AC Load Lines-Operat ing Poin t-Q- Point  vari at ion-vari ous Biasing Methods- 
Small signal  equi valent  - Calcu lat ion of voltage gain , cu rrent  gain,  power  gain,  input 

impedance a nd ou tp u t  impedance  and  re model.  Small Signal  ana lysis  of BJ T, 

Cascade ampli fier - Cascode ampl ifier -Dar li ngton Bootstr ap ampli fier - Dif ferent ial 

ampl ifier.  Large signal  model (BJ T). Simul at ion and implementat ion of Dar l ington 

Bootstr ap ampl ifier - Dif ferenti al ampl ifier.  

 
 

 
8 

UNIT- 

II  

BIASING ME THODS AND SMALL SIGNAL MODELS ( JFET,  AND MOSFET) 

Calcu lat ion of voltage gain, cu rrent gain,  power  gain, input  impedance  and  ou tp u t 
impedance  and  re model.  Small Signal  ana lysis  of BJT, Cascade ampli fier - Cascade 

ampl ifier -Dar li ngton  Bootstr ap ampl ifier - Dif ferent ial ampl ifier.  Large signal  model 

(FET) Simul at ion and  implementat ion of Dar li ngton  Bootstr ap ampl ifier - Dif ferent ial 

ampl ifier by  using  MOSFET. 

 

 
 

8 

UNIT- 

III  

FEEDBACK AMPLIFI ERS AND OSCILL ATORS 

Concept of feedback- Types of feedback- Ana lysis  of voltage &  cu rrent  feedback 

ampl ifiers,  Barkhausen  cr iter ion for  osci ll at ion ð mechan ism for  sta r t  of 

osci ll at ion &  stab ili zat ion of ampl itude  ð Ana lysis  of RC &  LC osci ll ators and 

crystal  osci ll ator.  Sim u lat ion and  implementat ion of RC &  LC osci ll ators.  

 

 
 

8 

UNIT- 

IV 

LARGE SIGNAL AND TUNED AMPLIFI ERS 

Class-A CE ampl ifier ð Q point  placement ð Power calcu lat ion ð Maxi mum 

dissip at ion  Hype rbola  ð Trans former coupled Ampli fier ð Class-B push  pul l 

ampl ifier ð Class-AB operat ion-ð Di rect coupled pu sh  pul l ampli fier ð Ampli fier 
using  complementa ry sy mm etr y- Heat  sink. Single Tuned  Ampli fiers ð Double 

tuned  &  syn chro nously  tu ned  ampli fiers.  Simu lat ion and implementat ion Class- 

B push  pul l ampl ifier 

 
 

 
8 

UNIT- 

V 

PERIPHERAL INTERFACES 
 
FREQUENCY RESPONSE AND WAVE SHAPING CIIRCUITS 

Low frequency and  High frequency resp onse of BJ T and  FET ampl ifier.  Nonl inear 

wave shap ing ci rcu its:  Astab le - Bistab le ð Monostable Mul t ivibrators. Sc hmitt 

Tr igger - Time Base Generators.  

 

 
 

8 

 
 

 

TEXT BOOKS 

1.  ,Robert  l. Boylsted, Loui s Nashelsk y,ó Electronic  Devices and  ci rcu it  Theoryó, Pearson,  1997.  

2.  G K Mitha l, òElectro nic Devices &  Circu itsó, Kha nna  Publi shers,  1993.  

REFERENCE BOOKS 
1.  David  A Bell, òElectro nic Devices and Circu itsó, Prentice  Hall of Ind ia, 1998.
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SUB CODE  Course name Cou rse 
Object ives 

CLO 1 CLO 2 CLO 3 CLO 4 

 
23EEPE66 

 
Electron  Devices and  

Circu its  

CO1 x x   

CO2  x   
CO3   x  
CO4    x 

 

 
 

 
2.  JacobM ill man,  Chr istos C Halk ias, òElectron  Devices and  Circu itsó, Tata  McGraw  Hi ll , 

Ed it ion  1991  
3.  Dona ld L Schi lli ng,  Charl es Belove, òElectr onic  Circui tsó, 3rd  edit ion,  1989  

4.  Stanley  G. Burns  , Pau l R,Bond, ò Princip les of E lectronic  Circu its  ó ,Galgottia  pub li shers  
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 Disc rete Transforms and Signal  Processing L T P C 

Course  Code: 23EEPE67 3 0 0 3 

Course  Type: PC     

Pre-Requ isi te NONE     
 

COURSE OBJ ECTIVES  
1. To acqui re in depth  knowl edge in  ana lyzing discrete  t ime signa ls and  systems in the t ime 

and frequency domain  and  also  in desi gning  fil ters.  

2.  To develop  student s' understanding  about  discrete Four ier tr ans form  and  its pr opert ies. 

3.  To design IIR fil ters  using  ana log to  digi tal  tr ans format ion.  

4.  To design FIR fil ters  us ing wi nd ows techni qu e. Also, to underst and  digi tal  signal 

processors  and  th eir  pr ogram ming.  
 

COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  Classify signa ls and  syste ms and  th eir  math emat ical  representati on.  

2.  Learn discrete Four ier tr ans form  and  its pr opert ies. 

3.  Design IIR fil ters  us ing ana log to digi tal  tr ans format ion.  

4.  Design FIR fil ters  us ing wi nd ows techni qu e. Also, to u nderstand  digi tal  signal  pr ocessors 

and  their  pr ogram ming. 
 

 

UNIT 
 

COURSE CONTENTS 
 

HOURS 

UNIT-I  

Discrete Time Signals and Systems 
 

Classification of systems: Continuous, discrete, linear, causal, stability, dynamic, 

recursive, time variance; classification of signals: continuous and discrete, energy 

and power; mathematical representation of signals; spectral density; sampling 

techniques, quantization, quantization error, Nyquist rate, aliasing effect. 

 

 
 
 

8 

UNIT-II  DFT 

Overview of discrete signals, sampling theorem, DFT- Properties of DFT-time 

shifting, frequency shifting, interpolation, etc., twiddle factor, linear convolution, 

circulation convolution-graphical method, matrix method and Application 

 
 

8 

UNIT- 

III  

 

DISCRETE FOURIER TRANSFORM &  COMPUTATION 
 

Discrete Fourier Transform- properties, magnitude and phase representation - 

Computation of DFT using FFT algorithm ï DIT &DIF using radix 2 FFT ï 

Butterfly structure. , Realization of structures for discrete time systems ï Direct 

form-I & II, Cascade, Parallel forms, Ladder structure and Lattice structure. 

 
 

 
8 

UNIT-IV  

DESIGN OF FIR DIGITAL FILTERS 
 

FIR & IIR filter realization ï Parallel &  cascade forms. FIR design: Windowing 

Techniques ï Need and choice of windows ï Linear phase characteristics. Fixed 

point arithmetic ïeffect of quantization of the input data due to Finite word length. 

Product round off ï need for scaling ï Zero input limit cycle oscillations - Limit 

cycle oscillations due to overflow of adders. 

 
 
 
 

8 

UNIT-V DESIGN OF I IR DIGIT AL FILTE R 

Analog filter design ï Butterworth and Chebyshev approximations; IIR Filters, 

digital design using impulse invariant and bilinear transformation Warping, pre 

warping. 

 
 

8 

 

TEXT BOOKS 

1.  John. G. Proak is , Dimitr is .G. Manol ak is, òDi gital  Signal  Processin g: Princip les, Algor ith ms 

&  App li cat ionsó, Prentice  Hall of Ind ia, New Delhi,  2014  
2.  Opp enheim, A.V.and  Schaffer,  R.W., òDiscrete  Time Signal  Processingó, Pren t ice Hall of Ind ia, 

New Delhi, 2007
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SUB CODE  Course name Cou rse 
Object ives 

CLO 1 CLO 2 CLO 3 CLO 4 

 

 
23EEPE67 

 
Discrete  Tran sform 

and  Signal 

Processing  

CO1 x    

CO2  x   

CO3   x  

CO4    x 
 

 
 

 
REFERENCE BOOKS 

3.  Em manuel C.  Ifeachor,  Barr ie W.Jerv is, òDi gital  Signal  Processing  ,  A  Pract ical  
app roachó, 

Pearson Educat ion Ind ia Series, New Delhi,  2004  
4.  Sanj it  K.M itr a, òDi gital  Signal  Processin g, A Computer based  Approachó, Tata  McGrawHi ll  

Publi shing  Company  Limi ted,  New Delhi,  2010  

5.  Lonnie C.Ludeman,  òFundamental  of Di gital  Signal  Processingó, John  Wil ey &  Sons, New Jersey, 

2003.  

6.  Venkata ramani .B.,Bhask ar .M. ò Digital  Signal  Processors,  Architectu re, Program ming and  

App li cat ionó, Tata  McGrawHi ll , New Delhi,2 003  

7.  Johny R. Jhonson , òIntr oduction  to Di gital  Signal  Processin gó PHI,  2006  

8.  Robert  X. Gao and  Ru qiang Yan,  Wavelets:  Theory  and  App li cat ions  for  Manu fact u r ing,  Spr inger , 

2010.  
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 Renewable Energy Sources L T P C 

Course  Code: 23EEPE68  3 0 0 3 

Course  Type: PC     

Pre-Requ isi te NONE     
 

COURSE OBJE CTIVES 
1.To create awareness about  sources of e nergy and able to est imate how long the availabl e conventi onal 

fuel  reserves will  last . 
2.To learn  th e fundamental concept s about  solar energy systems and devices. 
3.To design wind tu rbine blades and kn ow about  appli cat ions of  wind energy for  water pumping and 

elect r icity generat ion. 
4.To u nderstand the work ing of OTEC system and different  possible ways of  ext racti ng energy fr om 

ocean , kn ow about  Bioma ss energy, mini -micro hydro systems and geoth ermal energy system. 
 

COURSE LEARNING OUTCOMES (CLO) 
At  the end  of the cour se, the stu dent wi l l  be able to 
1.  A nalyze th e energy scenar io of th e wor ld and nat ion. 
2. Carry  out  a compa rat ive analysis of differ ent  types of coal , in cluding their  t reatment , 

l iquefacti on and gasificat ion. 
3.  Compare the l iqu id and gaseous fue ls sourc ed from  petroleum  in cluding th eir cha racterizat ion. 
4.  A nalyze th e potent ial of alternate energy sources  and th eir sco pe and l imi tat ions. 

 

UNIT COURSE CONTENTS HOURS 

UNIT-I In tro duct ion to Energy Sour ces: Wor ld energy fu tur es, Convent ional energy sources, 
Nonconvent ional energy sources, Prospects of R enewabl e energy sources. 
Envi ronm ental  Aspects  of  Elect r ic  Energy  Generat ion:  In t roducti on  Therma l 
pollu t ion, Atmospheric poll u ti on, Effec ts of Hydroelect r ic pro jects, Nuclear power 
generati on and environment , Green House  Gas Effec ts, Global Environm ent al 
awareness, E nergy opt ions for In di an Economy . 

 

 
 

8 

UNIT-II  Solar  En ergy: Int roduc t ion to solar  radiat ion and its measure ment , In t roducti on to Solar 
energy Collectors and Storage, Solar  th ermal elect r ic convers ion, Thermal elect r ic 
convers ion systems, Solar elect r ic power generati on, Solar  ph oto-voltaic, Solar  Cell 
pr in ciple, Semiconduc tor  juncti ons, Conversion efficiency and power outp ut , Basic 
ph otovoltaic system for power generati on. 

 
 

8 

UNIT-III  Wind  Energy and  Wind  Energy Conversion: In t roducti on to wind energy convers ion, 
th e nature  of th e wind, Power in  the wind , Wind data and energy est imati on, Sit e 
Select ion consid erat ions, basic Comp onents of a Win d energy convers ion system, 
Classificati on of WEC Systems, Schemes for  elect r ic generati on us ing syn chronous 
generator and induc t ion generator,  win d energy storage. 

 
 

8 

UNIT-IV BIO MASS ENERGY 
Bi omass convers ion techn ologies bio mass generati on, c lassificat ion of Bi o Gas Plants 

mat erial used  in  Bio Gas Plant s.,  Select ion of sit e &  applicati ons. 
MHD & Hydrogen En ergy: Basic Prin ciple MHD  SYSTEM,  advantages, Power OUTPUT of 
MHD  Generati on, fu ture Prospects. Prin ciple and classificat ion of fuel  cell energy, 
hyd rogen as alt ernati ve fu el for Ge nerati on of E lect r ical Energy &  applicati ons. 
Fuel Cell : Fuel  Cell , Management  of Fue l, Thermoni c power generat ion. 

 
 

 
8 

UNIT-V HYDRO POWER AND OTHER RENEWABLE  ENERGY SOURCES 
Hydropower:  Int roduc t ion, Capacity and Potent ial , Small hydro,  Environm ental and 
socia l impacts. Tidal Energy: In t roducti on, Capacity and Potent ial , Principl e of Tidal 
Power,  Comp onents of Tidal Power Plant , Classificati on of Tidal Power Plants. Ocean 
Thermal Energy: Int roduc ti on, Ocean Thermal Energy Conversion (OTEC), Prin cipl e of 
OTEC system, Meth ods of OTEC power generati on. Geoth ermal Energy: Int roducti on, 
Capacity and Potent ial , Resources of geoth ermal energy. 

 
 

 
8 

 
 

TEXT BOOKS  

1. Sukhatme . S.P., Solar Energy, Tata McGraw Hill  Publish in g Comp any Ltd ., New Delhi , 1997 . 

2. B. H. Khan, Non-Conventi onal Energy Resources, ,  The McGr aw Hill 

3. Twidell, J.W. & We ir, A.  Renewabl e Energy Sources,  EFN Spon Ltd., UK, 2006 . 

4. S. P. Sukhatm e and J.K.  Nayak , Solar E nergy ð Principles of Thermal Collect ion and Storage, 

Tata McGraw-Hil l , New Delh i. 

5. Garg, Praka sh, Solar Energy, Fu ndamentals and Applicati ons, Tata McGr aw Hil l .
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23EEPE68 

 

 

Renewable 

En ergy Sourc es 

CO1 x    

CO2  x   

CO3   x  

CO4    x 
 

 
 
 

 
REFERENCE BOOKS 
1. G.D. R ai, Non-Conventi ona l Energy Sources, Khanna Publi cat ions, New Delhi , 2011. 

2. Godfr ey Boyle, òRenewable Energy, Power for a  Sus tainable Fu tureó, Oxford Univers ity Press,  U.K., 1996. 

3. Khand elwal , K .C., Mahdi , S.S., Bi ogas Techn ology ð A Pract ical Handbook , Tata McGr aw- Hil l , 1986. 

4. Tiwar i. G.N., Solar Energy ð òFundamentals Design, Modelin g & A ppli cat ionsó, Narosa  Publi shing House,  

New Delh i, 2002. 

5. Frer is. L.L., òWind Energy Conversion Systemsó, Prent ice Hall , UK, 1990. 

6. Fr ank  Kr ieth & J ohn F Kreid er ,Pr inciples of Solar E nergy, Jo hn Wiley, New York  
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 Modern Control Systems L T P C 

Course  Code: 23EEPE69  3 0 0 3 

Course  Type: PC     

Pre-Requ isi te NONE     
 

COURSE OBJ ECTIVES  
1.To impar t  knowl edge abou t developing  sta te space models  from differenti al / t rans fer funct ion 

based  descr ipt ions  of li near  syste ms. 

2.To introduce  difference equat ion descr ipt ion of d iscrete t ime LTI systems and  ana lyzing their  stab ili ty. 

3.To introduce  the  typical  nonl inear  syste ms and  to ana lyze the  stab ili ty  of su ch syste ms. 

4.To introduce  the  prel imina ry understand ing about  the advanced control  methodolog ies used to handle 

syste ms wi th  u ncerta inty.  
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.Develop  different  state  space representat ions  for  l inear  time  invar iant  syst ems. 

2.Wri te descr ipt ions  for  discrete  t ime syste ms and  ana lyse the  stab ili ty  of su ch syste ms. 

3.Understand  and  ju stify  the  pecu li ar  behaviours  shown by nonl inear  syst ems. 
4.Ana lyse the  stab ili ty  of n onl inear  syst ems using  phase plane,  descr ibing fu nc t ion and  Lyapu nov method. 

 

UNIT 
 

COURSE CONTENTS 
HOUR 

S 

UNIT 

-I 

State  Vari able Ana lysis  and Design:  Introd uct ion,  concept  of state,  state  vari able and 

state  model,  state  space repres entat ion of syst ems, block  diagram  for  sta te equ at ion, 

Trans fer function  decomposit ion, d irect,  parall el and  cascade decomposit ion, 

solu t ion of state  equat ions, concept  of control labili ty  and  observe  abili ty, con tro ll er 

design u sing  pole placement by  state  feedback,  control ler desi gn using  state 

observer.  

 

 
 

8 

UNIT 
-II  

Sampled  Data  Control:  In trod uction,  digi tal  control  syste ms, quant izat ion concept, 
data  acqui sit ion, c onversion  and  distr ibu t ion system, z-tr ans form, Important 

pr opert ies, inverse z tr ansform, difference equat ion and  solu t ion using  z-tr ans form, 

Impu lse sampli ng and  data hold,  recons truction  of or igi nal  signa ls from the  sampled 

vers ion.  

 

 
8 

UNIT 

-III  

Ana lysis  of Discrete  Time Systems : Pul se tr ans fer fu nc t ion for  open  loop and  closed 

loop syste ms, mapp ing between z-plane and s -plane,  stab ili ty  ana lysis  using Ju ryõs 

test,  bili near  tr ansformat ion and Sc hur -Cohn  cr iter ia, state  space repres enta t ion of 

discrete  t ime syste ms and  solu t ion of discrete t ime state  equat ions.  

 

 
8 

UNIT 

-IV 

Analysis of Nonlinear  Systems :  Introduct ion : Behavi ou r  of Non li near  Systems, 

Inve st igat ion of nonl inear  syste ms.   Common Phys ical  Non Linear it ies: Sat u rat ion, 

Fr iction,  Back lash,  Relay, Mul t ivari able Nonl inear ity. The Phase Plane Method: Basic 

Concepts,  Sin gul ar  Point s: Nodal  Poin t , Sadd le Poin t,  Focus  Point,  Centre or  Vortex 

Point,  Stab ili ty  of Non Linear  Systems: Limit  Cycles,  Constr uction of Phase. 

Tra jector ies: Constr ucti on by  Ana ly t ical  Method, Cons tructi on by Graph ical 

Methods.  The Descr ibing Fu nct ion Method: Basic Concept s: Der ivat ion of Descr ibing 

Fu nc t ions:  Dead zone and  Satu rat ion,  Relay wi th  Dead zone and  Hys teresis, 

Back lash.  Stab ili ty  Ana lysis by Descr ibing Fu nc t ion Method:  Relay wi th  Dead Zone, 

Relay wi th  Hyster esis,  Stabili ty  Ana lysis  by Gain phase P lots.  Ju mp Resonanc e. 

Liapunovõs Stab ili ty  Ana lysis:  Introd u cti on, Liapu novõs Stab ili ty  Cr iter ion : Basic 

Stab ili ty  Theorems, Liapu nov Fu nc t ions,  Instab ili ty. Di rect  Method of Liapu nov & 
the  Linear  System: Methods of constr u cting Liapunov func t ions  for  Non li near 

Systems. 

 
 
 
 
 
 

 
8 

UNIT 

-V 

Neur o-Fuzzy Modelling and Contr ol of Systems 
Fu zzy Models- Mamdani  and  Takagi Sugeno Models- Constr uction  of fuzzy models. Neural 
net works,  Adaptive net works, supervised learnin g, Adaptive neur o-fuzzy inference systems, 
ANFIS arch itectu re - ANFIS as a un iversal ap pr oximator  - Simu lat ion examples. 

 

 
8 

 

TEXT BOOKS 

1.  Discrete  t ime Control  Systems by  K. Ogata,  Pren t ice Hall Internat iona l. 

2.  Control  System Engineering by I.J. Nagrath  and  M. Gopal, Wil ey Eastern.  

3.  Di gital  Control  Systems by B.C. Kuo, Oxford  Uni versity  Press. 

REFERENCE BOOKS 

1.Di gital  control  and  state  vari able methods by M. Gopal, Tata  McGraw  Hi ll . 

2.App li ed Nonl inear  Control  by J.J.E. Slotine  &  W. Li, Pren t ice Hall , Eng lewood Cli ffs, New
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Jersey. 
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 Prof essi onal  Eng l i sh   

L 
 

T 
 

P 
 

C 

Course  Code: 23A EC101/2 3AEC201 2 0 0 2 

Course  Type: AEC     

Pre-Requisi te None     

 
 

COURSE OBJ ECTIVES  
1. To prepare the students for their career which will  require them to listen to, read, speak, and write in English both for the ir 

professional as well  as interpersonal communication 

2. To empower the students to improve both abili ties to communicate and their linguistic competence and boost their 

confidence. 

3. To enable the students to properly communicate and express themselves in writing. 

4. To enable students to identify the common mistakes made by most learners of English and not make those errors both in 

their writing and speaking. 

5. To study, understand and implement each unit according to National Education Policy 2020 and Bloomôs Taxonomy. 

COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 
The syllabus has been prepared in alignment with National Education Policy (NEP). After completion of course, students would 

be able to: 

1.    Recall and identify  English vocabulary words and grammatical structures. 

2.    Analyse the structure and organization of written texts, identifying the introduction, body, and conclusion. 

3.    Examine how the use of specific language techniques impacts the effectiveness of communication. 

4.    Assess and critique public speeches and presentations based on clarity, coherence, and persuasiveness. 

5.    Evaluate one's own language skills and identify  areas for improvement. 

 
UNIT  COURSE CONTENTS HOURS 

UNIT-I  Introduction to Communication 

Å The importance of communication through English at the present time; the process of 

communication and factors that influence communication: sender, receiver, channel, code, 

topic, message, context, feedback, ónoiseô, filters and barriers; 
Å Verbal and non-verbal communication 

Å Listening Skill s: Importance and types of Listening 

Å Identifying and rectifying common errors: Subject-verb agreement, Concord, Types of 

Sentences (Statements, interrogative, exclamatory and imperative, wh- questions, question- 

tags) 

 Use of modals 
Å Vocabulary Building, word collocation 

 

 
 
 
 
 

6 

UNIT-II  Workplace Communication 

Å Communication challenges in culturally diverse workforce; Ethics in Communication 

Å Bias-free communication 

Å Effective Business Presentations: Importance in workplace communication; Planning, 

Preparing, Organizing, Rehearsing, and Delivering Oral presentations, Handling Questions; 

Power Point Presentation 

 
 
 

6 

UNIT-III  Wri ting at Work  
Å Business letters 

Å Writing notices, circulars, emails. 

Å Writing reports and precis writing 
Å Writing CVs (for Technical Positions and Internships) 

 

 
6 

UNIT-IV  Soft Skill s/L ife Skills 

Å Body Language 
Å Connected Speech (Intonation in Everyday Speaking and Conversation) 

Å Types of interviews, Planning and preparing for a Job Interview; Stages of an Interview; 

Mastering the art of giving interviews. 

 

 
6 

 

TEXT BOOKS 
 

1. English Grammar in Use. Raymond Murphy. Cambridge UP.4th Edition.



 

 

 

 

2. Business Communication by Carol M Lehman, Debbie D Dufrene and Mala Sinha.                                       
Cengage Learning. 2nd Edition. 

 

3. A Textbook of English Phonetics for Indian Students by T. Balasubramanian [MACMILLAN]  
 

4. Soft Skill s: Key to Success in Workplace and Life by Meenakshi Raman and Shalini Upadhyay. Cengage Learning. 2018 

Edition. 
 

REFERENCE BOOKS 
 

1. Technical Communication, Principle and Practice by Meenakshi Raman & Sangeeta Sharma, Oxford University Press. 
 

2. Communication skill  by Sanjay Kumar & Puspa Lata, Oxford University Press. 2nd Edition. 
 

3. Business Communication Today by Courtland L Bovee and Thill,  Pearson 
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 Prof essi onal  Eng l i sh  Lab   

L 
 

T 
 

P 
 

C 

Course  Code: 23A EC151/2 3AEC251 0 0 2 1 

Course  Type: AEC     

Pre-Requisi te None     

 

COURSE OBJ ECTIVES  
1. To prepare the students for their career which will  require them to listen to, read, speak, and write in English both 

for their professional as well  as interpersonal communication 

2. To empower the students to improve both abili ties to communicate and their linguistic competence and boost 

their confidence. 

3.    To enable the students to properly communicate and express themselves in writing. 
 

4.    To enable students to identify  the common mistakes made by most learners of English and not make those errors 
 

5.    both in their writing and speaking. 
 

6.    To study, understand and implement each unit according to National Education Policy 2020 and Bloomôs Taxonomy. 
 

COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 
The syllabus has been prepared in alignment with National Education Policy (NEP). After completion of course, students would 

be able to: 

1.    Summarize conversations, demonstrating understanding of the content. 

2.    Apply communication strategies to maintain conversations and express ideas clearly. 

3.    Critique and assess various spoken interactions to identify strengths and areas for improvement in communication. 

4.    Create engaging dialogues or role-plays that demonstrate real-life communicative scenarios. 

5.    Develop and present persuasive arguments or opinions on various topics in English. 
 
 

UNIT  COURSE CONTENTS HOURS 

UNIT-I  Unit-I  
Å Listening and Speaking 

Å Accent in speech 

Å Longer Discourse (dialogues, songs, contextual speech etc.) 

Å Role-play 

Å Practicing sounds of English 
Å Extempore 

Å Presentations 

 

 
 
 
 

2 

UNIT-II  Unit-II  

Å Reading comprehension practice: Technical text 

Å General text 

 

 
2 

UNIT-III  Unit-III  
Å Guided composition 

Å Free-writing 

 

 
2 

TEXT BOOKS 
 

1. English Grammar in Use. Raymond Murphy. Cambridge UP.4th Edition. 
 

2. Business Communication by Carol M Lehman, Debbie D Dufrene and Mala Sinha. Cengage Learning. 2nd Edition. 
 

3. A Textbook of English Phonetics for Indian Students by T. Balasubramanian [MACMILLAN]  
 

4. Soft Skill s: Key to Success in Workplace and Life by Meenakshi Raman and Shalini Upadhyay. Cengage Learning. 2018 
 

Edition. 
 

REFERENCE BOOKS



 

 

 

 

1. Technical Communication, Principle and Practice by Meenakshi Raman & Sangeeta Sharma, Oxford            

University Press. 
 

2. Communication skill  by Sanjay Kumar & Puspa Lata, Oxford University Press. 2nd Edition. 
 

3. Business Communication Today by Courtland L Bovee and Thill,  Pearson 
 

 
Mapping Matrix  of Course Objectives (CO) and Course Learning Outcomes (CLO) 
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 GERMAN LANGUAGE PHASE - I L T P C 

Course  Code: 23AEC103 2 0 0 2 

Course  Type: AEC     

Pre-Requ isi te None     
 
 

COURSE OBJECTIVES 

1.  To develop oral  and  wr itten  ski ll s of u nderstand ing,  expres sing and  exchang ing In format ion/  interactin g. 

2.  To develops the abili ty  to cons truct  sentences and frame  questio ns. 

3.  To pr ovide  German language as a competit ive edge in career choices. 

4.  To kn ow the  cu lture  of the countr ies where  the  German language is spoken.  

5.  This  may be u sefu l in  the field  of employment  oppor tunit ies as well as help ing th em to develop pr ojects 

on br owsing  German  websites  
 

COURSE LEARNING OUTCOMES (CLO) 

At  the end of the cou rse, the student  will  be able  to 
1.  Read and  wr ite short,  simple texts.  

2.  Have Flu ency in read ing and  wr it ing.  
3.  Understand  a di alogue between two nat ive speakers and  to take  part  in  short,  simp le conversat ions 

using  the  ski ll s acqui red.  
4.  Kn ow the  cu lture  of the  cou ntr ies where  the  German language is spoken . 
5.  Developing  pr onunci at ion so that  th ey can  read  the text  and  e-mail  du r ing their  employment , 

ins tructing  th em to wr ite their  own CV and  developing a funda mental  conversat ion wi th  any  German  
nat iona l. 

 

UNIT COURSE CONTENTS HOURS 

UNIT-I INTRODUCTION 

Grüße, Wor tschatz 

 

8 

UNIT-II  THEMEN 

Das Alphabet,  die Au ssprache,  die Zah len,  Land  und Stadt  beschreib ung, 

Beru fe, rede über  Din ge, die Zeit,  Mah lzeiten  und  Getr änke  

 
8 

UNIT-III  GRAMMATIK  

Plu ra l, Art ikel,  Possessive Art ikel,  Adjektive,  Sich vorstel len,  Verben (regul är , 

unre gelmäß ig, Pronomen), Nominat iv Pronomen,  Präposit ionen  

 
8 

UNIT-IV WORTSCHATZ 

emanden  vorstel len , Nat iona li täten,  Länder,  Zah len, Über  die Wochentage 

spreche n, Die  Monate  des Jahres, Die  Beru fe, Die  Farben,  Die  Gegensät ze, Die 

Sätze mit  der Zeit  

 

 
8 

UNIT-V MÜNDLI CHER AUSDRUCK 

Mü ndl iche u nd  Hörakt ivit äten  

 

8 

 

TEXT BOOK  
 

1. Tangram  akt u ell  1 (Lek t ion 1-4 Kursbuch  + Arbe i tsbuch,  Lektion  5-8 Kursbuch + Arbeitsbu ch,  Übungsheft) 
 

 
REFERENCE BOOKS 

 

 
1. Wolf gang Hieber:  Lernz iel Deutsc h, Teil  1.  Max Hueber Verlag 

 

2. Korb ini an Braun,  u .a.:  Deu tsch  als Fremdspr ache IA, Grundku rs. Ernst  Klett  Stutt gar t  
 

3. Rolf  Brü seke:  Starten  Wir!  A1. Mü nchen:  Hueb er  Verlag 
 

 
Evalua t ion: 

 

The evalu at ion of studen tsõ per formance in  this  cou rse wil l  consist  of int ernal  test s, class par t icipat ion 
 

and  external  end -semester  examinat ion in  accorda nce wi th  the  rul es and  regu lat ions  of the  Universit y.



 

 

 
Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO) 
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 FRENCH LANGUAGE PHASE ð I L T P C 

Course  Code:   2 3AEC104 2 0 0 2 

Course  Type: AEC     

Pre-Requ isi te None     
 
 

COURSE OBJ ECTIVES  
1.  To develop oral  and wr itte n sk i l ls of u nde rstanding, expressing and exch anging Info rmat ion /  

intera ct ing. 

2.  To develops th e abi li t y to const ru ct  sentence s and frame qu est ions . 

3.  To provide French language as a compet it ive edge in career  cho ices. 

4.  To kno w th e cu ltur e of th e cou ntri es where th e French languag e is spoken . 

 
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.  Read and wr ite sho r t , simple text s. 

2.  Have Flu ency in reading and wr it ing. 

3.  Unde rstand a dial ogu e bet ween two nat ive speakers and to take par t  in sho r t, s imp le conversat ions 

u sing th e sk il ls acqui red. 
4.  Kno w th e cu ltu re of th e cou nt r ies where th e French langua ge is spoken . 

 
UNIT COURSE CONTENTS HOURS 

UNIT-I INTRODUCTION 
Les Salutati ons, Vocabulaire 

 

8 

UNIT-II  SUJE TS 
LõAlphabet ,  Le Prou nciati on, Les Nomb res,  Décr ire vot re pays, vil le, Les Professions, 
Par ler de choses,LõHeure, Les Repas et  les boissons 

 
8 

UNIT-III  GRAMM AIRE 
Le Nom et le plur iel des noms, Les Ar t icles, Les Adj ect ifs Possessifs, Les  Adject ifs 
Qu alificat ifs, Se présenter,  Les Verbes (Regu lar, irre gu lar, pronominaux ), Les Pronoms 
Su jet , Les Préposit ions, Lõin terro gat ion 

 

 
8 

UNIT-IV LEXIQUE 
Présent er quelqõun, Les nat ional it és, Les Pays, Les Nomb res, Parler des jours de la 
sema ine, Les mois de lõannée, Les Profess ions, Les Cou leurs,  Les Cont rai res,  Les phrase 
avec lõheure  

 

 
8 

UNIT-V LõEXPR ESSION DõORALE  
Les acti vites dõorale et  ecouter 

 

8 

 

TEXT BOOK 

1. Version Or igi nale ð 1 Livre de lõélève: Monique Denyer , Agust in  Garmendia,  Mar ie-Laure Lions  

Olivie r i,  Edit ions  Maisons  des Lang ues, Par is  

REFERENCE BOOKS 

1. Nathan  verb s con jugasion , Le Rober t  Nathan, Paperb ack  

2. La r rouse French  to English  Dict ionary, Larr ouse, Paperb ack  

3. Le Nouveau Sans Front iers, Vol.  1, P. Domi nique, J. Girard et et al, Cle In terna t ional,  Par is.  
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 GERMAN LANGUAGE PHASE - II       L  T  P  C 

Course  Code: 23AEC203 2 0 0 2 

Course  Type: AEC     

Pre-Requ isi te 23AEC103     
 

COURSE OBJECTIVES 

1.  Students  wil l  demons t rate  th eir  abili ty  to recogniz e, identify,  extr act  and/o r  di fferenti ate key 

informat ion conveyed in spok en announcements, instr uction s, and  in in teract ions  between nat ive 

speakers  on famili ar  topics. 

2.  Students  wil l  demons t rate  effect ive speak ing and  li stening  ski ll s in  German  on informal  and some 

formal  topics rel ated  to persona l, pr ofessiona l, academic, and  leisu re act ivit ies 

3.  To develop awareness of the nat u re of language and  language learning  

 
COURSE LEARNING OUTCOMES (CLO) 

At  the end of the cou rse, the student  will  be able  to 
1.  After  completion  of this  student  wil l  be able to read  and  wri te short,  simp le texts.  

2.  After  completion  of this  student  wil l  have Flu ency in read ing and  wr it ing.  

3.  After  completion  of this  student  wil l  able to use language creat ively  and  spontaneously. 
4.  Students  wil l  get awareness of cros s-cu ltural  and  in terc ul tural  difference.  

 

UNIT COURSE CONTENTS HOURS 

UNIT-I THEMEN 

Einkau fen,  Tagesablau f, Lebenslau f , Nach  dem  Weg fragen, 

Wegbeschreib ungen,  Der  Körpe r , Ereignisse  der Vergangenheit  erzählen  

 
8 

UNIT-II  GRAMMATIK  

Tren nbare und  u ntren nbare Verben, Dativ  , Modalverben,  Präte ri tum 

von sein , haben,  Perfekt  

 
8 

UNIT- 

III  
WORTSCHATZ 

Kleidung,  Haushalts waren,  Sachen  zu m Essen und  Tr inke n, 

Verkehrsmitte l , Namen von Orten  und  Sehensw ürd igkeite n, In format ion 

über  Deutschl and, Ord inalzahlen  

 

 
8 

UNIT-IV KOMPOSITION 
Themen zum schreiben  wi e Deu tschl and  und  Delhi,  was haben  Sie am  
wochenende gemacht,  Tra umm ann/ Tra umf rau  

 
8 

UNIT-V Mün dlicher Ausd ruck 

Sprech en uber  die Stadt,  Das  Haus,  Meine Fami le 

 

8 

 
TEXT BOOK  

1.  Tangram  akt uell  1 (Lekt ion 1-4 Kursbuch  + Arbeit sbuch,  Lektion  5-8 Kursb u ch + Arbeitsbuch, 

Übungshe ft) 

REFERENCE BOOKS 

 
1.  Wolf gang Hieber:  Lernz iel Deu tsc h, Teil  1. Max Hu eber  Verlag 

 
2.  Korb ini an Braun,  u .a.:  Deu tsch  als Fremdspr ache IA, Gr undku rs. Ernst  Klett  Stutt gar t  

 
3.  Rolf  Brüseke: Starten  Wir!  A1. Mü nchen:  Hueber  Ver lag 

 
Other Resources: 

 
http s:/ / www .nt hul een.com/ teach.html 

 
Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO)

http://www.nthuleen.com/teach.html
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 FRENCH LANGUAGE PHASE ð II  L T P C 

Course  Code: 23AEC204 2 0 0 2 

Course  Type: AEC     

Pre-Requ isi te 23AE C104      
 

COURSE OBJECTIVES 
1.  To Demonstr ate an elem entary  kn owl edge of Fren ch sentence str uctu re thr ough speak ing and  wr it ing 

2.  To develop the  language proficiency  requi red  to communicate  effectively  in  French  
3.  To form a sound  base of the ski ll s, language and  at t itudes  requi red  for  progression to work  or  fu rth er  

stud y, either  in  French  or  anot her sub ject area. 
4.  To develop awareness of the nat u re of language and  language learning  

COURSE LEARNING OUTCOMES (CLO) 

At  the end of the cou rse, the student  will  be able  to 
1.  After  completion  of this  student  wil l  be able to read  and  wri te short,  simp le texts.  

2.  After  completion  of this  student  wil l  have Flu ency in read ing and  wr it ing.  
3.  After  completion  of this  student  wil l  able to use language creat ively  and  spontaneously. 

4.  After  completion  of this  student  wil l  able to know the cu lture  of the  cou ntr ies where  the  Fren ch 
language is spoken.  

 

UNIT COURSE CONTENTS HOURS 

UNIT-I SUJETS 

La France,  Le Fromage, le vin,  Les saisons, Les recettes,  Ind iquer un 

chemin,  Demander la di rectio n, Donner des indic at ions,  Le corps,  Les 

elements  du  passé, Racon teur  une jou rnée  

 

 
8 

UNIT-II  GRAMMAIRE 

La negat ion,  Lõimperat i f ,Le passé recent ,Le fu tur e, Le passé 

compose, Lõimpar fait,  Les nombres  ord inau x 

 
8 

UNIT- 

III  

LEXIQUE 

Les vêtement s, Les an imaux, Parl er de pr ix, Le corps,  Vocabul aire de la gare 
et du  tr ain,  Le voyage, Les achats  Les Preposit ions, Lõint err ogat ion 

 
8 

UNIT- 

IV 

Compositi on  

les su jets pour  lõecriture  comm e la maison,  lõecole 

 
8 

UNIT-V Lõexpression  dõorale 

Les etud ian ts ecrivent  le petit  paragraphess  sur  les su jets en u t illi sant  les 

expres sion et le temps comm e ma maison , ma famill e. 

 
8 

 

TEXT BOOK 

1.  Vers ion Or igi na le ð 1 Livre de lõélève: Moni qu e Denyer , Agustin  Garm endia, Mari e-Laure Lions    Ol ivieri , 

Ed it ions  Maisons  des Langues, Pari s 

REFERENCE BOOKS 
1.  Nathan  verbs conj ugasion , Le Robert  Natha n , Paperb ack  
2.  Larrouse Fren ch to En gli sh  Dict iona ry , Larrou se, Paperback  

3.  Le Nouveau  Sans Front iers,  Vol. 1,  P. Domini qu e, J. Gi rardet  et al, Cle Int ernat iona l, 

Pari s. 

5.  Alter  Ego Par t  1 

6.  Echo Par t  1 

Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO)
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Value Added Cou rses 
 

 Environmental Protection, Sustainable development 
&  Living 

 
L  

 
T 

 
P 

 
C 

Course Code: 23VAC101/23VAC201 2 0 0 2 

Course Type: VAC     

Pre-Requisite None     

 
 

COURSE OBJ ECTIVES  
1.To provide a comprehensive understanding of the relationship between humans and the environment. 

2.Aims to introduce students to the different components of the environment. 

3.To develop the understanding of pollution, its causes, and their effects 

4.To gain the knowledge of climate change and the contemporary issues 

 
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.    Demonstrate to safeguard the Earthôs environment and its resources. 

2.    Explain sustainable development, its goals, challenges, and global strategies. 

3.    Analyse the environmental pollution and sensitize themselves to adverse health impacts of pollution. 

4.    Appraise the concept of climate change, its science and response measures. 
 

 

UNIT  COURSE CONTENTS HOURS 

UNIT-I  Human and Envir onment: Introduction to earth environment, Scope and importance. 

Components of environment: Lithosphere, Hydrosphere, Biosphere, Atmosphere. The man- 

environment interaction, Population growth and natural resource exploitation, Industrial 

revolution, and impact on the environment, Global environmental challenges at global, 

regional and local level. 

 

 
 

4 

UNIT-II  Natural Resources, Sustainable Development &  Sustainable living: Overview of natural 

resources: Definition of resource; Classification of natural resources-, renewable, and non- 

renewable. Resources: Forests, wetlands, Status and challenges. Water resources: Types of 

water resources, issues and challenges; Soil  and mineral resources: Important minerals; 

Environmental problems due to extraction of minerals, Soil  as a resource and its 

degradation. Energy resources: renewable and non-renewable sources of energy. 

Introduction to sustainable development: Sustainable Development Goals (SDGs)- targets 

and indicators, challenges, and strategies for SDGs. Ways to live in sustainable manner- 

Conservation of energy, water at home, plantation, waste segregation, kitchen gardening. 

 

 
 
 
 

4 

UNIT-III  Conservat ion of Biodiversity  and Ecosystems:   Biodiversity and its distribution: 
Biodiversity as a natural resource; Levels and types of biodiversity; Biodiversity in India and 
the world; Biodiversity hotspots; Major ecosystem types in India and their basic 
characteristics, forests, wetlands, grasslands, agriculture, coastal and marine; Ecosystem 
services- classification and their significance. Threats to biodiversity and ecosystems. Major 

conservation policies: in-situ and ex-situ conservation approaches; Major protected areas; 

National and International instruments for biodiversity conservation: The role of traditional 

knowledge, community-based conservation. Major International Environmental Agreements: 

Convention on  Biological  Diversity  (CBD);  Cartagena  Protocol  on  Biosafety, Ramsar 

Convention on Wetlands of International Importance, The Wildlife (Protection) Act, 1972, 

The Biological Diversity Act, 2002. 

 
 
 
 
 
 

 
4 
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UNIT-IV  Envir onmental Pollution and Health:  Understanding of pollutant and pollution; Types of 

Pollution, Air pollution: Sources of air pollution; Primary and secondary pollutants; Criteria 

pollutants, Indoor air pollution; Adverse health impacts of air pollutants, National Ambient 

Air  Quality Standards. Water pollution: Sources of water pollution; River, lake and marine 

pollution, groundwater pollution; water quality Water quality parameters and standards; 

adverse health impacts of water pollution on human and aquatic lif e. Soil  pollution and solid 

waste: Soil  pollutants and their sources; Solid and hazardous waste; Impact on human health. 

Noise pollution: Definition of noise; Unit of measurement of noise pollution; Sources of noise 

pollution; Noise standards; adverse impacts of noise on human health. Thermal and 

Radioactive pollution: Sources and impact on human health and ecosystems. 

 
 
 
 

 
4 

UNIT-V Climate Change: Impacts, Adaptation and Miti gation:  Understanding climate change: 
Natural variations in climate, Anthropogenic climate change from greenhouse gas emissionsï 
past, present and future; Projections of global climate change with special reference to 

temperature, rainfall, climate variabili ty and extreme events, Climate change projections for 

the Indian sub-continent. Observed impacts of climate change on ocean and land systems; 

Sea level rise, changes in marine and coastal ecosystems; Impacts on forests and natural 

ecosystems; Impacts on animal species, agriculture, health. the concept of vulnerabili ty, 

adaptation and resilience, Synergies between adaptation and mitigation measures, Concept of 

carbon neutrality, net zero targets, Carbon capture and storage, National climate action plan 

and Intended Nationally Determined Contributions (INDCs). 

 
 
 
 

 
2 

UNIT-VI  Case Studies and Field Work:   The students are expected to be engaged in one of the 

following or similar identifi ed activities. 

Field visits to identify  local issues, make observations including data collection and 

prepare a brief report, or Documentation of campus biodiversity or Campus environmental 

management activities such as solid waste disposal. 

 
 
 

2 

 

 

RECOMM ENDED TEXT BOOKS 

1.    Masters, G. M., &  Ela, W. P. (2008). Introduction to environmental engineering and science Englewood 

Clif fs, NJ: Prentice Hall. 

2.    Jackson, A. R., &  Jackson, J. M. (2000). Environmental Science: The Natural Environment and Human 

Impact. Pearson Education. 

3.    Rajagopalan, R. (2011). Environmental Studies: From Crisis to Cure. India: Oxford University Press 

4.    Environmental Studies for Undergraduate Courses by Erach Bharucha, UGC New Delhi 
 

REFERENCE BOOKS 

1.   A.K De Environmental Chemistry New age Publisher, 2016. 

2.   ñEcology & Environmentò P D Sharma, Rastogi Publications, 2009. 

3.   www.ipcc.org;  https://www.ipcc.ch/report/sixth-assessment-report-cycle/. 

4.   Central Pollution Control Board Web page for various pollution standards. https://cpcb.nic.in/ standards/ 
 

Mapping Matrix  of Course Objectives (CO) and Course Learning Outcomes (CLO)

http://www.ipcc.org/
https://www.ipcc.ch/report/sixth-assessment-report-cycle/
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 INDI AN CONSTITUTION & POLITY L  T P C 

Course Code: 23VAC102/23VAC202 2 0 2 2 

Course Type: VAC     

Pre-Requisite None     

 

COURSE OBJ ECTIVES  

1. To acquaint the students with legacies of constitutional development in India and help them to understand the most 

diversified legal document of India and philosophy behind it. 

2.    To make students understand the detailed analysis and importance of Fundamental Rights, their relationship with 

Directive Principles and the significance of Fundamental Duties. 

3.    To acquaint the students with the way social, polit ical and economic justice could be realized. 

4. To acquaint the students with the basic postulates of constitutional framework regarding the organization, powers and 

functions of the various organs of the State. 

5.    To channelize studentsô thinking towards basic understanding of the legal concepts and its implications for engineers. 

6. To acquaint students with latest intellectual property rights, relating to patent & copyright and innovation environment 

with related regulatory framework. 

COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 
1.    Identify  and explore basic concepts in the Constitution and understand their applicabili ty & scope and the importance 

of the role of judiciary in ensuring checks an balances. 

2.    Differentiate dif ferent aspects of Indian Legal System and its related bodies 

3. To appreciate the critical Interface between fundamental Rights and directive principles of state policy and apply the 

rationale to emerging issues and challenges. 

4.    Know about the enforcement remedies available under the Constitution of India 

5. To apply Intellectual Property Law principles to real problems and analyse the social impact of Intellectual Property Law 

and Policy 

6.    To apply the very dynamics of IP Law to the individuals, MNCôs and other possible stakeholders. 

 
UNIT  COURSE CONTENTS HOU 

RS 

UNIT-I  Meaning of the Constitution, Constitutional Law and Constitutionalism, Historical 

Background of the Constituent Assembly, Government of India Act of 1935 and 

Indian Independence Act of 1947, Enforcement of the Constitution, Indian 

Constitution and its Salient Features, The Preamble of the Constitution, Federal 

Nature of the Constitution, Parliamentary System 

 
 
 
 

5 

UNIT-II  Fundamental Rights: Right to Equality (Articles 14 to 18), Right to Freedom (Articles 

19 to 22), Right against Exploitation (Articles 23 to 24), Right to Freedom of Religion 

(Articles 25 to 28), Cultural and Educational Rights (Articles 29 to 30), Directive 

Principles of State Policy (Article 36-51), Fundamental Duties (Article 51 A) 

 
 

5 

UNIT- 
III  

Powers and Functions of the President and the Prime Minister (Articles 52-62, 74-78), 

Powers of Indian Parliament: Functions of  Rajya Sabha, Functions of Lok Sabha , 

Centre-State  Relations  (Article  245-293)  (Briefly  refer  Disaster  Management  Act 

2005),Judiciary  ï  Supreme  Court:  Appointment  of  Judges,  Judicial  Review,  Writ 

jurisdiction (Article 32, 124,126) Functions of High Court and Subordinate Courts 

(Article 217, 224, 226, 233), Amendment of the Constitution:  Powers and Procedure 

(Article 368) 

 
 
 

 
5 

UNIT-IV  Regulation to Information- Introduction, Right to Information Act, 2005, Information 
Technology Act, 2000, Intellectual Property Laws: Introduction, Legal Aspects of 
Patents, Fili ng of Patent Appli cations, Rights from Patents, Infringement of Patents 
Copyright and its Ownership, Infringement of Copyright, Civil Remedies for 
Infringement. 

 

 
 

5 



 

 

 
Mapping Matrix  of Course Objectives (CO) and Course Learning Outcomes (CLO) 

SEM  SUB CODE Course name Course 

Objectives 
CLO 

1 
CLO 

2 
CLO 

3 
CLO 

4 
CLO5 CLO6 

 
 
 

I/II  

 
 
 

23VAC102/23VAC202 

 
 

INDIAN 

CONSTITUTION 

& POLITY 

CO1 x x x    

CO2  x  x   

CO3   x x   

CO4    x x  

CO5      x 

CO6      x 
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 Sports, Yoga & Fitness L  T P C 

Course Code: 23 VAC 103 1 0 2 2 

Course Type: VAC     

Pre-Requisite None     
 

COURSE OBJ ECTIVES  
 

1.   To know about the physical body 

2.   To discuss about improve range of motion, mobili ty and coordination in body 

3.   To understand the ways to improve strength, balance and flexibili ty. 

4.   To grasp the significance of yoga and sports in fitness 

5.   To construct environment for individual and community health. 
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

 

1.   Explain the role of yoga and fitness in lif e. 

2.   Apply the rules of healthy and fit life 

3.   Analyse the ways and methods of yoga and sports 

4.   Recommend the practices of Asanas and dif ferent sports 

5.   Integrate the concept of yoga and sports in all round development of students and beings. 

 
UNIT  COURSE CONTENTS HOURS 

UNIT-I  Health and Wellness: Meaning Definition and Importance of Health and Wellness, 

Dimensions of Health and Wellness, Role of Exercise in maintaining Health and 

Wellness, Stress and Its management through Exercise, Nutrition for Health and 

Wellness. Practical-Exercise for Health and Wellness: Warming ïUp, Stretching 

Exercises, Strengthening Exercises, Cardiovascular Exercises, Flexibili ty and Agili ty 

Exercises, Limbering Down, Relaxation Techniques (IRT, QRT, DRT etc.) 

 
 
 
 

6 

UNIT-II  Yoga and Fitness: Importance of Yoga and Fitness, Types and Principles of Asanas, 

Fitness Components, Specific  Exercises for Strength,Flexibili ty, Speed,Agili ty & 

Coordinative Abili ties, Yoga, Fitness and Personality, General Specific  Warm up, 

Aerobics / Zumba Dance, Asanas, Recreation for Fitness, Report preparation, Records and 

PPT 

 

 
 

6 

UNIT- 
III  

Sports and Psychology: Definition of Sports Psychology, Adolescence-Problems related 

with Adolescence i.e.physical problems, Peer groupRelationship, Career Selection,Drug 

Abuse, Psychological and Emotion problems, Importance of Sports Psychology 

 
6 

UNIT-IV  Sports and Recreation: Meaning Definition and Concept of Sports Fitness and Recreation, 
Objectives,Characteristics and principles of Sports Fitness and Recreation, 
Importance,Purpose, Benefits of Fitness and Recreation, Types of Recreation, Recreation 
through Sports and Games, Use of Leisure Time Activities and their educational values, 
Traditional, Folk and Indigenous Games, Three Days outdoor camp and Hiking, Cycling, 
tie up with District/State Associations, Visits to Recreational Clubs 

 
 
 

6 

 
 

TEXT BOOKS: 
 

1.   Foundations of Physical Education, Chales A. Bucher 

2.   Foundations of Physical Eduction, M.L.Kamlesh 

3.   History and Principles in Physical Education, Dr. Karan Singh 

4.   Essentials of Physical Education, Dr. Ajmer Singh 

5.   Foundations of Physical Education, Dr. A.K.Uppal 

6.   Physical Education, Manu Sood, New SP Books 

7.   Health the basis of lif e: Dr. John Maclay 

8.   Natural Health &  Yoga, Brij  Bhushan
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SEM SUB CODE Course name Course 
Objectives 

CLO 1 CLO 
2 

CLO 
3 

CLO 
4 

CLO5 

 

 
III  

 

 
23 VAC 103 

 

 

Sports , Yoga 
& Fitness 

CO1 x     
CO2  x x   
CO3   x   
CO4    x  
CO5     x 

 

 
 

 

9.   Health Education, S.K.Mangal 

10. Essential of Physical Education, Dr. Ajmer Singh & Dr. Bains 
 

Mapping Matrix  between Course Objectives and Course Learning Outcomes:
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Multid iscipli nary  Courses 
 

 Management Process & Organizational Behaviour L  T P C 

Course Code: 23MDC 4XX  3 0 0 3 

Course Type: Multidisciplinary     

Pre-Requisite NONE     

COURSE OBJ ECTIVES  

1.   To understand the functions and responsibilities of managers. 
2.   To acquaint the students with the fundamentals of managing business. 
3.   To understand individual and group behaviour at work place so as to improve the effectiveness of 

an organization. 
4.   To analyse human behaviour in the organization setting  in order to manage it in accordance to the 

intentions. 
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.   Demonstrate the roles, skills and functions of management. 
2.   Analyse the causes and consequences of applying different business strategies. 
3.   Analyse and compare individual behaviour related to motivation and rewards. 

Identi fy group behaviour, leadership styles and the role of leaders in a decision making process. 
 

UNIT  COURSE CONTENTS HOURS 

UNIT -I  In troduction to the management 

Management Concept, Nature, Process and signifi cance, levels of 

management, managerial skills, functions of management, management and 

administration, evolution of management, Role of management and insights 

from Indian practices and ethos. 

 

 
 

8 

UNIT -II  Functions of the management 
Planning:  Types  of  Plans  &  The  planning  process;  Organizing:  Common 
organisational structures; Staffing: features and necessity; Leading: types of leaders; 
Controlling: functions and types 

 
 

8 

UNIT -III  In troduction to Organizational Behaviour 

Meaning, importance and scope of OB; abilities: meaning and forms, attitudes: 

framework, work related attitudes, personality: types, assessment, perception: 

process, factors influencing perception, perceptual errors 

 
 

8 

UNIT -IV  Foundation of Group Behaviour 
Defining and classifying groups; need to join groups, stages of group development; 
group dynamics: group properties as roles, norms and size; group decision making 
techniques, conflict management 

 
 

8 

 

TEXT BOOKS 

 
1.   Stephen Robbins, Organizational Behavior, 16th edition (2012), Pearson Education. 

2.   K. Aswathappa, Organizational Behaviour, 13th edition (2016), Himalaya Publishing House. 

3.   Fred Luthans, Organizational Behavior, 14th edition (2017), McGraw-Hill. 
 

SUGGESTED READINGS 

 
1.   Gregory Moorhead & Ricky W. Griffin, Organizational Behaviour, 11th edition (2009), Jaico 

Publication. 
2.   Tripathy PC and Reddy PN, Principles of Management, 6th edition (2011), McGraw-Hill. 

 

Evaluation: 

The evaluation of studentsȭ performance in this course will consist of internal tests, class   participation and 

external end-semester examination in accordance with  the rules and regulations of the University.



 

 

 
Mapping Matr ix of Course Objectives (CO) and Course Learn ing Outcomes (CLO) 

SEM  SUB CODE Course name Course 
Objectives 

CLO 1 CLO 
2 

CLO 
3 

CLO 
4 

 
IV  

 
23MDC 
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Behaviour 

CO1 x    

CO2  x   

CO3   x  

CO4    x 
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 Personal Financial  Planning L  T P C 

Course Code: 23MDC402 3 0 0 3 

Course Type: Multidisciplinary Course     

Pre-Requisite NONE     

 

COURSE OBJ ECTIVES  

1. To help the students gain understanding of the basic accounting skills 
 

2. The students will be able to acquire technical knowledge of the financial accounting formats. 
 

3. The students will be able to acquire skills of a finance manager 

4. To acquire conceptual knowledge of the financial statement for analysis. 

 
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1.   Understand the concepts related to financial accounting. 
2.   Understand and apply a theoretical basis upon which they will  develop their knowledge in 

other areas of Accounting. 
3.   Understand the basic concept of Financial management and role of finance manager 
4.   Understand the specific format and formulae for analysis of financial statement. 

 

 
UNIT  COURSE CONTENTS HOURS 

UNIT -I  INTRODUCTION 

Accounting as an information system, the users of financial accounting information 

and their needs. Functions, advantages and limitations of accounting. The nature of 

financial accounting principles ï Basic concepts and conventions: entity, money 

measurement, going concern, cost, realization, accruals, periodicity, consistency, 

prudence (conservatism), materiality and full disclosures. Basics of Journal entry and 

ledger posting 

 

 
 
 

8 

UNIT -II  Accounting Process: From recording of a business transaction to preparation of Trial 

balance, Knowledge of Final Account, Format and content of Profit &  Loss Account, 

Basics of Balance sheet with format. 

 
8 

UNIT -III  Finance : meaning, need of finance, role of a finance manager, difference between 

accounting  and  finance,  sources  of  finance,  Financial  Decisions-  Investment 
Decision, Financing Decision, Dividend Decision 

 
8 

UNIT -IV  Basic knowledge of financial statement analysis, Common size statement, 

Comparative statement, Ratio Analysis: Current Ratio, leverage ratio, profitability 

ratio, solvency ratio. 
Basic knowledge of Fund flow and cash flow statement with format 

 
 

8 

 

REFERENCE BOOKS 

 
1.   Maheshwari, S.N.: ɄFinancial Accounting, Sultan Chand, New Delhi 
2.   M.C. Shukla, T.S. Grewal, and S.C. Gupta, Advanced Accountancy; S Chand & Sons 
3.   Prasanna Chandra, Fundamentals of Financial Management. McGraw Hill  Education 

 
Evaluation: 

 

 

The evaluation of studentsô performance in this course wil l consist of internal tests, class participation and 
 

external end-semester examination in accordance with the rules and regulations of the University. 
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Mapping Matr ix of Course Objectives (CO) and Course Learn ing Outcomes (CLO) 
 

SEM  SUB CODE Course name Course 
Objectives 

CLO 1 CLO 
2 

CLO 
3 
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IV  

 

 
23MDC4XX  
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SEM  SUB CODE Course name Course 
Objectives 

CLO 1 CLO 
2 

CLO 
3 

CLO 
4 

 
V 

 

 
23MDC4XX 

Library 

In formation 

Science &  Media 

L iteracy 

CO1 x    

CO2  x   

CO3   x  

CO4    x 

 

 

 
 
 
 
 

 Li brary I nformation Science & Media Literacy L  T P C 

Course Code: 23MDC4XX 3 0 0 3 

Course Type: MDC     

Pre-Requisite NONE     

 

COURSE OBJ ECTIVES  

The Course is designed with the following objectives: 
 

1: To know the library collection and their classifications. 

2: To discuss the library information services. 
3: To understand the importance of media 

4: To grasp the significance of motive of media 
 

COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1: Explain the library collection and their classifications. 
2: Analyse the library information services. 

3: Analyse the media roles. 
4: Analyse the motive of media. 

 
UNIT  COURSE CONTENTS HOURS 

UNIT -I  Library Collection, Type of Information Sources: Primary, Secondary and 
Tertiar, Reference Collection: Type of reference sources,  Indexing and 
Abstracting Journals, Multimedia Collection, Arrangement of Information 
Sources: Classification 

 
 

8 

UNIT -II  Information Services Bibliography: Type of Bibliography, Reviews 
Literature, Citation Style, Citation Analysis: Web of Science and Scopus, 
Online Databases: Structure and Retrieval 

 
8 

UNIT -III  Media Literacy Introduction to Media Literacy, Type of media: Traditional 
versus social media, Bias in media. 

 

8 

UNIT -IV  Motive of Media Media tycoons and conditions in which media works, 
Research and Publication ethics 

 

8 

 

Recommended Books: 

1.   Richard E. Rubin & Rachel G. Rubin ,Foundations of Library and Information Science, 5th Edition. 

ISBN-9781783304776, Facet Publication, UK 

2.    https://e n.unesco.org/t hemes/ media-and-information-literacy/r esources 
 

Evaluation: 
 

The evaluation of studentsô performance in this course wil l consist of internal tests, class participation and 

external end-semester examination in accordance with the rules and regulations of the University. 

Mapping Matr ix of Course Objectives (CO) and Course Learn ing Outcomes (CLO)

https://en.unesco.org/themes/media-and-information-literacy/resources


318 

 

 

 

 
 
 
 
 

 IPR for Business L  T P C 

Course Code: 23MDC4XX 3 0 0 3 

Course Type: Multidisciplinary Course (MDC)     

Pre-Requisite NONE     

 

COURSE OBJ ECTIVES  

The objective of this Multidisciplinary Course (MDC) is to familiarize the students with various types of IPR 
and its relevance to the businesses and their respective streams. 
1: To provide students with a basic understanding of various types of IPR and its relevance for business. 
2: To acquaint students with the strategies and management techniques associated with intellectual property 

assets, and the legal considerations and challenges involved. 
3:  To familiarize the students with the challenges and legal considerations related to intellectual property 

disputes. 
4:  To develop skills related to management of intellectual property in business. 

 
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

At the end of this course, the students would be able to: 
1. Describe various types of IPR and its relevance for business 
2. Discuss the adjudicating bodies and mechanisms under each of these IPRs 

3. Analyze business disputes relating to IPR 
4. Apply the learning to the real-life situations in business 

 
UNIT  COURSE CONTENTS HOURS 

UNIT -I  INTRODUCTION TO INTELLECTU AL PROPERTY AND BUSINESS: 
Concept of IPR in business and its types, International Context - Introduction to 
the leading International Instruments concerning Intellectual Property Rights: the 
Berne Convention, Universal Copyright Convention, The Paris Convention, Patent 
Co-operation Treaty, TRIPS, The World Intellectual Property Organization 
(WIPO), World Trade Organization (WTO) and the UNESCO, Innovation as a 
Business Strategy and relevance of protecting the ideas legally, National IPR 
Policy 

 
 
 

 
8 

UNIT -II  COPYRIGHT 

Concept of Copyright and importance for businesses, Media business ɀ 

protecting performerȭs rights, Performersȭ and Broadcastersȭ Rights Law, 

Assignment, Transmission, Licensing of Copyrights, Infringement of 

Copyrights and remedies, 

 
 

 
8 

UNIT -III  TRADEMA RKS 

Trademark ɀ value of and relevance for businesses, Protecting brand value- 

acquiring trademark nationally and internationally, Trade mark disputes ɀ 

case studies 

 

 
 

8 

UNIT -IV  PATENTS 

Protecting innovation ɀ acquiring patents nationally and internationally, 

Product and process patents, Assigning patents and its commercialization, 

Patent Disputes 

 

 
 

8 

UNIT -V INDUSTRIAL  PROPERTIES 

Industrial designs ɀ protection - Procedure for Registrat ion of Designs Ɇ 

Copyright under Design , Semiconductor Integrated Circuits Layout - 

 
8 
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SEM  SUB CODE Course name Course 
Objectives 

CLO 1 CLO 
2 

CLO 
3 

CLO 
4 

CLO5 

 

 
 

V 

 

 
 

23MDC4XX 

 

 
 

IPR for Business 

CO1 x     

CO2  x    

CO3   x   

CO4    x  

CO5     x 

 

 

Designs, Plant varieties ɀ commercialization - Monsanto cases, Geographical 
Indications, Biotechnology and IPR 

 
 

REGISTRAT ION AND ENFORCEMENT MECHANISMS 

      Registration authorities of various IPRs 

      IP Management and assertion of rights through declarations ɀ use of copyright, trademark signs 

      IP Litigation ɀ Approach of courts ɀ landmark cases 
 

TEXT BOOKS: 

Å     WIPO DL-101 General Course on Intellectual Property (online) 
Å     Elizabeth Verkey and Jithin Saji Issac, Intellectual Property, Eastern Book Company 2021 

Å     Anurag K. Agarwal, Business and Intellectual Property: Protect your Ideas, IIM Ahmedabad. Random 
House India (2016) 

Å Handbook on IP Commercialisation - Strategies for Managing IPRs and Maximising Value Jakarta: 
ASEAN Secretariat, November 2019 

 
REFERENCES BOOKS: 

      ICSI Study Material, Intellectual Property  Rights: Law and Practice, A. Ramaiya, Guide to the 

Companies Act, LexisNexis, 19th Ed. 2020 (in 6 volumes) 

      WIPO, Enterprising Ideas A Guide to Intellectual Property for Startups, 2023 

 Manuals published by Office of the Controller General of Patents, Designs & Trade (CGPDTM), 

available at https:/ / ipindia.gov.in/  

 Guide Books by WIPO ɀIntellectual Property for Business, available 

at https:// www.wipo.int/ publications/en/ series/ index.jsp?id=181 

 
Evaluation: 
The evaluation of studentsô performance in this course wil l consist of internal tests, class participation and external 

end-semester examination in accordance with the rules and regulations of the University. 

 
Mapping Matr ix of Course Objectives (CO) and Course Learn ing Outcomes (CLO)

https://ipindia.gov.in/
http://www.wipo.int/publications/en/series/index.jsp
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 Psychology and Emotional I ntel l igence L  T P C 

Course Code: 23MDC5XX 3 0 0 3 

Course Type: MDC     

Pre-Requisite NONE     

 

COURSE OBJ ECTIVES  

1.To know the concepts in sociology relevant to the study of society. 
2.To discuss classical sociological thoughts by sociologists. 
3.To understand modern and post modern sociological thoughts. 

4.To grasp the significance of sociological theories in understanding society 
5.To construct the relation between individual and social structure in the society. 
COURSE LEARNING OUTCOMES (CLO) 

At  the end of the cou rse, the student  will  be able  to 

1. Explain various sociological concepts important in the understanding of society. 

2.Apply the critical conceptual understanding that is central to sociological investigations. 
3. Analyze the social phenomena with respect to the theoretical understanding of society. 

4.Interpret methodological understanding to generate authentic knowledge. 
5. Combine the knowledge of social issues in society according to advanced, contemporary, interdisciplinary 
knowledge. 

 
Mapping Matr ix between Course Objectives and Course Learn ing Outcomes: 

UNIT  COURSE CONTENTS HOURS 

UNIT -I  INTRODUCTION 

Definition,   Scope,   Nature   and   Importance   of   Sociology,   SOME   BASIC 
CONCEPTS: Status & Role, Power & Authority, Social Structure & Function 

 
8 

UNIT -II  SOCIETY AND SOCIAL BEHAVIOUR: Society: Meaning & Characteristics, 
Culture, Socialization: Definition & Agencies, Social Mobility: Meaning & Types, 
Social Group: Meaning and Types 

 
8 

UNIT -III  SOCIAL   CONTROLS   &   SOCIAL   BEHAVIOUR:   MEANING   AND 
NATURE OF SOCIAL CONTROL : Social Controls & Social Behaviour: Types: 
Folkways, Mores, Norms, Values, Law 
SOCIAL  CONFORMITY  AND  DEVIA NCE:  Meaning  of  Conformity  & 
Deviance 

 

 
 

8 

UNIT -IV  THEORETICAL PERSPECTIVES 
MA CRO  PERSPECTIV E:  Theoretical  perspectives:  Functionalism, Conflict, 
Structuralism 
MICRO PERSPECTIVE: Theoretical perspectives: Symbolic  Interactionism, 
Exchange Theory, Labelling Theory 

 

 
 

8 

UNIT -V CLA SSICAL THEORISTS 
EMILE DURKH EIM:  Division of Labour in Society, Suicide 

KARL MA RX: Historical Materialism, Class and Class Conflict, Alienation 
MAX  WEBER: Authority, Social Action, Ideal Types 

 
 

8 

UNIT -VI  THEORIES OF MODERNITY  
Juggernaut of Modernity, McDonaldization, Risk Society 
GLOBAL IZ ATION  AND  INEQUAL IT Y:  Global  justice,  Need  for  Global 
governance 

 
 

8 

 

 

TEXT BOOKS 

1.   Anthony Giddens, Sociology, Polity Press (2019) 
 

2.   Harlambos, M. Sociology: Themes and Perspectives, Oxford University Press
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3.   C.N. Shankar Rao, Sociology: Principles Of Sociology With An Introduction To Social 

Thoughts, 

S. Chand Publications, (2019) 

 
REFERENCE BOOKS 

1.   Transformation: Theory and Society in India, Oxford University Press (2010) 
 

2.   Andre Beteille. Six Essays in Comparative Sociology, Oxford University Press 
 

3.   M. Francis, Abraham. Contemporary Sociology: An Introduction to Concepts and Theories, 

Oxford University Press (2014) 

4.   J.P.S. Uberoi. Mind and Society: From Indian Studies to General Sociology, Edited by Khalid 
 

Tyabji, Oxford University Press (2019) 
 
 

Evaluation: 
 

The evaluation of studentsô performance in this course wil l consist of internal tests, class participation and 

external end-semester examination in accordance with the rules and regulations of the University. 

Mapping Matr ix of Course Objectives (CO) and Course Learn ing Outcomes (CLO) 

 

SEM  SUB 
CODE 

Course name Course 
Objectives 

CLO 
1 

CLO 
2 

CLO 
3 

CLO 
4 

CLO  
5 

CLO  
6 

 

 
 

V 

 
 

23MDC5X 

X 

 
Psychology and 

Emotional 

In telligence 

CO1 x      

CO2  x     

CO3   x    

CO4    x   

CO5     x x 

https://www.amazon.in/Sociology-Principles-Introduction-Social-Thoughts/dp/8121910366/ref=sr_1_1?qid=1685778624&refinements=p_27%3AC+N+Shankar+Rao&s=books&sr=1-1
https://www.amazon.in/Sociology-Principles-Introduction-Social-Thoughts/dp/8121910366/ref=sr_1_1?qid=1685778624&refinements=p_27%3AC+N+Shankar+Rao&s=books&sr=1-1
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SEM  SUB CODE Course name Course 
Objectives 

CLO 1 CLO 2 CLO 3 

 
V 

 
23MDC5XX 

 

 

Ind ian Economy 

CO1 x   

CO2  x  

CO3   x 

 

 

 
 
 
 
 

 I ndian Economy L  T P C 

Course Code: 23MDC5XX 3 0 0 3 

Course Type: Multidisciplinary Course     

Pre-Requisite NONE     

 

COURSE OBJ ECTIVES  

1.   To introduce about different demography terms and trends. 

2.   To make students familiar with growth and its distribution. 

3.   To discuss the major changes in agriculture sector over-time. 

 
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to  

1.   Formulate major demographic indicators 
2.   Explain the concept of inequality 
3.   Analyse the agriculture sector 

 

 
UNIT  COURSE CONTENTS HOURS 

UNIT -I  Population and Human Development 

Demographic trends and issues; education; health and malnutrition. Demographic 
features of Indiaôs population 

 
8 

UNIT -II  Growth and Distr ibution 

Trends and policies in poverty; inequality and unemployment. 

 

8 

UNIT -III  Agriculture 

Importance of Agriculture; Causes of backwardness and low productivity; Land 
Reforms: Need, Implementation and Critical Evaluation 

 
8 

 

TEXT BOOKS 

1.   Jean Dreze and Amartya Sen, 2013. An Uncertain Glory: Indiaand its Contradictions, 
Princeton UniversityPress. 

2.   Pulapre Balakrishnan, 2007, The Recovery of India: Economic Growth in the Nehru Era, 
Economic and Political Weekly,November. 

3.   Rakesh Mohan, 2008,ˈGrowth Record ofIndian Economy: 1950-2008.AStory of Sustained 
Savings and Investment, Economic and Political Weekly,May. 

4.   S.L. Shetty, 2007,ˈIndiaós SavingsPerformancesincethe Advent of Planning,in 
K.L. Krishna and A. Vaidyanathan, editors, Institutions and Markets in Indiaôs Development. 

5.   Himanshu, 2010,ˈTowardsNew Poverty LinesforIndia, Economic and Political Weekly, 
January. 

Evaluation: 
 

The evaluation of studentsô performance in this course wil l consist of internal tests, class participation and 

external end-semester examination in accordance with the rules and regulations of the University. 

Mapping Matr ix of Course Objectives (CO) and Course Learn ing Outcomes (CLO)
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 Electoral  Liter acy in I ndia L  T P C 

Course Code: 23MDC604 3 0 0 3 

Course Type: MDC     

Pre-Requisite NONE     

 

COURSE OBJ ECTIVES  

1.To know the meaning and nature of the electoral democracy in India 

2.To discuss electoral institutions in India 
3.To understand the procedural aspect of elections in India 

4.To grasp the significance of elections and electoral aspects of democracy, the electoral model code of conduct, 
issues, and challenges in Indiaôs democracy. 
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

1. Understand the meaning, definition, and significance of elections in India. 
2. Analyse the role of electoral institutions and functions in the conduct of free and fair elections. 

3. Illustrate the party system of India. 
 

UNIT  COURSE CONTENTS HOURS 

UNIT -I  Elections in Ind ia 

Suffrage, Types, and Methods of Elections, Parliamentary elections: Lok 

Sabha & Rajya Sabha, Presidential Elections, State Legislative Assembly 

Elections, Local Body Elections 

 

 
8 

UNIT -II  Electoral Institutions 

Election Commission (EC) 

State Election Commission 

Constitution: Part-15 

 

 
8 

UNIT -III  Political Parties in India 

One-party, Two Party, Mult i-party  system 

Model Code of Conduct, Party Funding, and Campaign 

 

 

8 

UNIT -IV  Elections: Issues and Challenges 8 

RECOMMENDED TEXTB OOKS: 

1.   Subhash C. Kashyap, Our Political System, 2nd, National Book Trust, India, 2008, ISBN: 8123752520 

2.   D. D. Basu, Intr oduction to The Constitution Of India, 26th Edition, Lexis Nexis, 

ISBN: 978-9388548861 
3.   Bidyut Chakrabarty, Rajendra Kumar Pandey, Indian Government and Politics, Sage Text, ISBN: 

8132100581 
 

REFERENCE BOOKS: 
 

 

1.   Sanjay Kumar, Elections in India: An Overview, 1st, Routledge, ISBN: 9781032033136 
 
 

2.    https:// eci.gov.in/  
 

 

3.    https:// www.lokniti.org/  
 

 

4.   Websites of State Election Commission 
 
 

5.   NCERT, Chapter-3 Indian Constitution at Work

https://eci.gov.in/
https://www.lokniti.org/
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Evaluation: 
 

The evaluation of studentsô performance in this course wil l consist of internal tests, class participation and 

external end-semester examination in accordance with the rules and regulations of the University. 

 
Mapping Matr ix of Course Objectives (CO) and Course Learn ing Outcomes (CLO) 

 
SEM SUB 

CODE 
Course name Course 

Objectives 
CLO 1 CLO 2 CLO 3 CLO 4 

 
VI  

 

 
 

23MDC604 

 
Electoral L i teracy 

in India 

CO1 x    

CO2  x   

CO3   x  

CO4    x 
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UNIT COURSE CONTENTS HOURS 

UNIT-I  I ntroduction to Publ ic health and Hygiene 
 

Significance of Publ ic health and Hygiene, Nutrition  and health, 

Classification of foods, Major nutritio nal Deficiency diseases- Protein 

Energy Malnutrit ion (Kwashiorkor and Marasmus), Vitamin deficiency 

disorders, I ron deficiency disorders, I odine deficiency disorders. 

 
 
 

 
8 

UNIT-II  Environment and Health hazards 
 

Environmental degradation, Environmental Pol lution ï Air,  water, soi l  and 

noise; Associated health hazards. 

 

 
8 

UNIT-III  Communicable Diseases 
 

Dif ferent types of communicable diseases and their control measures  ï 
 

Tuberculosis, Measles, Dengue, Leprosy. 

 

 
8 

UNIT-IV  Life  Style Related Non-Communicable Diseases 
 

Dif ferent types of L ife style related non-communicable diseases - 

Hypertension, Coronary Heart diseases, Stroke, Diabetes mell itus, Obesity 

and Mental i l l -health - their causes and prevention through dietary and 

l ifestyle modifications. 

 
 
 

 

8 

UNIT-V Social  Health Problems 
 

Smoking, alcohol ism, drug dependence and Acquired I mmuno-Deficiency 
 

Syndrome (AI DS) - their causes, treatment and prevention. 

 

 
8 

 

 

 
 Life  science and Publ ic Health L  T P C 

Course Code: 23MDC6XX 3 0 0 3 

Course Type: MDC     

Pre-Requisite NONE     

 

COURSE OBJ ECTIVES  

1. Basic concepts of life science and public health. 

2. To recognize the factors causing environmental degradation and its outcome in the form of 

increasing number of diseases leading to deterioration of public health. 

3. Analyse and debate therapeutic, diagnostic and preventive measures for communicable and 

non-communicable disease. 
COURSE LEARNING OUTCOMES (CLO) 

At  the end of the cou rse, the student  will  be able  to 

1.   Famil iarize with various aspects of environmental and biological risks and hazards. 

2.   Be aware about the various factors impacting human health through case studies and modes 

of prevention. 

3.   Learn about diagnosis, therapy and prevention of various diseases. 

4.   Be sensitized about social  heal th problems for betterment of human race and al l l iving 

beings.
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Text Books 
 

1. Park, K. (2017), Preventive and Social Medicine, B.B. Publishers 
 

2. Brownson, R. C., Baker, E.A., Leet T.L., and Follespie K.N. (2003) Evidence based Public 
 

Health, Oxford University Press. 64 Suggested Readings: 
 

3. Guyton A.C. and Hall J.E. Textbook of Medical Physiology, Saunders 
 
Reference Books 

 

1.   Robbins and Cortan, Pathologic basis of Disease, VIII Edition, Saunders 
 

2.   Engelkirk  P.G. and Duben-Engelkirk  J. (2015) BurÔÏÎȭÓ Microbiology for the Health Sciences, 
 

10th Edn. Wolters Kluwer Health. 
 

 

Evaluation: 
 

The evaluation of studentsô performance in this course wil l consist of internal tests, class participation and 
external end-semester examination in accordance with the rules and regulations of the University. 

 
Mapping Matr ix of Course Objectives (CO) and Course Learn ing Outcomes (CLO) 

 
SEM  SUB CODE Course name Course 

Objectives 
CLO 1 CLO 2 CLO 3 CLO 4 

 
VI  

 
23MDC6XX 

 

Life science and 

Public Health 

CO1 x    

CO2  x  x 

CO3   x  
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 Statistical Methods L  T P C 

Course Code: 23MDC401 3 0 0 3 

Course Type: MDC     

Pre-Requisite NONE     

 

COURSE OBJECTI VES 
1. To introduce the basics of statistics and graphical representation of data 

 

2. To equip the students with measures of central tendency and dispersion 
 

3. To learn about correlation and regression analysis 
 

4. To know about the probability  in dai ly l ife 

 
COURSE LE ARNI NG OUTCOMES (CLO) 
At the end of the course, the student will  be able to 

 

1. Understand the basics of statistics and explain data for graphical representation 
 

2. Understand the concept of measures of central tendency and measures of dispersion 
 

3. Understand the basics of correlation and regression 
 

4. Understand the concept of probability  in real l i fe scenario 
 

 
 

UNIT COURSE CONTENTS HOURS 

UNIT-I  I ntroduction to Statistics 

I mportance of statistics, concepts of statistical population and a sample, data 
col lecti on methods, primary and secondary data, primary and secondary data. 
Designing a questionnaire, types of dataï quantitative and qual itative data. 
Measurement scales ïNominal, Ordinal, I nterval and Rati o. Classification 
and tabulation of data, Diagrammatic and Graphical representation of data. 

 
 
 
 

8 

UNIT-II  Univariate Data Analysis 
Measures of Central Tendency- mathematical and positional. Measures of 
Dispersion: range, quarti le deviation, mean deviation, standard deviation, 
coefficient of variation, Skewness and Kurtosis. 

 
 

8 

UNIT-III  Bivariate Data Analysis 
Bivari ate Data, Scatter plot, Correlation, Karl  Pearsonôs correlation 
coefficient, Rank correlation ï Spearmanôs and Kendallôs measures. 
Concept of errors, Pri nciple of least squares, fitti ng of polynomial and 
exponential  curves. Simple l inear regression and its properties. Fitti ng of 
l inear regression l ine and coefficient of determination. 

 
 

 
8 

UNIT-IV  Probabi l ity 
Probability:  I ntroduction, random experiments, sample space, events, and 
algebra of events. Definitions of Probability  ï classical, statistical, and 
axiomati c. Conditional Probability,  laws of addition and multipl ication, 
independent events, theorem of total probability, B ayesô theorem, and its 
applications. 

 
 
 

 

8 

UNIT-V Practi cal/Lab Work to be performed in Computer Lab 
The practi cal will  be taught using Excel software and/or using some 
statistical software l ike R /SPSS. Students are encouraged to use resources 
available on open sources. 

 
 

8 
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     Graphical representation of data. 

     Practi cal based on measures of central  tendency. 

     Practi cal based on measures of dispersion. 

 Practi cal based on combined mean and vari ance and coefficient of 

vari ation. 

     Practi cal based on moments, skewness, and kurtosis. 

     Fitti ng of polynomials, exponential  curves. 

     Karl  Pearson correlation coefficient. 

     Correlation coefficient for a bivari ate frequency distribution. 

 Li nes of regression, angle between l ines and estimated values of 

vari ables. 

     Problems based on conditional probability  and Bayeôs theorem 
 
 

Text Books/Reference Books 
 

1.   Agresti, A. (2010): Analysis of Ordinal Categorical Data, 2nd Edition, Wiley 

2.   Goon A.M., Gupta M.K. and Dasgupta B. Fundamentals of Statistics, Vol . I  & II , 8th Edn. The 
World Press, Kolkata, 2002 

3.   Fundamental of Mathematical Statistics by S.C. Gupta and V.K Kapoor, Saurabh Jain 2017 
4.   Hogg, R. V. McKean J. W. and Craig, A. T. (2012), I ntroduction to Mathemati cal Statistics, 

Pearson 7th    Edition R for beginners by Emmanuel Paradis (Freely available) 
at https://cran.rproject.org/doc/contri b/Paradisrdebuts_en.pdf) 

 

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO) 
 

SEM SUB CODE Course name Course 
Objectives 

CLO 1 CLO 2 CLO 3 CLO 4 

 

 
IV  

 

 
23MDC401 

 

 

Statistical 
Methods 

CO1 x    

CO2  x  x 

CO3   x  

CO4    x 
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 Chemistry & Society L  T P C 

Course Code: 23MDC502 3 0 0 3 

Course Type: MDC     

Pre-Requisite NONE     

 

COURSE OBJECTI VES 
The course is designed to expand the l iteracy of chemistry among the non-chemistry student with the 
foll owing objectives: 

1.   To know basic fundamental of chemistry and medicinal importance 

2.   To understand the role of chemistry in our heritage. 

3.   To grasp the significance of the role of Chemicals in Poll ution and toxicity. 

4.   To analyse the current scenario and future requirement in Chemistry 
 

COURSE LE ARNI NG OUTCOMES (CLO) 
At the end of the course, the student will  be able to 

1.   I ncrease the l iteracy of chemistry even in non-science students 

2.   Analyze the basic concept of general  Chemistry. 

3.   Apply the pri nciple and application of Chemistry in everyday Life. 

4.   I ntegrate the importance of chemistry and future requirement 
 

 
 

UNIT COURSE CONTENTS HOURS 

UNIT-I  Basic of chemistry and Chemistry in Life  
Periodic table,  Atom and  molecules, chemical bonding, properties and 
chemical reactions with simple examples and i ll ustration. Edible and non- 
edible molecules, biochemistry of foods and medicine with examples: 
Aspirin,  Paracetamol. I buprofen and Penici l l in, Cephalosporin, Chemistry 
for industry: Arti ficial  sweeteners, Soaps and detergents and cosmetics, 
Polymer and Plastics: Uses and environmental issues. 

 

 
 
 

8 

UNIT-II  Chemistry in Heritage 
Extraction and uses of metals l ike ir on and stone in ancient times, metals in 
ornaments, medicines, weapons and chemistry for preservatives, basics of 
preservation and few examples of preservatives. 

 
 

8 

UNIT-III  Chemical poll ution and Toxicity 
Chemical source of water, air and soi l  pol lution, bio magnification and metal 
toxicity with example and ill ustrations. Monitoring of air pol lution. 

 
8 

UNIT-IV  Future of Chemistry 
Basics of green chemistry, Reuse and recycling of by-products, zero waste 
chemistry and Alternate fuel and energy providing chemicals: biodiesel, 
natural  gas and hydrogen. 

 
 
 

8 

UNIT-V Practi cal/Hands-on Trainin g: 
1.  Determine the calcium and magnesium contents in water samples using 

EDTA methods. 
 

2. Determine the organic contents and pH of soi l  sample. 
3. Estimate the food adulterants in edible items 
4. Demonstrate the conversion of PET into bottle into value added products. 
5. Demonstrate the exothermic and endothermic reaction in laboratory 
6. Compare the fuel efficiency of biodiesel  and petrol . 
7. Demonstrate the biodegradability  of natural  and synthetic plastics. 
8. Demonstrate the protection of rusting of iron after surface spray coating. 

 
 
 
 
 

 
8 
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9. Estimate the protein contents in edible samples using chemical methods. 
10. Smal l  working project on heritage chemistry l ike bio compatibi l ity of 
metals and medicinal importance of metals l ike i ron, gold and si lver. 

 

Text Books /Reference Books 
 

1. Concise I norganic Chemistry, J D Lee, Wi ley India Pvt. Ltd. 

2. I ndustrial chemistry, B K Sharma, Goel Publ ishing House, I ndia 
3. Analytical chemistry, Gary D. Christi an, Purnendu K. Dasgupta, Kevin A. Schug, Wi ley 
4. A text book of Environmental chemistry, V. Subramanian, Wi ley 

 
Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO) 

 
SEM SUB CODE Course name Course 

Objectives 
CLO 1 CLO 2 CLO 3 CLO 4 

 

 
V 

 

 
23MDC502 

 

 

Chemistry & 
Society 

CO1 x    

CO2  x  x 

CO3   x  

CO4    x 
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 Creating an Entrepreneuri al  Mind L  T P C 

Course Code: 23MDC505 3 0 0 3 

Course Type: MDC     

Pre-Requisite NONE     

 

COURSE OBJECTI VES 
1.To disseminate knowledge about basics of entrepreneurship and forms of ownership. 
2.To enlighten students regarding the relevance of creativity  and innovation from an entrepreneurship 

point of view. 
3.To give clarity to students regarding formulation of business plan. 
4.To famil iarize students with the upcoming trends in the entrepreneurship field. 
COURSE LE ARNI NG OUTCOMES (CLO) 
The syl labus has been prepared in Al ignment with National Education Pol icy (NEP).  After completion 

of course, students would be able to: 

1.Understand basics of entrepreneurship and different types of ownerships. 

2.Grasp relevance of creativity  and innovation and its appl ication in a business. 

3.Acknowledge components of a business plan and ways to launch i t. 

4.Uti l ize conceptual bui lding ski ll s in interpreting trends for the entrepreneurs. 
 

UNIT COURSE CONTENTS HOURS 

UNIT-I  Basics of Entrepreneurship 

Entrepreneur: Definit ion, characteristics, functions, types of an entrepreneur; 

Concept of Entrepreneurship, types, role of entrepreneurship in economic 

development, Factors affecting Entrepreneurship. 

 

 
8 

UNIT-II  Entrepreneur ial Development Programme 

Entrepreneurial Development Programme (EDP): meaning & concept; The 

Role and Relevance of Entrepreneurial Development Program in India; Role 

of Government in Organizing EDPôs Critical Evaluation; Women 

Entrepreneurship- Meaning, Reasons for Slow Growth, Problems faced by 

Women Entrepreneurs, Development of women Entrepreneurship. 

 
 
 
 

8 

UNIT-III  Business Planning 

Opportunity Identification and selection, Formulation of business plan, 

External Environmental Analysis - Economic, Social, financial, 

technological, competitive, and legal. Financing: Sources, venture capital, 

export finance. 

 

 
 

8 

UNIT-IV  Entrepreneur ial Trends in the Digital Age 

Definit ion and significance of digital entrepreneurship; Brief overview of 

key digital trends impacting businesses; Disruptive Technologies; 

Promoting innovation and adaptability in a digital ecosystem 

 
 

8 

 

TEXT BOOKS 

1.   Burns, Entrepreneurship and small  business, 4th  edition (2016), Palgrave. 

2.   Norman M. Scarborough, Essentials of entrepreneurship and small  business management, 9th
 

edition (2018), Pearson. 

3.   Hisrich, R., & Peters, M., Entrepreneurship, 11th  edition (2020), Tata McGraw Hill. 

4.   Prahalad, C. K. (2006). Fortune at the bottom of the pyramid, eradicating poverty through 

profits. Wharton school Publishing. 

5.   The Lean Startup: How Today's Entrepreneurs Use Continuous Innovation to Create 

Radically Successful Businesses, Eric Ries
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SUGGESTED READINGS 

1.   Khandwalla, P., Corporate creativity, 7th  edition (2017), Tata Mc. Graw Hil l. 

2.   Mullins, J., New business road test, 4th  edition (2013), Prentice Hall. 

3.   Drucker, P. F. (2006). Innovation and entrepreneurship: Practice and principles. USA: Elsevier. 

4.   Gersick, K. E., Davis, J. A., Hampton, M. M., & Lansberg, I. (1997). Generation to generation: Life 

cycles of the family business. Boston: Harvard Business School Press. 

5.   Holt, D. H. (2004). Entrepreneurship new venture creation. New Delhi: Prentice Hall  of India. 
 
 

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO) 
 

SEM SUB CODE Course name Course 
Objectives 

CLO 1 CLO 2 CLO 3 CLO 4 
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23MDC505 

 

Creating an 
Entrepreneurial 
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UNIT COURSE CONTENTS HOURS 

UNIT-I  ELECTROMAGNETIC WAVES AND OPTICS: Maxwell's equations and 

electromagnetic wave propagation, Polarization of light, Reflection, refraction, and 

dispersion, Interference, and diffraction phenomena, Holography, Plasmonics, 

metamaterial optics, transformation optics 

 
 

 
8 

UNIT-II  LIGHT SOURCES: Introduction to different light sources (lasers, light-emitting 

diodes, incandescent lamps, etc.) Interaction of Photons with atoms, theory of Laser 

amplification, pumping, types of lasers, pulsed laser, Nd YAG laser, CO2 laser, 

semiconductor laser 

 
 
 

8 

UNIT-III  PHOTO DETECTORS Integrated photonic Passive and active devices, fabrication, 

photo detectors, photo conductors, Light emitting diodes, Optical amplifiers, 

modulators, photonic integrated circuit technology: Silicon, III-V and beyond. 

 

 

8 

UNIT-IV  WAVE GUIDE Introduction of guided wave optics, coupling light in a wave guide, 

Planar slab waveguide, dispersion in wave guides, graded index waveguides, wave 

propagation in periodic media, photonic crystals, Coupled Mode Theory, and the 

 

 
8 

 

 

 
 
 
 
 

 Photonics L  T P C 

Course Code: 23MDC501 2 0 0 2 

Course Type: MDC     

Pre-Requisite NONE     

 

COURSE OBJECTI VES 
1. To state the fundamental principles of photonics, including the behaviour and properties of light, its interaction 
with materials, and the basics of optical components. 
2. To delve into the interaction of light with matter, including concepts li ke absorption, emission, and scattering, 

and how they are utilized in spectroscopy and laser technologies. 
3. To demonstrate about various optoelectronic devices such as lasers, photodetectors, and modulators, their 
working principles, and applications in optical communication, sensing, and imaging. 
4. To appraise the role of photonics in communication systems, including optical networking, fiber-optic 
transmission technologies. 
5. To assess the use of photonics in imaging technologies (e.g., microscopy, holography) and sensing applications 
(e.g., biomedical sensing, environmental monitoring). 

COURSE LE ARNI NG OUTCOMES (CLO) 
At the end of the course, the student will  be able to 

1. Describe the fundamental properties of light, the behaviour of photons, Polarization of light, Reflection, 

refraction, and dispersion, Interference, and diffraction phenomena 

2. Apply the principles of light-matter interaction to explain absorption, emission, and scattering phenomena, 

and their relevance in different contexts. 

3. Illustrate the operation of lasers, photodetectors, and modulators, and analyze their use in different applications. 
 

4. Design and analyze optical waveguides, taking into account factors like propagation modes, dispersion, 

and confinement. 

5. Critically assess the suitability of photonics techniques in various technological and scientific contexts, and 

propose innovative applications.
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 Beam Propagation, Birefringent Media and Electrooptic Modulators, Nonlinear 
 

Effects and Loss Mechanisms in Waveguides. 

 

 
 
 

UNIT-V APPLICATIONS OF PHOTONICS: Laser applications in various fields: medical, 

industrial, research, Optical sensors, display, communication and imaging systems, 

LiDAR, photonic computing, Augmented reality etc. 

 

 
8 

 

Text Books 
 

1. Fundamentals of Photonic, Bahaa E A Saleh, Malvin Carl Teich, third edition, Wiley 2019. 
 

2. Optical Networks - A Practical Perspective - R Ramaswami and K N Sivarajan ï Marcourt Asia (2000) 
 

3. Photonic Switching Technology System and Networks- H T Mouftah, J M H Elmirghani ï IEEE Press (1999) 
 

Reference Books 
 

1. Deploying Opti cal Networking Components - Oil  Held, Mccraw Hil l  (2001) 
2. Opti cal I nterconnecti on-C Tocci, Hi  Caulfield, Artech House (1999) 
Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO) 

 
SEM SUB CODE Course name Course 

Objectives 
CLO 1 CLO 2 CLO 3 CLO 4 
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SEM SUB CODE  Course name Cou rse 
Object ives 

CLO 1 CLO 2 CLO 3 CLO 4 CLO5 

 

 
 
 

V 

 
 
 
23M DC5XX  

 

 
PHOTONICS 

LAB  

CO1 x     

CO2  x    

CO3   x   

CO4    x  

CO5     x 
 

 
 

 PHOTONICS LAB L T P C 

Course  Code: 23MDC5 XX 0 0 2 1 

Course  Type: MDC      

Pre-Requ isi te NONE     

 

COURSE OBJ ECTIVES  
1. Recall and  remember ing the  exper iments and  meth ods.  

2.  Ext end  the pr incip les u nder lyi ng opt ical  exper iment s. 
3.  Demonstr ate pr oficiency in setting  up and using  exper imental  app arat us for  wave and  opt ics exper iments. 

4.  Ana lyze experimental  resu lts  to determine  relat ionships between vari ables in  wave and  opt ics exper iments. 
5.  Reproduce new exper iments wi th  new  methods. 
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 
1.  Interp ret the  vari ous methods to per form  waves and  opt ics exper iments. 

2.  Descr ibe a compreh ensive u nderstand ing of the Phys ics underp inning opt ical  exper iments. 
3.  Illu str ate the  pract ical  understand ing of d iverse opt ical  pr incip les throu gh hand s-on exper imentat ion 

4.  Expl ain wi th  the ana lysis of resu lts  of opt ical  experiments. 
5.  Design new exper iments or  vari at ions  of existing  methods. 

 

Experi 
ments 

List  of Exp eriments HOUR 
S 

 1. Dif fract ion grat ing:  wavelength  of a  laser  
2.  Determinat ion of angel  of a pr ism  

3.  Determinat ion of dispersive power  of material  of a pr ism  

4.  Determinat ion of wavelength  of lig ht  from mercury  source by diffract ion 

grat ing 

5.  Determinat ion of wavelength  of sodiu m yellow li ne by Newtonõs r ings  

6.  Determinat ion of Resolving  Power of grat ing 

7.  Fiber  opt ics: Nu merical  aper ture  &  bending  losses 

8.  Study  of the char acter istics  of a  laser beam. 
9.  Determinat ion of specif ic rotat ion of suc rose by polari meter.  

10.  To determi ne diamet er / thickne ss of a thin  wi re by diffract ion method 

11.  Di ffract ion at sin gle sl i t:  wi dth  of the  sl it  
12.  Di ffract ion at doub le Slit:  diffract ion patte rn  

The li st  of experiments given above is only  su ggestive.  The ins tructor  may add 

new exper iments  as per  the requi rement  of the  cou rse.  

 

 
 
 
 
 
 
 

20  

 
TEXT BOOKS 

 

1.ó LABORATORY MANUAL IN APPLIED  PHYSICSó-Second  edit ion H.  Sathy aseelam-New age Inte rnat ional  
 

2. LABORATORY EXPERIMENTS IN COLLEGE  PHYSICSó,C.H.Berna rd and  C.D.Epp .John Wil ey and  
 

Sons Inc .,New York  1995  
 

REFERENCE BOOKS 
 

1.EXPERIMENTS IN MODERN PHYSICSò,A.C.Melisson, AcademicPress,N.Y. 1966. 
 

2. PRACTICAL PHYSICSò,G.L.Squires, Cambridge University Press,1985 
 

 
Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO)
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UNIT COURSE CONTENTS HOURS 

UNIT-I  INTRODU CTION  TO INT ERIOR DESIGN AND DÉCOR:   Beauty, 
Expensiveness, Functionalism, Common terms used in décor 

 

 

8 

UNIT-II  ELEMENTS AND PRINCIPLES OF DESIGN: Line, form, texture and 
colour (basic elements), The concept of light, space and pattern as elements, 
Colour Associations, Understanding colour, The colour wheel, Properties of 
colour ïWarm /Cool, Advancing/Receding,   Heavy/Light, Earthy /Acid, 
Additive and Subtractive colour,   Colour Perception, Physical and 
psychological effect of colour, Colour Balance, Colour Emphasis, Colour 
Contrast, Effect of light on colour, Choice of colours, Planning a colour 
scheme of a room,  Harmony,  Balance,  Scale and Proportion,  Rhythm, 
Emphasis 

 

 
 
 
 
 
 

8 

UNIT-III  WIN DOW AND LI GHTINGS: The purpose of a window, Types of 
windows, The importance of suitable window treatments, Selecting fabrics 
for curtains (practical  and visual), Curtain  headings, Calculating fabric 
requirements, Types of window treatments. LIGHTINGS: Introduction to 
lighting Lighting, Levels- Lux and Lumen, Categories- Ambient, Task, 
Accent, Exterior and Emergency, The importance of a good lighting system, 
Artifi cial lighting -Tungsten, Fluorescent, Discharge, CFL, Halogen.., Types 
of light distribution-direct, semi direct, indirect, diffused, Methods of 
lighting- architectural and non-architectural, Lighting in various areas of the 

 

 
 
 
 
 

8 

 

 
 

 I nterior Design L  T P C 

Course Code: 23MDC604 3 0 0 3 

Course Type: MDC     

Pre-Requisite NONE     

 

COURSE OBJECTI VES 

1. To explain and introduce to basics of Interior design and décor. 

2. To explain and inform about elements and principles of design. 

3. To explain the Importance of window and lightings in enhancing décor of the interiors. 

4. To introduce and explain about the use of furniture and accessories in Interior décor 

and design. 

5. To explain the use of dif ferent wall  and floor finishes in enhancing the décor and 

design. 
 
COURSE LE ARNI NG OUTCOMES (CLO) 
At the end of the course, the student will  be able to 

1. At the end of the first unit students would be able to understand the basics of Interior 
design and décor. 

2. At the end of the Second unit students would be able to utilize elements and principles 
of design in décor enhancement. 

3. At the end of the third unit students would be able to understand the Importance of 

window and lightings in enhancing décor of the interiors. 

4. At the end of the fourth unit students would be able to explain and use furniture and 

accessories in Interior décor and design. 

5. At the end of the fifth unit students would be able to use different wall  and floor finishes 

in enhancing the décor and design.
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 hotels, Light fit tings, Selection of lighting systems and energy check list  
 

 
UNIT-IV  FURNITURE AND ASSESSORIES: The functional aspect-furniture 

elements, structure, finish, upholstery, The decorative aspects- styles of 
furniture, Furniture items placed in the guestrooms, Standard sizes of 
furniture, Furniture arrangementðGuidelines. ACCESSORIES: Various 
types of accessories and their guidelines, Flower Arrangement as an 
accessory Indoor Plants as an accessory. 

 
 
 

 
8 

UNIT-V WALL  AND FLOOR FINI SHES: 

Wall  Finishes: Paint, Wallpaper, Fabric, Laminates Wood panelling, 

Ceramic Tiles, Glass, Textured. 

FLOOR FINISHES: Ceramic, Marble Terrazzo, Granite, Concrete, Wood, 

Resilient (Vinyl, Asphalt, Rubber, Linoleum), Carpets (Types and 

Maintenance) 

 
 

 
8 

 

Text Books 
 

     The Handbook of Int erior Design by Jo Ann Asher Thompson, Nancy H. 
Reference Books 

 

     The I nterior Design Reference & Specif ication Book: Everything I nterior Designers Need to Know 

     Every Day, by Chris Grimley, Li nda OôShea, and Mimi  Love 

     The I nterior Design Handbook by Frida Ramstedt 

     Residential I nterior Design: A Guide To Planning Spaces by Courtney Nystuen and Maureen Mi tton 
 

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO) 
 

SEM SUB CODE Course name Course 
Objectives 

CLO 1 CLO 2 CLO 3 CLO 4 CLO5 

 
 

 
VI  

 
 

 
23MDC604 

 
 

 
I nterior Design 

CO1 x     

CO2  x    

CO3   x   

CO4    x  

CO5     x 
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CLO 

CO 

 
CLO-01 

 
CLO-02 

 
CLO-03 

 
CLO-04 

 

CO-01 
    

 

 

 
 
 
 
 

 COMPUTER-BASED NUMERICAL  AND 

STATI STICAL  TECHNIQUES 

 
L  

 
T 

 
P 

 
C 

Course Code: 24MDC101A 3 0 0 3 

Course Type: ES     

Pre-Requisite Engineering Mathematics ï III      

 

COURSE OBJECTI VES (COs) 

5.    To familiar with different operators which are useful in Numerical Analysis and introduce the concept of interpolation. 

6. To Familiar with numerical solutions of algebraic, transcendental and simultaneous equations. Also introduce numerical 

dif ferentiation and integration with applications. 

7.    Familiarize with numerical solutions of ordinary differential equations. 

8. To equip the students with the knowledge of basic probabili ty, Random variables, discrete as sell as continuous 

distributions with their applications, correlation and regression. 
 

COURSE LEARNING OUTCOMES (CLOs) 

The syllabus has been prepared in alignment with National Education Policy (NEP). After completion of course, students would be 

able to: 

5.    Get exposed to finite dif ferences and interpolation 

6.    Get numerical solution of equations and find the numerical dif ferentiation and integration. 

7.    Demonstrate the numerical solutions of ordinary differential equations by dif ferent methods. 

8. Implement the probabili ty concepts and the corresponding distributions and compute correlation coeff icients and 

regression lines. 
 

UNIT  COURSE CONTENTS HOURS 

UNIT-I  Finite Differences and Interpolation: 

First and higher order dif ferences - Forward dif ferences and backward dif ferences and 

Central Differences - Differences of a polynomial - Properties of operators - Factorial 

polynomials -  Shifti ng operator E  -  Relations between the  operators. Interpolation - 

Newton-Gregory Forward and Backward Interpolation formulae - Divided dif ferences - 

Newton's Divided dif ference formula - Lagrange's Interpolation formula. 

 
 

 
8 

UNIT-II  Numer ical Soluti on of Equations, Differentiation and Numer ical integration: Bisection 

Method, Newton-Raphson method - Gauss Elimination method - Gauss Jacobi method - 

Gauss Seidel method. Numerical Differentiation and Integration: Newton's forward and 

backward dif ferences formulae to compute first and higher order derivatives - The 

Trapezoidal rule - Simpson's one third rule and three eighth rule. 

 
 
 

8 

UNIT-III  Numer ical Soluti ons of Ordinary  Differential Equations 

Solution by Taylor's series - Euler's method, Modified Euler method - Runge-Kutta methods 

of second and fourth orders. 

 
8 

UNIT-IV  Statistics:  Introduction, Measures of  Central  tendency and  dispersion  ,  Moments  - 
Skewness and kurtosis based on moments. 

 

8 

 
TEXT BOOKS/REFERNCE BOOKS 

 

1.    Grewal, B.S., Numerical Methods, Khanna Publishers, 6th edition, 

2.    Sastry, S.S., Introductory Methods of Numerical Analysis, PHI New Delhi , 2007 

3.    Balagurusamy, E. , Computer Oriented Statistical and Numerical Methods - TMH, 2000 

4.    Jain, M.K. Iyengar, S.R.K. and Jain, R.L., Numerical Methods for Scientific  and Engineering 
Computation, Wiley Eastern Ltd., 1987 

5.    Gupta, S.C. and Kapoor,V.K., Fundamental of Mathematical Statistics, S. Chand, New Delhi, 

 
Mapping Matrix  of Course Objectives (CO) and Course Learn ing Outcomes (CLO)



 

 

 
 

 
  

 
   

 

CO-02 
  

 
 

  

 

CO-03 
   

 
 

 

 

CO-04 
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I  ntroduction to Python Programming L T P C 

Course  Code: 24x xxx  0 0 2 1 

Course  Type: PC     

Pre-Requisi teN il      
 

COURSE OBJ ECTIVES 
5.  To und erstand the fu ndament al s tructure of Python program s and  the inst all at ion p rocess. 
6.  To  demonst rate  pro ficiency  with  Pyt hon  data  t ypes,  v ari ables, control  stat ements,  and 

debugging techniqu es. 
7.  To  d evelop and  test  func t ions,  including the use of identifiers, keywords,  and  var ious 

operators. 
8.  To  create  Python  programs  incorporat ing  input / ou tpu t  stat ements  and  bu ilt -in  data 

st ructu res. 
9.  To apply  Pyth on programm ing concepts to  im plement a func t ional cont act  management 

system. 
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the course, the student  wil l be able to 
4.  Learn the measurement of non-electri cal va r iables and e lectr ical quantit ies 
5.  Ou tl ine the b asic structu re of a Python p rogram and discuss its components.  
6.  Pract ice variable assignments, per for m operat ions  with  int egers and  floats,  and  u t ilize control 

stat ements e ffect ively. 
7.  Design and implement  func t ions,  using appropr iate ident ifiers, keywords,  and operators. 
8.  Wri te programs th at  take user  inp ut  and  display ou tpu t,  u t ili zing bu il t -in  data  structures l ike 

st r ings, l ists, sets, tuples, and d ict ionar ies. 
9.  Develop  a  func ti onal  cont act  management  system  incorporati ng  all  learned  concepts, 

demonstrat ing comprehensive Python p rogramming s k ills. 
 

 
MODULE 

 
TRAINI NG CONTENT 

 

STUDENTS ENGAGEMENT 
ACTIVITY  

 

 
 

 
 

I  

 

Introduction to Programming using Python: 

Structure of a Python Program, Python Overview, 

Modes of Programming in Python, installing 

Python, Algorithms and Flowcharts 

Divide students into small groups and 

ask them to outline the basic structure of 

a Python program. Each group presents 

their structure, and the class discusses 

similarities and differences. 
 

 
 
 

II  

Data    Types    &    Variables:    Statements    & 
Expressions, Variables, Integers & Floats. 
Control   statements:-branching,   looping,   Exit 
function, break, continue and pass, mutable and 
immutable  structures.  Testing  and  debugging  a 
program. 

Demonstrate     variable     assignment, 
operations with integers and floats, and 
control   statements   (if-else,   loops). 
Students will practice these concepts by 
writing    and    testing    simple    code 
snippets. 

 

 
 
 

III  

 

Functions,  Interpreter  shell ,  Indentation. 

Identifiers and keywords, Li terals, Basic operators 

(Arithmetic operator, Relational operator, Logical 

or Boolean operator, Assignment Operator, Bit 

wise operator). Building blocks of Python: 

Standard  libraries  in  Python,  notion  of  class, 

object and method. 

Students will design and implement 
their own functions, including defining 
parameters and return values. They will 
test their functions and use identifiers, 
keywords, and operators appropriately 
within their functions. 
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 TL O1 TL O2 TL O3 TL O4 TL O5 

TO1      

TO2      

TO3      

TO4      

TO5      

 

 
 

 
 

 
 
 

IV  

 

Creating Python Programs: Input and Output 

Statements Built-in data structures: Strings, 

Strings Slicing, lists, Sets, Tuples and 

Dictionary and associated operations, Indexing 

& Slicing. 

Students will write a small program that 
takes user input and displays output, 
incorporating built-in data structures 
(strings, lists, sets, tuples, dictionaries) 
and using custom modules. For 
example, a simple contact management 
system or a quiz game. 

 
V 

Hands on Activity: 

 Apply  Python  programming  concepts: 

data types, control statements, functions, 

and data structures. 

 Implement      a      functional      contact 
management system. 

 
Implement   a   python   program   that 

includes all the concepts. 

 

LEARNING RESOURCES 
1. òPython Programm ing:  A Modern Approachó, Vamsi Kur ama, Pearson 
2.  òPythonProgrammingó,Oxford,ReemaThareja,Ju ne2017  
3.  òLearning Pythonó, Mark Lu tz,  Ori elly 
4.  òThi nk Py thonó, All en Downey, Green Tea Press 
5.  òPython Cookb ookó by David Be azley and  Bri an K .Jon es 
6.  òPython for Data  Analysisó by Wes McKinney 

 

Mapp ing Matr ix  of Course  Object ives (CO) and Course Learning Ou tcomes (CLO)
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 Mach ine Learning with  Python L T P C 

Course Code:   2 4XXX X 0 0 2 1 

Course Type: PC     

Pre-Requ isite      
 

COURSE OBJ ECTIVES  
10.  To understa nd the  fund amental  concepts  of p yth on pr ogram ming.  

11.  To app ly machi ne learni ng concepts and  pr ocesses using  Pyth on li bra ri es. 

12.  To ana lyze dat asets  to  per form  regres sion ana lysis  and  evalu ate models.  

13.  To assess the per formance of classificat ion models  using  vari ou s metr ics su ch as precis ion,  reca ll , and  F1 

scored.  
14.  To design and Impl ement  SVM for  classificat ion and  regres sion tas ks. 
COURSE LEARNING OUTCOMES (CLO) 
At  the end of the cou rse, the student  will  be able  to 

10.  Art icu late the basic synt ax, data  str uctu res, and  control  flow in  Python.  

11.  Impleme nt bas ic machine  learning  algor ith ms and  processes using  li bra ri es such  as Scik it -Learn . 

12.  Conduct  explora tory  data  ana lysis  (EDA), perf orm  regression ana lysis,  and  evalu ate the per formance 

of regres sion models  using app ropr iate metr ic. 
13.  Evalu ate classificat ion models  by  calcu lat ing and  in terp reting  perf ormance metr ics li ke precis ion,  reca ll , 

and  F1 score. 
14.  Create  and  depl oy Suppor t  Vector  Machines  (SVM) for  classificat ion and regr ession  task s, incl uding the 

use of d ifferent  kernels  and hype rparamet er  tu nin g. 
 

 

 
MODULE  

 

 

TRAIN ING CONTENT 

 

STUDENTS 
ENGAGEMENT 

ACTIV ITY  
 
 

I  

 

Introduction to Python, python basics, Data 
Preprocessing techniques, Reading CSV Data into 
Memory, Loading data from Seaborn, Visualization. 

 
Analyzing   a   dataset:   Load, 

clean, and visualize data. 

II  Introduction to Machine Learning, Python for Machine 

Learning. 

Identify   real-world   problems 
for ML solutions. Implementing 
a simple ML model. 

 
III  

 

Regression: Introduction to Regression, Linear regression 

with scikit-Learn, Model Evaluation: EDA, Evaluation 

metrics, Multiple Linear Regression. 

Lab:      Conduct      EDA      and 
implement   linear   and   multiple 
linear regression models. 

 
IV  

 

Classification: Introduction to Classification, 
Performance Measures: Confusion matrix, precision, 
recall, F1 score, Stratified k-fold cross-validation. 

Lab: Implement classification 
algorithms and performance 
evaluation. 

 

V 
Support   Vector   Machine  (SVM):   SVM   Concepts, 

Linear SVM Classification, Polynomial Kernel. Support 

Vector Regression (SVR): Introduction to SVR, 

Applications and implementation using Scikit-Learn. 

Lab: Implement SVM for 

classification and regression, 

Explore hyperparameter tuning 

and optimization. 
 

LEARNING RESOURCES 

1.  "Pyth on Machi ne Learnin g" by Sebasti an Raschka  and  Vah id Mi r jalil i  

2.  "Hand s-On Machine  Learning  wi th  Scik it -Learn,  Keras,  and  TensorFlowó by Aurél ien Géron 

3.  "Machine  Learning  wi th  Pyth on Cookbook"  by Chr is Albon  

4.  "Introduction  to  Machine  Learning  wi th  Python:  A Gu ide for  Data  Scientists"  by Andreas  C. Müll er and 

Sarah  Gu ido 

5.  "Machine  Learning  Yearnin g" by  Andrew  Ng



 

 

 
 
 

 
Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO) 

 

 TL O1 TL O2 TL O3 TL O4 TL O5 

TO1      

TO2      

TO3      

TO4      

TO5      
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ENERGY STORAGE SYSTEM AND MANA GEMENT 
SYSTEM 

L      T     P

Course Code: 

Course Type:  

Pre-Requisite  

24PEEEXX                                                                   3      0     0 

PE 

None

 
COURSE OBJ ECTIVES  (CO) 

Å   To understand the different types of energy storage system. 

Å   To study about the battery characteristi c & parameters. 

Å   To model the types of batteries 

Å   To know the concepts of battery management system and design the battery pack. 

Å   To study about the battery testing, disposal and recycling. 

COURSE LEARNING OUTCOMES (CLO) 

The syll abus has  been pr epared in alig nment  wi th  Nat ional  Educat ion Policy (NEP). After  completion  of course, 

students  woul d be able to: 

1.          Describe about working pr inciple of electric vehicles. 

2. 
Explain the construction and working pr inciple of various motors used in 
electric vehicles. 

3. 
Understand about working principle of electronics and sensor less control in 
electric vehicles. 

4.          Describe the different types and working pr inciple of hybrid v ehicles. 

5.          Ill ustrate the various types and working principle of fuel cells. 
 

UNIT  COURSE CONTENTS HOURS 

 
1 

UNIT ð I  M OTOR AND DEVICE CHA RACTERISTICS 
Review of motor  pr inciples, motor  load dyn amics, star t ing,  brak in g 
&  speed control of dc and  ac motors- power semiconductor  SCRs, 
IGBTs and  MOSFETs 

 

 
8 

2 UNIT ð I I  ELECTRIC DRIVE CONCEPTS 

Basic drive, choice of electr ic drives, advantages, nature and 
classification of drives, control and stabil ity of electr ic drives, 
feedback control of drives, thermal effects in electr ical machines, 
selection of motor and rating. 

 
 

 
8 

3 UNIT  ð III  DC DRIVES 

Transient analysis of separately excited dc motors, converter - single 

phase uncontrolled, half and fully  controlled rectifiers, chopper 

control,     closed     loop     control     of     solid-state     DC     drives. 

 

 
 

8 

4 UNIT  ð IV  AC DRIVES 
Operation of induction and induction motor, dir ect torque and flux 
control of induction motor drives, start ing methods and speed control 
of single-phase induction motors, self-controlled synchronous motor 
drive, selection of motor and rating vector control of synchronous 
motor. 

 

 
 
 

8 
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SEM SUB CODE  Course name Cou rse 
Object ives 

CLO 1 CLO 
2 

CLO 
3 

CLO 
4 

CLO 
5 

  
 
 

24PEEEXX 

ENERGY 
STORAGE 

SYSTEM AND 
MANAGEME NT 

SYSTEM  

CO1 x     

CO2   x   
CO3  x x x x 

CO4      
 

CO5 
 

x 
   

x 
 

x 

 

 

5 UNIT  ð V DRIVES FOR SPECIAL ELECTRICAL  M ACHINES Drives      
for      variable     reluctance     motors,     microprocessor/ microcontroll er 
ðgate trigger signal  generation applications to special         8 electr ical 
machines, switched reluctance motor drives, brushless DC 
motor drives, permanent magnet drives. 

 

TEXT BOOK  
 

1.        
Ibrahim Dinçer, Halil S. Hamut  and Nader Javani, òThermal Management of 
Electric Vehicle 
Battery Systemsó, John Wil ey& Sons Ltd., 2016. 

 
 

2. 
Chris  Mi,  Abul  Masrur&  David  Wenzhong  Gao,  òHybrid  electric  Vehicle- 
Princip les  & Appli cations with Practical Propertiesó, Wil ey, 2011. 

 

3.        
Mehrdad Ehsani, Yimin Gao, A li Emadi, òModern Electric Hybrid Electric and Fuel Cell  
Vehiclesó,Taylor& Francis Group, 2010. 

 

 

4. 
James Larminie, John Lowry,  òElectric Vehicle Technology Explainedó, John Wiley & 
Sons Ltd,2003. 

 
REFERENCES 

 

1.        
G. Pistoia, J.P. Wiaux, S.P. Wolsky,  òUsed Battery Coll ection and Recyclingó, Elsevier, 
2001. (ISBN:0-444-50562-8) 

 

 

2. 
Guangjin Zhao, òReuse and Recycling of Lithium-Ion Power Batteriesó, John Wiley & 
Sons. 2017.(ISBN: 978-1-1193-2185-9) 

 

3.        
T R Crompton, òBattery Reference Book-3rd Editionó, Newnes- Reed Educational and 
Professional Publi shing Ltd.,  2000. 

 

4.        
4Arno Kwade, Jan Diekmann, òRecycling of Lithium-Ion Batteries: The LithoRec Wayó, 
Springer 

Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO)
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 TESTING AND  CERTIFICAT ION  OF 
ELECTRIC HYBRID  VEHICLES  

 
L 

 
T 

 
P 

 
C 

Course  Code: 24PEEEXX  3 0 0 3 

Course  Type: PE     

Pre-Requ isi te None     

 

COURSE OBJ ECTIVES  (CO) 

Å   To gain knowledge in the field of E-vehicle certification. 

Å   To understand the concept of static testing of E-vehicle. 

Å   To understand the concept of dynamic testing of E-vehicle. 

Å   To study about various E-vehicle component testing. 

Å   To understand the fundamentals of charging station & hybrid electric vehicle testing. 
 

 

COURSE LEARNING OUTCOMES (CLO) 

The syll abus has  been pr epared in alig nment  wi th  Nat ional  Educat ion Policy (NEP). After  completion  of course, 

students  woul d be able to: 

1.           Gain knowledge in the field of E-vehicle certif ication. 
 

2.           Explain the concept of static testing of E-vehicle. 
 

3.           Explain the concept of dynamic testing of E-vehicle. 
 

4.           Know about various E-vehicle component testing. 
5.           Gain the insight of charging station & hybrid electric vehicle testing. 

 
 

 
 

UNIT  
 

COURSE CONTENTS 
 

HOURS 

 

 
 
 

1 

UNITðI                                                                  INTRODUCTIO N 
Specification  &  Classification  of  Vehicles  (including  M,  N  and  O 

layout),  Homologation  &  its  types, Regulations overview (EEC, 

ECE, FMVSS, AIS, CMVR), Type approval Scheme, Homologation for 

export, Conformity of Production, various Parameters, Instruments and 

Types  of  test  tracks,  Hardware  in  The  Loop  (HIL)  concepts  for 
EV/HEVs. 

 

 
 
 

8 

 UNIT ï II  STAT IC TESTING OF VEHICLE  

 
 

 
2 

Photographs, CMVR physical verification, Tyre Tread Depth Test, 

Vehicle Weightment, Horn installation, Rear view mirror installation, 

Tell Tales, External Projection, Wheel Guard, Arrangement of Foot 

Controls for M1 Vehicle, Angle & Dimensions Measurement of Vehicle, 

The requirement of temporary cabin for driveï away ï Chassis, electric 

vehicle ï Safety norms, Energy consumption and power test. 

 
 

 
8 

 UNIT ï I I I DYNAMICS TESTING OF VEHICLE  

 
 

 
3 

Hood Latch, Gradeability, Pass-by Noise, Interior Noise, Turning Circle 

Diameter & Turning Clearance Circle Diameter, Steering Effort, 

Constant Speed Fuel Consumption, Cooling Performance, Speedo-meter 

Calibration, Range Test, Maximum Speed, Acceleration Test, Coast- 

down test, Brakes Performance ABS Test, Broad band / Narrow band 

EMI Test, Electric vehicle ï Range Test. 

 
 

 
8 

 UNIT ï IV VEHICLE COMPONENT TESTING   
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SEM SUB CODE  Course name Cou rse 
Object ives 

CLO 
1 

CLO 
2 

CLO 
3 

CLO 
4 

CLO 
5 

  

 
24PEEEXX 

TESTING AND 
CERTIFICATION OF 
ELECTRIC HYBRID 

VEHICLES  

CO1 x     

CO2   x   
CO3  x x x  
CO4     x 

CO5 x   x  

 

 

 
 
 
 
 

 

 
 
 
 
 

4 

Horn   Testing,   Safety   Glasses   Test:   Windscreen   laminated   and 

toughened safety glass, Rear View Mirror Test, Hydraulic Brakes Hoses 

Fuel Tank Test: Metallic & Plastic, Hinges and Latches Test, Tyre & 

Wheel Rim Test, Bumper Impact Test, Side Door Intrusion, Crash test 

with dummies, Demist test, Defrost Test, Interior Fittings, Steering 

Impact test (GVW<1500 kg), Body block test, Head form test, Driver 

Field of vision, Safety belt assemblies, Safety belt anchorages, Seat 

anchorages & head restraints test, Airbag Test, Accelerator Control 

System, Motor power, Safety Requirements of Traction Batteries, EMI- 

EMC (CI, BCI, RE,RI and CTE). 

 

 
 
 
 
 

8 

  
UNIT  ï V  TESTS FOR HYBRID ELECTR IC VEHICLES, RETRO- 

FITMENT AND CHARGING STAT ION 

 

 

 
 

5 

Hybrid Electric Vehicles Tests (M and N category), Tests for Hybrid 

Electric System Intended for Retro-fitment on Vehicles of M and N 

Category (GVW < 3500 kg), Test for Electric Propulsion kit intended for 

Conversion, Test for Electric Vehicle Conductive AC Charging System, 

and Test for Electric vehicle conductive DC charging system. 

 

 
 

8 

 

 
TEXT BOOK  

 

1.          Michael Plint  & An thony Martyr , òEngine Testing & Practiceó, Butterworth 
Heinmenn, 3rd ed, 2007 

 

 

REFERENCES 
 

1.          Proceedings- Au tomotive Testing & Cert ification held on 20th to 24th July  
2010 at ARAI , PUNE 

 

 

2.          Bosch Automotive Handbook, Robert Bosch, 7th Edition, 2007. 
 
 

Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO)
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 M ODELLI NG AND SIMUL AT ION  OF 
EHV  

 
L 

 
T 

 
P 

 
C 

Course  Code: 24PEEEXX  3 0 0 3 

Course  Type: PE     

Pre-Requ isi te None     

 

COURSE OBJ ECTIVES  (CO) 

Å   To understand the modell ing of vehicle performance parameters. 

Å   To model battery electric vehicles. 

Å   To describe the dr ivetrain characteri stics. 

Å   To know the concepts of energy management system. 

Å   To know the vehicle dynamic control systems. 

COURSE LEARNING OUTCOMES (CLO) 

The syll abus has  been pr epared in alig nment  wi th  Nat ional  Educat ion Policy (NEP). After  completion  of course, 

students  woul d be able to: 

1.         Understand the modelling of vehicle performance parameters. 
2.         Model battery electr ic vehicles. 

3.         Describe the drivetrain characteristics. 

4.         Apply  the concepts of energy management system. 

5.         Explain the vehicle dynamic contro l systems. 
 

UNIT  COURSE CONTENTS HOURS 

 UNIT ï I MODELL ING IN PERFORMANCE PARAMETER  

 
1 

Modelling Vehicle Acceleration - Acceleration performance parameters, 

modelling the acceleration of an electric scooter, modelling the acceleration of a 

small car. 

 
8 

 UNIT ï II  MODELL ING OF BATTER Y ELECT RIC VEHICLES  

 
 
 

2 

Electric   Vehicle   Modelli ng   -   Tractive   Effort,   Rolling   resistance   force, 
Aerodynamic drag, Hill climbing force, 
Acceleration force, Total tractive effort, Modelling Electric Vehicle Range - 
Driving cycles, Range modelling of battery electric vehicles, Constant velocity 
range modelling, Range modelling of fuel cell vehicles, Range modelling of 
hybrid electric vehicles. 

 
 
 

8 

 UNIT ï I I I DRIVE TRAIN CHARACTER ISTICS  

 

 
 
 
 

3 

 

Modelling and Characteristics of EV/HEV Powertrains Components- ICE 

Performance  Characteristics, Electric Motor Performance Characteristics - 

Battery Performance Characteristics-Transmission and Drivetrain 

Characteristics-Regenerative Braking Characteristics-Driving Cycles Modelling 

and Analysis of Electric and Hybrid Electric Vehicles Propulsion and Braking - 

Longitudinal Dynamics Equation of Motion - Vehicle Propulsion Modelling and 

Analysis - Vehicle Braking Modelling and Analysis. 

 

 
 
 
 

8 

 UNIT ï IV  ENERGY MA NAGEMENT  



 

 

   

   

   

 

 

 

 
 

Handling Analysis of Electric and Hybrid Electric Vehicles - Simplified Handling 

4           
Models Energy/Power Allocation and Management - Power/Energy Management        

8 
Controllers  -  Rule-Based  Control  Strategies  -  Optimization-Based  Control 
Strategies. 

 
 

UNIT ï V VEHICLE DYNAMIC CONTROL  
 

 

Control of Electric and Hybrid Electric Vehicle Dynamics - Fundamentals of 

Vehicle Dynamic Control (VDC) Systems, VDC Implementation on Electric and 

5           Hybrid Vehicles ï Case Studies, Rechargeable Battery vehicles, Hybrid Vehicles,        8 
Fuel Cell Powered Bus. Simulation Tools: Matlab/Simulink, ADVISOR and 

AVL Cruise. 
 
 
 
 

TEXT BOOK  
1          James Larminie, John Lowry , òElectr ic Vehicle Technology Explainedó, John 

Wiley  & Sons 
2          Amir  Khajepour,  Saber  Fallah  and  Av estaGoodarzi,  òElectr ic  and  Hyb rid  

Vehicles- 
Technologies, Modelling  and Contro l: A Mechatronic App roachó, John Wiley  & 

REFERENCES 
1         An toni  Szumanowski,  òHybrid  Electr ic  Power  Train  Engineering  and 

Technology: 
2 Mehrdad Ehsani, Yimin Gao, Ali  Emadi, òModern Electr ic, Hyb rid Electr ic, 

and Fuel Cell 
 

Mapp ing Mat r ix of Course Object ives (CO) and Course Learning Ou tcom es (CLO) 

 SEM SUB CODE  Course name Cou rse 
Object ives 

CLO 1 CLO 2 CLO 3 CLO 4 CLO 5 

  

 
24PEEEXX 

 
BASIC 

ELECTRICAL 

ENGINEERING 

CO1 x     

CO2   x   
CO3  x x x  
CO4     x 

CO5 x   x  
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 ELECTRIC  DRIVES  AND CONTROLS 
FOR ELECTRIC VEHICLES  

 
L 

 
T 

 
P 

 
C 

 

Course  Code: 
 

24PEEEXX  3 0 0 3 

Course  Type: PE     

Pre-Requisi te None     

 

COURSE OBJ ECTIVES  (CO) 

Å   To study about the motor & device characteristics & parameters. 
 

Å   To know the various electric drive concepts 
 

Å   To have a knowledge of DC drive mechanism. 
 

Å   To have a knowledge of AC drive mechanism. 
 

Å   To understand about drives for special electrical machines. 

 
COURSE LEARNING OUTCOMES (CLO) 

The syll abus has  been pr epared in alig nment  wi th  Nat ional  Educat ion Policy (NEP). After  completion  of course, 

students  woul d be able to: 

1.         Describe about the motor & device characteristics & parameters. 

2.         Explain about various electric drive concepts 

3.         Understand the DC dr ive mechanism. 

4.         Understand the AC drive mechanism. 

5.         Explain about drives for special electrical machines. 
 

UNIT  COURSE CONTENTS HOURS 

 UNIT ï I MOTOR AND DEVICE CHARACTER ISTICS  

 

 

1 
Review of motor principles, motor load dynamics, starting, braking & speed control of dc 
and ac motors- power semiconductor SCRs, IGBTs and 
MOSFETs 

 

 

8 

 UNIT ï I I  ELECTR IC DRIVE CONCEPTS  

 
2 

Basic drive, choice of electric drives, advantages, nature and classifi cation of drives, 
control and stability of electric drives, feedback control of drives, thermal effects in 
electrical machines, selection of motor and rating. 

 
8 

 UNIT ï I I I DC DRIVES  

 
3 

Transient analysis of separately excited dc motors, converter - single phase uncontrolled, 

half and fully controlled          rectifiers,   chopper           control,          closed           loop 
control     of     solid-state    DC     drives. 

 
8 

 UNIT ï IV  AC DRIVES  

 
 

4 

Operation of induction and induction motor, direct torque and flux control of induction 

motor drives, starting methods and speed control of single-phase induction motors, self- 

controlled synchronous motor drive, selection of motor and rating vector control  of 

synchronous motor. 

 
 

8 

 UNIT ï V  DRIVES FOR SPECIAL  ELECTR ICAL MA CHINES  
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TEXT BOOK  

1 Gopal K D, òFundamentals of Electric Drivesó, Narosa Publishing House Pvt. Ltd.,  

2 Pillai S K, òA first  course on Electrical Drivesó, Wiley Eastern Ltd, Bombay 2011. 

REFERENCES 

1 Al i Elamadi, òHandbook Automotive Power Electronics and Dr ivesó, CRC 
 

2 
. 

Bimal  K  Bose,  òModern  Power  Electronics  and  Drivesó,  Elsevier  publishers, 
Butterworth 

 

3 
Kri shnan R, òPermanent Magnet synchronous and Brushless DC Motor Drivesó, 
CRC Publi shers, 

 

4 
Kri shnan R, òSwi tched Reluctance Motor Drives: Mod eling, Simulation, An alysis, 
Design and 

 
SEM SUB CODE  Course name Cou rse 

Object ives 
CLO 

1 
CLO 

2 
CLO 

3 
CLO 

4 
CLO 

5 

  

 
24PEEEXX 

ELECTRIC  DRIVES 
AND  CON TROLS 
FOR ELECTRIC 

VEHI CLES 

CO1 x     

CO2   x   
CO3  x x   
CO4    x x 

CO5 x   x x 

 

 

Drives for variable reluctance motors, microprocessor/ microcontroller ïgate trigger signal 

5        
generation applications to special electrical machines, switched reluctance motor drives,          

8 
brushless              DC              motor              drives,              permanent              magnet 
drives. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

. 

 
. 
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 ELECTRIC &  HYBRID  VEHICLES  L T P C 

Course Code:  24PEEEXX  3 0 0 3 

Course Type:  PE     

Pre-Requisite  None     

 

COURSE OBJ ECTIVES  (CO) 

Å    To understand the concept of electric vehicles. 

Å    To study about the motors & drives for electric vehicles. 

Å    To understand the electronics and sensors in electric vehicles. 

Å    To understand the concept of hybrid v ehicles. 

Å    To study about fuel cell for electric vehicles. 

COURSE LEARNING OUTCOMES (CLO) 

The syll abus has  been pr epared in alig nment  wi th  Nat ional  Educat ion Policy (NEP). After  completion  of course, 

students  woul d be able to: 

1.          Describe about working pr inciple of electric vehicles. 

2. 
Explain  the construction  and  working pr inciple  of  various  motors  used  in 
electric vehicles. 

3. 
Understand about working principle of electronics and sensor less control in 
electric vehicles. 

4.          Describe the different types and working pr inciple of hybrid v ehicles. 

5.          Ill ustrate the various types and working principle of fuel cells. 
 

UNIT  COURSE CONTENTS HOURS 

 
1 

In troducti on to Electric Vehicles 
Electric Vehicle ð Need - Types ð Cost and Emissions ð End of lif e. 
Electric Vehicle Technology ð layouts, cables, components, Controls. 
Batteries ð overview and its types. Battery plug-in and lif e. Ultra- 
capacitor, Charging ð Methods and Standards. A lternate charging sources 
ð Wirel ess & Solar. 

 
 

 
8 

2 Electric Vehicle Motors 
Motors (DC, Induction, BLDC) ð Types, Principle, Construction, Control. 
Electric Drive Trains (EDT) ð Series HEDT (Electrical Coupling) ð Power 
Rating Design, Peak Power Source (PPS); Parallel HEDT (Mechanical 
Coupling)  ð  Torque  Coupling  and  Speed  Couplin g.  Swi tched Reluctance  
Motors  (SRM)  Drives   ð  Basic structure, Drive Convertor, Design. 

 
 
 
 

8 

3 Electron ics and Sensor-less control  in EV  
Basic Electronics Devices ð Diodes, Thyristors, BJTs, MOSFETs, IGBTs, 
Convertors,  Inverters.  Safety  ð  Risks and Guidance, Precautions, H igh 
Voltage safety, Hazard management. Sensors - Autonomous EV cars, Self- 
drive Cars, Hacking; Sensor less ð Control methods- Phase Flux Linkage- 
Based Method, Phase Inductance- Based, Modulated Signal Injection, 
Mutually  Induced Voltage-Based, Observer-Based. 

 
 
 
 

8 

4 Hybrid V ehi cles 
Hybrid Electric vehicles ð Classifi cation ð Micro, Mil d, Full , Plug-in, EV. 
Layout and Architecture ð Series, Parall el and Series-Parallel Hybrid, 
Propulsion systems and components. Regenerative Braking, Economy, 
Vibration and Noise reduction. Hybrid  Electric Vehicles System ð Analysis 
and its Types, Controls. 

 
 

 
8 
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CLO 1 CLO 
2 
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3 
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4 
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24PEEEXX 
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CO1 x     

CO2   x   
CO3  x x x x 

CO4      
CO5 x   x x 

 

 

5          Fuel Cells for Electric Vehicles 
Fuel  cell  ð  Introduction,  Technologies  &  Types,  Obstacles.  Operation 
pr inciples, Potential and I-V curve, Fuel and Oxidation Consumption, Fuel           

8 
cell   Characteristi cs   ð  Efficiency,   Durabili ty,  Specific  power,   Factors 
affecting, Power design of fuel Cell Vehicle and freeze capacity. Lifetime 
cost of Fuel cell Vehicle ð System, Components, maintenance. 

 

TEXT BOOK  
 

1.        
Jack Erjavec and Jeff Arias, òHybrid, Electric and Fuel Cell Vehiclesó, Cengage Learning, 2012. 

 

2.        
Jack  Erjavec  and  Jeff  Ar ias,  òAlternative  Fuel Technology  ð  Electric,  Hybrid  and  Fuel 
Cell 
Vehiclesó, Cengage Learning Pvt. Ltd., New Delhi, 2007 

3.        
Mehrdad Ehsani, Yimin Gao, sebastien E. Gay and A li Emadi, òModern Electric, Hybrid  
Electric 
and Fuel Cell Vehicles: Fundamentals, Theory and Designó, CRC Press, 2009. 

4.        
Jack Erjavec and Jeff Arias, òHybrid, Electric and Fuel Cell Vehiclesó, Cengage Learning, 2012.

 
 
 

REFERENCES 

 

1.        
Hybrid Electric Vehicle System Modeling and Control - Wei Liu , General Motors, USA, John 
Wil ey & Sons, Inc., 2017. 

 

2.        
Hybrid Electric Vehicles ð Teresa Donateo, Published by ExLi4EvA, 2017. 

3.        
Electric and Hybrid Vehicles Power Sources, Models, Sustainabili ty, Infrastructure and the 
Market Gianfranco Pistoia Consultant, Rome, Italy, Elsevier Publications, 2017. 

 
4.         Hybrid,  Electric & Fuel-Cell Vehicles Jack Erjavec, Delmar, Cengage Learning. 
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 ELECTRO-CHEMISTRY  OF FUEL CELLS L T P C 

Course Code:  24PEEEXX  3 0 0 3 

Course Type:  PE     

Pre-Requisite  None     

 

COURSE OBJ ECTIVES  (CO) 

Å   To study about the various types of fuel cells 

Å   To understand the thermodynamics of fuel cells 

Å   To understand the electro chemistry concept of fuel cells. 

Å   To study the performance characteristics of fuel cell . 

Å   To know about hydrogen fueling. 

COURSE LEARNING OUTCOMES (CLO) 

The syll abus has  been pr epared in alig nment  wi th  Nat ional  Educat ion Policy (NEP). After  completion  of course, 

students  woul d be able to: 

1.          Explain the various types of fuel cells. 
2.          Leant the thermodynamics background of fuel cells. 

3.          Gain understanding the fundamental concepts of electro chemistry  fuel cells. 

4.          Understand the performance behavior  of fuel cell . 

5.          Know the various technology of  hydrogen fueling. 
 

UNIT  COURSE CONTENTS HOURS 

 
1 

Introduction of Fuel Cells 
Introduction-working  and  types  of  fuel  cell-Low,  medium  and  high 
temperature fuel  cell,  Liquid  and methanol   types,  Proton   exchange 
fuel   cell  solid   oxide,  hydrogen  fuel   cells-Thermodynamics   and 
electrochemical kinetics of fuel cells. 

 

 
 

8 

2 Thermodynamics 
Enthalpy change of a reacting system, systematic Gibbs free energy, Ideal 
efficiency of the energy conversion, energy balance in fuel cells 

 

 

8 

3 Electro Chemistry 
Nernst equation, relation of the fuel consumption versus current output, 
stoichiometric  coefficients   and util ization  percentages of the fuel  and 
oxygen, mass flow rate calculation for fuel and oxygen in single cell and 
fuel cell  stack, total voltage and current for fuel cells in parallel and serious 
connection, over-potential and polarizations, DMFC operation scheme, 
generous issues -water flooding and water management, polarization in 
PEMFC. 

 

 
 
 
 

8 

4 Fuel Cell  Components and their  impact on performance 
Fuel  cell  performance  characteristics-  Current/voltage,  voltage 
efficiency  and  power  density,  Ohmic resistance, Kinetic performance, 
mass transfer effects-membrane electrode assembly components, fuel cell  
stacks, bi-polar plate, humidifiers and cooling plates. 

 

 
 

8 

5 Fueling 

Hydrogen storage technology-pressure cylinders,  liquid hydrogen, metal 

hydrides, methods of hydrogen production, carbon fibres-reformer 

technology- steam reforming, partial oxidation, auto thermal reforming- CO 

 
 

8 
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removal, fuel cell  technology based on removal like bio-mass. 
 
 
 
 
 

TEXT BOOK  
 

1.        
Frano Babir, "PEM FUEL CELLS: Theory and Practice", Elsevier Academic 
Press, USA, 
2005. 

 
 

2. Viswanathan B. and Scibioh Auli ce M, "Fuel cells: Principles and App l ications", 
Uni versity  
Press, 2006. 

 

 

REFERENCES 

1.        
Fuel cells for automotive applications - professional engineering publi shing  UK, 
2004. 

2. 
Mehrdad Ehsani, Yimin Gao, Sebastien  E. Gay and Ali  Emadi, "Modem Electr ic, 
Hyb rid  
Electr ic and Fuel cell Vehicles", Fundamental, Theory and design", CRS Press, 

3.        
Fuel cell Technology Handbook SAE International Gregor Hoogers CRC Press, 
2003. 

4.        
Young G J, "Fuel cells", Rein hold publi shing Copr., 1960. 
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COMPUTER ARCHITECTURE & ORGANIZATION 

Course Code: 24EEPEXX                                                     Continuous Evaluation: 40 Marks 

Pre-Requisite : NIL                                                                End Semester Examination: 60 Marks 

L T P : 3 0 0 

Credits: 3 

 COURSE OBJECTIVE 
1.   To impart the basic concepts of component, architecture and register organization. 

2.   To understand concepts of data representation and binary value implementation 
usingarithmetic algorithms. 

3.   To teach the students how to describe machine capabili ties and design an effective data 
pathof control unit 

4.   To provide knowledge of memory technologies, interfacing techniques and sub-system. 

5.   To make students understand the importance of IO interfacing techniques and 
theirperformance metrics for a typical computer. 

 

 COURSE LEARNING OUTCOMES (CLO) 

The syllabus has been prepared in accordance with National Education Policy (NEP). After 
thecompletion of course the students will be able to: 

1.   Analyse the basic operational concepts of Functional unit, Instruction format and 
addressing mode. 

2.   Differentiate the RISC and CISC architecture. Analyze the performance of machines 
with different capabilit ies. 

3.   Illustrate the binary format of numerical and characters. Validate efficient algorithm 
for arithmet ic operations. 

4.   Understand the need for an interface and instr uction cycle phases. Implement the 
hardwiredand microprogrammed control unit for analyse the performance. 

5.   Explain the importance of hierarchical memory organization. Able to construct larger 
memories. Analyze and suggest efficient cache mapping technique and replacement 
algorithm for given design requirements. 

 
MAPPING BETWEEN COURSE OBJECTIVES (COS) AND COURSE LEARNINGOUTCOMES (CLOS) 

 
CLO1                   CLO2                   CLO3                   CLO4                   CLO5 

 

CO1                 

CO2                                                                       

CO3                                                                                                           

CO4                                                                                                                                         

CO5                                                                                                           
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COURSE CONTENTS 

  

UNIT 
NUMBER 

 

COURSE CONTENTS 

 

UNIT-I 
 

INTRODUCTION 
Evolution of Computer Systems-Computer Types-Functional units-Basic 
operational concepts-Bus structures- location and addresses-memory operations- 
Addressing  modes-Design  of  a  computer  system-  Memory  Instr uction  and 
instruction sequencing, RISC versus CISC. 

 

UNIT-II  
 

CENTRAL PROCESSING UNIT 
Introduction-Arithmetic   Logic  Unit   -  Fixed  point  arithmet ic,  floating  point 
arithmet ic-Execution of complete instruction-Basic concepts of pipelining. 

 

UNIT-III  
 

CONTROL UNIT DESIGN 
Introduction-Control    Transfer-Fetch    cycle-    Instruction    Interpretation    & 
Execution,Hardwired control - Micro-programmed control 

 

UNIT-IV 
 

MEMORIES AND SUBSYSTEMS 
Semiconductor  memory  -  Static  and  Dynamic  -Associative  memory-  Cache 
memory-Mapping methods, Organization of a cache memory unit, Fetch and wr ite 
mechanisms  Virtual   memory-Secondary  memories-Optical  magnetic  tape  & 
magnetic disks &controllers. 

 

UNIT-V 
 

I/ O PROCESSING 
Introduction-Data transfer techniques- Bus Interface- I/O Channel-I/ O Processor, 
I/ Odevices -Direct memory access. 

 

 TEXT BOOKS 

     Computer  Organization  and  Design  -  The  Hardware/ Software  Interface-Author  D.   A. 
Patterson and J. L. Hennessy publisher Morgan Kaufmann Edition 2014 

     Computer Organization, Carl Hamacher, Zvonko Vranesic and Safwat Zaky, V Edition, 

     Computer System Architecture, Morr is Mano, Third edition-2002, Prentice Hall of India Pvt 
Ltd publications. 

     Computer   Organization   and   Architecture   ɀ   Designing   for   Performanceȱ,   William 
Stallings,Ninth edition, Pearson publications. 

REFERENCE BOOKS 

ǒ    Structured Computer Organization, Andrew S. Tanenbaum 

 David A. Patterson and John L. Hennessy, ȰComputer Organization and Design: 
TheHardware/ Software interfaceȱ. 

     John P. Hayes, ȰComputer Architecture and OrganizatÉÏÎȱȟ Third  Edition, Tata McGraw Hill  
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THEORY OF COMPUTATION 

Course Code: 24EEPEXX Continuous Evaluation: 40 Marks 

Pre-Requisite : NIL End Semester Examination: 60 Marks 

L T P : 3 0 0  

Credits: 3  

 

COURSE OBJECTIVES 

1.   To understand and design various finite Computing models. 

2.   To understand the basics of regular expression and its equivalence. 

3.   To gain knowledge about the concepts of grammar, normal forms. 
4.   To study the concepts of Push Down Automata and its applications. 

5.   To understand the recursive and recursively enumerable languages , decidability  and 
undecidability of various problems. 

 
COURSE LEARNING OUTCOMES (CLO) 

The syllabus has been prepared in accordance with National Education Policy-2020 (NEP). After 
completion of course, students would be able to: 

1.   Comprehend regular languages and finite automata and develop ability  to provide the 
equivalence between regular expressions, NFAs, and DFAs. 

2.   Design regular expressions to define simple and complex search criteria. 

3.   Disambiguate context-free grammars by mastering the concepts of contexÔȤ free languages. 

4.   Design PDA to recognize context free grammars. 

5.   Apply the concepts of recursive and recursively enumerable languages and design efficient 
Turing Machines. 

 

COURSE LEARNING OUTCOMES (CLO)-COURSE OBJECTIVES (CO) MAPPING 
 

CLOs 
COs 

 

CLO1 
 

CLO2 
 

CLO3 
 

CLO4 
 

CLO5 

CO1      

CO2      

CO3      

CO4 
     

CO5 
     

 

COURSE CONTENTS 
 

 

UNIT 
NUMBER 

 

CONTENTS 

 

UNIT-I 
 
 

BASIC COMPUTATIONAL CONSTRUCTS 
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UNIT 
NUMBER 

 

CONTENTS 

  
 

Finite State Systems, Basic Definitions Non-Deterministic finite automata(NDFA), 
Deterministic finite automata (DFA), Equivalence of DFA and NDFA Finite 
automata with -moves, minimization of finite Automata, Concept of basic 
Machine, Properties and limit ations of FSM, Moore and Mealy Machines, 
Equivalence of Moore and Mealy machines, pumping lemma. 

 

UNIT-II  
 

REGULAR EXPRESSIONS 
Regular grammars, regular expressions, equivalence between regular languages, 
properties  of  regular  languages,  Regular  Expressions,  Equivalence  of  finite 
automata  and  Regular  Expressions,  Regular  expression  conversion  and  vice 
versa. Conversion of NFA to DFA by ArdenȭÓ Method. 

 

UNIT-III  
 

GRAMMAR 
Context  Free  Languages  ɀ  Leftmost  and  rightmost  derivation,  parsing  and 
ambiguity, Chomsky Hierarchy, LR(k) Grammars, properties of LR(k) grammars, 
Simplificat ion of CFG, Normal forms 

 

UNIT-IV 
 

PUSHDOWN AUTOMATA 
Pushdown  Automata  ɀDefinition,  Instantaneous  Description,  Applications  of 
Pushdown Machines, NDPDA and DPDA, Equivalence: PDA to CFL and vice-versa, 
pumping lemma for CFL.. 

 

UNIT-V 
 

TURING MACHINES & COMPUTATIONAL COMPLEXITY 
Turing Machines- Intr oduction, Definition, Instantaneous Description, Turing 
machine as Acceptors, Halting problem of T.M., Undecidability: Basics, 0ÏÓÔȭÓ 
Corr espondence Problem, 2ÉÃÅȭÓ Theorem, Properti es of Recursive and 
Recursively Enumerable Languages, Introduction to NP-Hardness and NP- 
Completeness. 

 

 
 

TEXT BOOKS 
 

     E. Hopcroft and J. D. Ullman, ȰIntroduction to Automata Theory, Languages and Computationȱ, 
Pearson, Education Publishers, 2nd Edition, 2004 

 

 
 

REFERENCE BOOKS 

     Michael Sipser, ȰIntroduction to the Theory of Computationȱ, Thomson Asia, 2004 

     J.C.Marti n, ȰIntroduction to Languages and Theory of Computationȱ, McGraw Hill,2003 

     K.L.P. Mishra, N.Chandrasekaran , Ȱ Theoretical Computer ScieÎÃÅ Ȱȟ PHI, 3rd Edition, 2007 
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ANALYSIS AND DESIGN OF ALGORITHMS 

Course Code: 24EEPEXX Continuous Evaluation: 40 Marks 

Pre-Requisite : NIL End Semester Examination: 60 Marks 

L T P : 3 0 0  

Credits: 3  

 

COURSE OBJECTIVES (C/ȭs) 
1.   To analyze the asymptotic performance of algorithms and to wr ite rigorous correctness 

proofs for algorithms. 
2.   To  demonstrate  a  familiarity  with  major  Divide  and  conquer  algorithms  and  data 

structures. 
3.   To apply important Dynamic programming design paradigms and methods of analysis. 
4.   To demonstrate through examples greedy design paradigm. 
5.   To synthesize efficient algorithms in common engineering design situations. 

 
COURSE LEARNING OUTCOMES (CLOȭs) 
The syllabus has been prepared in accordance with National Education Policy-2020 (NEP). 
After completion of course, students would be able to: 

1.   For a given algorithms analyze worst-case running times of algorithms based on 
asymptotic analysis and justify the corr ectness of algorithms. 

 

2.   Describe the divide-and-conquer paradigm and explain when an algorithmic design 
situation  calls for it.  Synthesize divide-and-conquer algorithms.  Derive and  solve 
recurr ence relation. 

 

3.   Describe  the  dynamic-programming  paradigm  and  explain  when  an  algorithmic 
design situation calls for it. For a given problems of dynamic-programming and 
develop the dynamic programming algorithms, and analyze it  to determine its 
computational complexity. 

 

4.   Describe the greedy paradigm and explain when an algorithmic design situation calls 
for it. For a given problem develop the greedy algorithms. 

 

5. For a given model engineering problem model it  using graph and wr ite the 
corr esponding algorithm to solve the problems. 

 
 

COURSE LEARNING OUTCOMES (CLOȭs)-COURSE OBJECTIVES (C/ȭs) MAPPING 
 

 

CL/ȭs 
C/ȭs 

 

 

CLO1 

 

 

CLO2 

 

 

CLO3 

 

 

CLO4 
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CO1      
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CO5 
     

COURSE CONTENTS 
 

 

UNIT 
NUMBER 

 

 

COURSE CONTENTS 

 
 
 
 
 

UNIT-I 

 

INTRODUCTION 
Algor ithm analysis:  Time and space complexity - Asymptotic Notations and 
its properties  Best case, Worst case and average case analysis ɀ Recurr ence 
relation: substitut ion method - Lower bounds ɀ searching: linear search, 
binary search and Interpolation Search, Pattern search: The naïve strin g- 
matching algorithm -  Rabin-Karp algorithm - Knuth-Morr is-Pratt algorithm. 
Sor t ing: Insertion sort ɀ heap sort. 

 
 
 
 
 

UNIT-II  

 

GRAPH ALGORITHMS 
Graph algor ithms: Representations of graphs - Graph traversal: DFS ɀ BFS - 
applications - Connectivity, strong connectivity,  bi-connectivity  - Minimum 
spanning tree: KruskÁÌȭÓ and Primȭs algorithm- Shortest path:  Bellman-Ford 
algorithm - DijkÓÔÒÁȭÓ Álgorithm - Floyd-Warshall algorithm 
Network   flow:   Flow   networks   -   Ford-Fulkerson   method   ɀ   Matching: 
Maximum biparti te matching. 

 
 
 
 
 

UNIT-III  

 

ALGORITHM DESIGN TECHNIQUES 
Divide and Conquer  methodology:  Finding maximum and minimum - Merge 
sort - Quick sort 
Dynamic programm ing: Elements of dynamic programming ɂ Matrix-chain 
multi plication - Multi stage graph ɂ Optimal Binary Search Trees. Greedy 
Technique: Elements of the greedy strategy - Activity -selection problem ɀ 
Optimal Merge pattern ɂ Huffman Trees. 

 

 
 
 

UNIT-IV 

 

STATE SPACE SEARCH ALGORITHMS 
Backtracking: n-Queens problem - Hamiltonian Cir cuit  Problem - Subset Sum 
Problem ɀ Graph colouring problem Branch and Bound: Solving 15-Puzzle 
problem - Assignment problem - Knapsack Problem - Travelling Salesman 
Problem 

 
 
 
 
 

UNIT-V 

 

NP-COMPLETE AND APPROXIMATION ALGORITHM 
Tr actable and in tractable problems:  Polynomial time algorithms ɀ Venn 
diagram representation -NP-algorithms - NP-hardness and NP-completenessɀ 
Bin Packing problem - Problem reduction: TSP ɀ 3-CNF problem. 
Appro ximation Algor i thms: TSP - Randomized Algor ithms: concept and 
application - primality t esting - randomized quick sort - Finding kth smallest 
number 

 

TEXT BOOKS
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 Thomas   H.   Cormen,   Charles   E.   Leiserson,   Ronald   L.   Rivest   and   Clif ford   Stein, 
"Introduction to Algorithms", 3rd Edition, Prentice Hall of India, 2009. 

 Ellis  Horowitz,  Sartaj  Sahni,  Sanguthevar  Rajasekaran    ȰComputer  Algorithms/ C++ȱ 
Orient Blackswan, 2nd Edition, 2019. 

 Richard Johnsonbaugh , Marcus Schaefer , Ȱ Algorithms Ȱ , Pearson Education, 2006 
3rd edition 

 

REFERENCE BOOKS 

     Aho, Ullman & Hopcraft, ȰThe Design and Analysis of Algorithmsȱ, Pearson Education, 
2001 

 

     S.E.Goodman   ,   S.T.Hedetniemi   ,   ȰIntroduction   to   the  Design   and   Analysis   of 
Algorithmsȱ, McGraw Hill , 2002 

 

     Anany Levitin, ȰIntroduction to the Design and Analysis of Algorithmsȱ, 3rd Edition, 
Pearson Education, 2012. 

 

     Sara Baase , ȰComputer Algorithms - Introduction to design and analysisȱȟ Pearson. 
 

     S. Sridhar, ȰDesign and Analysis of Algorithmsȱ, Oxford university press, 2014.
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COMPILER DESIGN 

Course Code: 24EEPEXX Continuous Evaluation: 40 Marks 

Pre-Requisite : NIL End Semester Examination: 60 Marks 

L T P : 3 0 0  

Credits: 3  
 

 

COURSE OBJECTIVES (COs) 

1.   To introduce the major concept areas in compiler design and know the various phases of the 
compiler 

2.   To understand the various parsing algorithms and comparison of the same 

3.   To provide practical programming skills necessary for designing a compiler 

4.   To gain knowledge about the various code generation principles 

5.   To understand the necessity for code optimization. 

 
COURSE LEARNING OUTCOMES (CLO) 

The syllabus has been prepared in accordance with National Education Policy (NEP). After 
completion of course, students would be able to: 

1.   Apply the knowledge of LEX & YACC tool to develop a scanner and parser 

2.   Design and develop software system for backend of the compiler 

3.   Suggest the necessity for appropriate code optimization techniques 

4.   Conclude the appropriate code generator algorithm for a given source language 

5.   Design a compiler for any programming language. 

 

COURSE LEARNING OUTCOMES (CLO)-COURSE OBJECTIVES (CO) MAPPING 
 

 CLO1 CLO2 CLO3 CLO4 CLO5 

CO1 Ṋ     

CO2  Ṋ    

CO3   Ṋ   

CO4    Ṋ  

CO5     Ṋ 

COURSE CONTENTS 
 

UNIT 
NUMBER 

COURSE CONTENTS 

UNIT-I Compilers Ȥ Analysis of the source program Ȥ Phases of a compiler  Ȥ Cousins of the 
Compiler  Ȥ Grouping of Phases Ȥ Compiler  construction tools Ȥ Lexical Analysis Ȥ 
Role of Lexical Analyzer Ȥ Input Buffering Ȥ Specification of Tokens.. 

UNIT-II  Role of the parser Ȥ Writing Grammars Ȥ ContextȤ&ree Grammars Ȥ Top Down 
parsing Ȥ 2ÅÃÕrsive Descent Parsing Ȥ 0ÒÅdictive Parsing Ȥ "ÏÔÔÏÍȤÕÐ parsing Ȥ Shift  
Reduce Parsing Ȥ Operator Precedent Parsing Ȥ LR Parsers Ȥ SLR Parser Ȥ Canonical 
,2 0ÁÒÓÅÒ Ȥ ,ALR Parser 

UNIT-III  Intermediate  languages  Ȥ  Declarations  Ȥ  Assignment  Statements  Ȥ  Boolean 
Expressions Ȥ Case Statements Ȥ "ÁÃË patchinÇ Ȥ 0Òocedure calls. 



 

 

TEXT BOOKS 

       Alfred V. Aho, Jeffrey D Ullman, ά/ƻƳpilers: Principles, Techniques and Toolsέ, Pearson 
Education Asia, 2012. 

 Jean Paul Tremblay, Paul G Serenson, άThe Theory and Practice of Compiler WritinƎέΣ BS 
Publications, 2005. 

       Dhamdhere,  D.  M.,  ñCompiler  Construction  Principles  and  Practiceò,  Second  Edition 

Macmillan India Ltd., New Delhi, 2008. 

       D.M.Dhamdhere, "System Programming and Operating Systems", 2nd Edition., Tata Mcgra 
Hill ,1995 

REFERENCE BOOKS 

       Kenneth C. Louden, Compiler Construction, Principles and  Practice, Thomson Books, 
2007. 

       Aho. A.V & Ullman J.D, ȰPrinciples of Compiler Designȱ, Narosa publications, 1985. 

       S.S.  Muchnick  Harcourt  Asra,ȱ  Advanced  Compiler  Design  implementationȱ,  Morgan 
Kauf12man, 1997. 

       Anrew W. Appel, Ȱ-odern Compiler  Implementation in JAVAȱ, Cambridge University 
Press, 2003. 

 

 

 
 
 
 
 

UNIT 
NUMBER 

COURSE CONTENTS 

UNIT-IV Introduction Ȥ Principal Sources of Optimization Ȥ Optimization of basic Blocks Ȥ 
DAG representation of Basic Blocks Ȥ Introduction to Global Data Flow Analysis Ȥ 
Runtime EnvironmentÓ Ȥ Source Language issues Ȥ Storage Organization Ȥ Storage 
Allocation strategies Ȥ Access to nonȤÌÏcal names Ȥ 0arameter Passing Ȥ Err or 
detection and recovery 

UNIT-V Issues in the design of code generator Ȥ The target machine Ȥ Runtime Storage 
management Ȥ Basic Blocks and Flow Graphs Ȥ NextȤÕÓÅ Information Ȥ A simple 
Code generatÏÒ Ȥ DAG based code generation Ȥ 0eephole Optimization 
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COMPUTER NETWORKS 

Course Code: 24EEPEXX Continuous Evaluation: 40 Marks 

Pre-Requisite : NIL End Semester Examination: 60 Marks 

L T P : 3 0 0  

Credits: 3  

 

COURSE OBJECTIVES (COs) 
1.   To study the basic taxonomy and terminology of the computer networking and enumerate the layers 

of OSI model and TCP/IP model 
2.   To study data link layer concepts, design issues, and protocols. 
3.   To gain core knowledge of Network layer routing protocols and IP addressing. 
4.   To study Session layer design issues, Transport  layer services, and protocols. 
5.   To acquire knowledge of Application layer and Presentation layer paradigms and protocols. 

 
COURSE LEARNING OUTCOMES (CLOs) 
After completion of course, students would be able to: 

1.   Describe the functions of each layer in OSI and TCP/IP  model. 
2.   Describe the functions of data link layer and explain the protocols. 

3.   Classify the routing protocols and analyze how to assign the IP addresses for the given network. 

4.   Describe the Session layer design issues and Transport layer services. 

5.   Explain the functions of Application layer and Presentation layer paradigms and Protocols. 

 

COURSE LEARNING OUTCOMES (CLOs)-COURSE OBJECTIVES (COs) MAPPING 
 

 CLO1 CLO2 CLO3 CLO4 CLO5 
CO1      

CO2      

CO3      

CO4      

CO5      

 

COURSE CONTENTS 
 

UNIT 
NUMBER 

 

COURSE CONTENT 

 

UNIT-I 
 

INTRODUCTION 
Internet : A brief History; Internet Standards and Standards organization; OSI 
Reference Model; TCP/IP Model; Types of Networks : Local Area Networks, 
Metropolitan Area Networks, Wide Area Network; Topologies: Bus, Star, Ring, 
Hybrid, Tree, Complete, Irr egular - Topology; Addressing. 

Physical Layer  ɀ Analog and digital signal properties: Sinewave, phase, 
wavelength, Bit rate, Transmission Impairment, Performance measures: 
Bandwidth, Throughput, Latency, Jitter; Guided and unguided transmission 
media; Cir cuit Switching, Packet Switching. 

 

UNIT-II  
 

 

DATA LINK LAYERS 
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UNIT 
NUMBER 

 

COURSE CONTENT 

  

Data link  Layer design issues: Framing, Err or Detection &amp; Corr ection: Byte 
and Bit stuffing, Checksum, CRC, Hamming codes; Elementary Data link 
Protocols- Sliding window Protocols; Media access control ɀ Random Access: 
Aloha, CSMA, CSMA/ CD; Controlled Access: Token Passing, Polling, Reservation; 
Channelization: TDMA, FDMA, CDMA; Ethernet Standard; 

 

UNIT-III  
 

 

NETWORK LAYERS PROTOCOLS 
IPV4 Addressing ɀ classful and classless, Network Address Translation, IPV4 
Packet format- IPV6 Addressing, IPV6 Packet format; ARP, RARP, DHCP, ICMP 
and IGMP. 

 

UNIT-IV 
 

 

NETWORK ROUTING 
LAN interconnecting devices: Hubs, Switches, Bridges, Routers, Gateways; 
Routing and Forwarding, Routing Table, Intra- and inter-domain routing, 
Distance vector routing, DVR Instability  problem and solutions, RIP, Link State 
Routing, OSPF, Path Vector Routing, BGP; Virtual  Private Networks; Routing- 
Link State and Distance Vector Routing Protocols- Implementation- 
Performance Analysis- Packet Tracer. 
TCP and UDP-Congestion Control -Effects of Congestion-Traffic Management- 
TCP     Congestion     Control-Congestion     Avoidance     Mechanisms-Queuing 
Mechanisms-QoS Parameters. 

 

UNIT-V 
 

 

TRANSPORT & APPLICATION LAYER 
Transmission    Control   Protocol;   User   Datagram  Protocol;   Congestion 
control mechanisms. 
Application Layer: Email ɀ SMTP, POP, IMAP; FTP, NNTP, HTTP, DNS, WWW , 
Firewall. 

 

 

TEXT BOOKS 

     Andrew S. Tanenbaum, ȰComputer Networksȱ, Pearson Fourth Edition, 2005 

REFERENCE BOOKS 

     Behrouz A. Forouzan, ȰData communication and Networkingȱ, Tata McGraw-Hill,  2004. 

     James  F.  Kurose  and  Keith  W.  Ross,  ȰComputer  Networking:A  Top-Down  Approach 
Featuring the InterneÔȱȟ Pearson Education, Third Edition 2003. 

     William   Stallings,   ȰData   and   Computer   Communicationȱ,   Seventh   Edition,   Pearson 
Education, 2003. 
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MACHINE LEARNING USING R 

Course Code: 24EEPEXX Continuous Evaluation: 40 Marks 

Pre-Requisite : NIL End Semester Examination: 60 Marks 

L T P : 3 0 0  

Credits: 3  

 
COURSE OBJECTIVES 

1.   To learn the basics of R programming and understands the role of mathematics in 
machine learning. 

2.   To identify potential application domains of machine learning in practice. 

3.   To describe the differences in approaches and applicabil ity of regression, classification, 
clustering, clustering and transfer learning. 

4.   To be able to select machine learning task for a given application. 

5.   To and can build an application based on machine learning. 

 
COURSE LEARNING OUTCOMES (CLO) 

The syllabus has been prepared in accordance with National Education Policy (NEP). After the 
completion of course, students will be able to: 

1.   Learn the fundamentals of R-programming and probability.  

2.   Understand the basics and need of Machine learning in global view. 

3.   Demonstrate  in-depth  knowledge  of  methods  and  theories in  the  field  of  machine 
learning. 

4.   Understand, apply and evaluate the supervised learning techniques. 

5.   Apply,  analyze  and  evaluate  the  ensemble  learning  and  unsupervised  learning 
techniques 

6.   Understand the concepts of reinforcement learning and transfer learning. 

7.    To implement the machine learning techniques for building different applications. 

 

MAPPING BETWEEN COURSE OBJECTIVES (COs) AND COURSE LEARNING OUTCOMES (CLOs) 
 

 CLO1 CLO2 CLO3 CLO4 CLO5 CLO6 CLO7 
CO1        

CO2        

CO3        

CO4        

CO5        

 

COURSE CONTENTS
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UNIT NUMBER COURSE CONTENTS 

UNIT-I INTRODUCTION TO R AND PROBABILTY : R basics ɀ Math, Variables and 
strings, Vectors and Factors, Vector operations, Data Structure in R - Arrays 
&  Matrices, Lists &  Data frames,  Conditions and Loops, functions in R, 
Objects & Classes, Debugging, R programming Fundamentals:- Conditions 
and  loops,  Functions  in  R,  Objects  and  Classes,  Debugging,  Basics  of 
probability and distribution function. 

UNIT-II  INTRODUCTION  TO  MACHINE  LEARNING  :  Machine  Learning  Basics, 
Need    of    Machine    Learning,    Application    Domains,    Basic    Learning 
Techniques, Machine Learning Models, Data- pre-processing and feature 
Engineering 

UNIT-III  SUPERVISED  LEARNING:  Machine  learning Algorithms for classification 
problem: Decision Trees, K-NN, SVM, Naïve Bayes Classifier, Bayesian 
learning,   Bayesian   network.   Regression   :   Linear   ,   Logistic,   Ridge, 
Regularization, Bias/ Variance Tradeoff, 

UNIT-IV ENSEMBLE AND UNSUPERVISED LEARNING: Bagging, Boosting, Random 
forest, Clustering: K-means, Heirarchical clustering, Partitional clustering, 
Apriori algorithm, FP growth, Validation Techniques in clustering. 

UNIT-V REINFORCEMENT AND TRANSFER LEARNING: Components of an RL ɀ 
(Agent,   Policy,   Value   function,   Model),   MDP,   DP,   TDL,   Q-Learning. 
Introduction to Transfer learning, Transfer Learning Process and types and 
Application. 
CASE    STUDY:    Object    Detection,    Recommender    System,    Malware 
Classification, Crop Yield Prediction, machine Learning in Networks. 

 
TEXT BOOKS 

     R for data science : Import, Tidy, Transform, Visualize, And Model Data, Hadley 
Wickham, Oᴂ2ÅÉÌÌÙ 

     Introduction to Machine Learning, E. Alpaydin. MIT Press 

     Machine Learning, T.M. Mitchell, Mc-Graw Hill  

 

 

REFERENCE BOOKS 

     Pattern Recognition and Machine learning , C.M. Bishop, Springer 
 

     Trevor Hastie, Robert Tibshirani, Jerome Friedman, The Elements of Statistical Learning 
(ESL), Springer, 2009 (freely available online)
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SOFTWARE ENGINEERING 

Course Code: 24EEPEXX Continuous Evaluation: 40 Marks 

Pre-Requisite : Concept of OOP and Methodology End Semester Examination: 60 Marks 
L T P : 3 0 0  

Credits: 3  
 

 

COURSE OBJECTIVES 

1.   To analyse different software development process models. 

2.   To extract and analyse software requirements specifications for different projects. 

3.   To provide an understanding of the working knowledge of the techniques for estimation, design, 
testing and quality management of large software development projects 

4.   To gain knowledge of the system analysis and design concepts. 
5.   To apply different testing and debugging techniques and analysis their effectiveness. 

 

 

COURSE LEARNING OUTCOMES (CLO) 

After completion of course, students would be able to: 

1.   Analyze software development process models, including agile models and tradi tional models 
like waterfall. Acquire knowledge about the concepts of application of formal specification. 

2.   Demonstrate the use of software life cycle through requirements gathering, choice of process 
model and design model. 

3.   Apply testing prin ciples on software project and understand the maintenance concepts. 

4.   Identi fy risks, manage the change to assure quality in software projects. 
5.   Think critically about ethical and social issues in software engineering for dif ferent applications 

 

 

COURSE LEARNING OUTCOMES (CLO)-COURSE OBJECTIVES (CO) MAPPING 
 

 CLO1 CLO2 CLO3 CLO4 CLO5 

CO1 Ṋ     

CO2  Ṋ    

CO3  Ṋ Ṋ   

CO4   Ṋ Ṋ  

CO5     Ṋ 
 

 
COURSE CONTENTS 

 
 

UNIT 
NUMBER 

 

 

COURSE CONTENTS 

 

UNIT-I 
 

 

INTRODUCTION 
Introduction to Software Engineering, Software Components, Software 
Characteristics, Software Crisis, Software Engineering Processes, Similarity and 
Dif ferences from Conventional Engineering Processes, Software life cycle models: 
Build and Fix, Waterfall, Prototype, Iterative Enhancement Model, Evolutionary and 
Spiral model, V Model &  RAD Model. 



 

 

 

 
 
 
 
 

 

UNIT 
NUMBER 

 

 

COURSE CONTENTS 

 

UNIT-II  
 

SOFTWARE REQUIREMENTS &  QUALI TY ASSURANCE 

Requirement Engineering Process: Elicitation, Analysis, Documentation, Review 

and Management of User Needs, Feasibility Study, Information Modelling, Data 

Flow Diagrams, Entity Relationship Diagrams, Decision Tables, SRS Document, 

IEEE Standards for SRS. Software Quality Assurance (SQA): Verification and 

Validation, SQA Plans, Software Quality Frameworks, ISO 9000 Models, SEI- 

CMM Model. 

 

UNIT-III  
 

 

SOFTWARE DESIGN CONCEPT 
Basic Concept of Software Design, Architectural Design, Low Level Design: 
Modularization, Design Structure Charts, Pseudo Codes, Flow Charts, Coupling and 
Cohesion Measures, Design Strategies: Function Oriented Design, Object Oriented 
Design, Top-Down and Bottom-Up Design. Software Measurement and Metrics: 
Various Size Oriented Measures: Halesteadôs Software Science, Function Point (FP) 
Based Measures, Cyclomatic Complexity Measures: Control Flow Graphs. 

 

UNIT-IV 
 

SOFTWARE TESTI NG 

Software Testing: Testing functions, Test case design, White Box testing: cyclomatic 

complexity, Black box testing: Boundary value Analysis, Equivalence class 

partitioning, Unit testing, Integration Testing, System testing, Alpha Testing, Beta 

Testing and Acceptance Testing.. 

 

UNIT-V 
 

 

SOFTWARE MAINTENANCE & RELIABILITY ISSUES 
Need for Maintenance, Categories of Maintenance, The Maintenance Process, 
Maintenance Models: Quick fix, Iterative Enhancement, Reuse Oriented. Reverse 
Engineering,  Software  RE-engineering,  Configuration  Management.  Software 
Reliability: Failure and Faults, Software reliability Vs Hardware reliability, 
Classification of Failures, Software reliability metrics. 

 
TEXT  BOOKS 

       Richard Fairley, ñSoftware Engineering Conceptsò, McGraw Hil l, 2017 

       Roger S. Pressman, ñSoftware Engineering A Practitioner Approachò 4th edition , McGraw Hil l, 

1999 

REFERENCE BOOKS 

       Ian Sommerville, Software engineering, Pearson education Asia, 6th edition, 2000 

       Pankaj Jalote- An Integrated Approach to Software Engineering, Springer Verlag, 1997. 

       Shooman, Software Engineering, McGraw Hil l, 1983. 
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NEURAL NETWORKS & FUZZY LOGIC 
Course Code: 24EEPEXX Continuous Evaluation: 40 Marks 

Pre-Requisite : Soft Computing Course End Semester Examination: 60 Marks 

L T P : 3 0 0  

Credits: 3  

 

 
COURSE OBJECTIVES 

1.   To provide in depth detail for perceptr on. 

2.   To get familiar with the principles of RBF, RNN, unsupervised learning. 

3.   To learn fuzzy set theory, fuzzy logic and understand the role of uncertainty in real-time 
applications. 

 

 

COURSE LEARNING OUTCOMES (CLO) 
The syllabus has been prepared in accordance with National Education Policy (NEP). After the 
completion of course the students will be able to: 

1.   Understand the mathematics behind the design of perceptron. 
2.   Corr elate the need of extension of MLP to CNN. 
3.   Design and analyse the importance of kernel functions, RNN and memories. 

4.   Differentiate between fuzzy sets and crisp sets. 
5.   Apply and analyse the applications of fuzzy to reasoning and clustering 

 
 

MAPPING BETWEEN COURSE OBJECTIVES (COs) AND COURSE LEARNING OUTCOMES (CLOs) 
 

 CLO1 CLO2 CLO3 CLO4 CLO5 

CO1      

CO2      

CO3      

 
 

COURSE CONTENTS 
 

 

UNIT 
NUMBER 

 

COURSE CONTENTS 

 

UNIT-I 
 

INTRODUCTION  TO  ARTIFICIAL  NEURAL  NETWORKS  (ANN)  &  SINGLE 
LAYER PERCEPTRON (SLP) 
ANN, Modelling of Human Brain and ANN, Types of ANN, activation function, 
learning tasks and rules. 
SLP : Basics of Perceptron, McCulloch Pitt  NN, Perceptron Convergence Theorem 
in both Discrete and Continuous Domain, Linearity and Non-Linearity Problem. 
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UNIT-II  
 

MULTI-                LAYER                FEED                FORWARD                NETWORKS 
Basics of MLP, Generalized Delta Rule, Training Algorithm for MLP, Batch 
learning, Online Learning, Cross-validation in Back Propagation, Detail Study on 
Convolution Neural Networks. 
Basics and need of RBF, Interpolation Problem, RBF networks, 

 

UNIT-III  
 

RECURRENT NETWORKS & ASSOCIATIVE MEMORIES 
Paradigms of Associative Memory, Pattern Mathematics, Hebbian Learning, 
General Concepts of Associative Memory, Bidirectional Associative Memory 
(BAM) Architecture, Architecture of Hopfield Network: Discrete and Continuous 
Neural network applications, Boltzman Machine, R-CNN, LSTM, Unsupervised 
Learning of clusters. 

 

UNIT-IV 
 

FUZZY SETS, RELATIONS & LOGIC 
Classical & Fuzzy Set Theory, Fuzzy Relation, Fuzzy Inference System, Fuzzy 
Logic and approximate reasoning. 
Fuzzy control System Design Problem, Industrial Applications. 

 

UNIT-V 
 

FUZZY ARITHMETIC & OPTIMIZATION 
Functions of fuzzy sets, extension principle, fuzzy mapping, interval analysis, 
vertex method and DSW algorithm. 
One   dimensional   fuzzy   optimization,   fuzzy   concept   variables  and   casual 
relations, fuzzy cognitive maps, agent based models. 

 

 
TEXT BOOKS 

     J.M. Zurada, ȰIntroduction to artifici al neural systeÍÓȱȟ Jaico Pub. 

     Simon Haykin, ȰNeural Networksȱ, PHI 

     S. N. Sivanandam and S.N. Deepa, ȰPrinciples of Soft Computing,ȱ 2nd Ed., Wiley India. 

 

 
REFERENCE BOOKS 

     Laurene Fausett, "Fundamentals of Neural Networks", Pearson Education, 2004 

     Simon     Haykin,     "Neural     Networks-     A     comprehensive     foundation",      Pearson 
Education, 2003 

 S.   Rajasekharan   and   G.   A.   Vijayalakshmi   Pai,   "Neural   Networks,   Fuzzy   logic, 
Genetic algorithms: synthesis and applications", PHI Publication, 2004. 

 Timothy   J.   Ross,   "   Fuzzy   Logic   With   Engineering   Applications",   Tata   McGraw- 
Hill Inc. 2000 
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BUSINESS INTELLIGENCE 

Course Code: 24EEPEXX Continuous Evaluation: 40 Marks 

Pre-Requisite : NIL End Semester Examination: 60 Marks 

L T P : 3 0 0  

Credits: 3  

 
 
 

COURSE OBJECTIVES 
1.   To provide an overview of an exciting field of business intelli gence. 

2.   To intr oduce IBM Cognos Analytics and its position within an analytics solution. 

3.   To  teach  the  fundamental  techniques  and  principles  in  achieving  big  business 
intelli gence with scalability and streaming capability.  

4.   To enable students to have skills that will  help them to solve complex real-world 
problems in for decision support. 

 
COURSE LEARNING OUTCOMES (CLO) 
The syllabus has been prepared in accordance with National Education Policy (NEP). After the 
completion of course the students will be able to: 

1.   Understand the vision of Business Intelligence from a global context. 
2.   Understand  and  apply  IBM  Cognos  Analytics  in  Market  perspective  of  Business 

Intelligence. 
3.   Apply and analyse various prompt types and conditionally render objects in reports . 

4.   Evaluate query models, connect them to the report layout and combine data containers 
based on relationships from different queries. 

5.   Build and create Active Report connection. Creating projects using dashboards, stories 
and exploration to find business insights. 

 

MAPPING BETWEEN COURSE OBJECTIVES (COs) AND COURSE LEARNING OUTCOMES (CLOs) 
 

 CLO1 CLO2 CLO3 CLO4 CLO5 

CO1      

CO2      

CO3      

CO4      

 

 
COURSE CONTENTS 

 
 

UNIT 
NUMBER 

 

CONTENTS 

 

UNIT-I 
 

BUSINESS INTELLIGENCE 
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Definition with Real Time Examples, How business intelli gence can turn data into 
insight, Use of Business Intelligence- how it  can help to combat fraud and 
understand social sentiments., Future of business intelli gence and analytics. 

 

UNIT-II  
 

IBM COGNOS ANALYTICS FOR COUNSUMERS 
Why IBM Cognos Analytics? What is IBM Cognos? List v/s  Crosstab, Examine detail 
filters and summary filt ers, Introduction to visualization, Traditional visualization 
v/s RAVE visualization. 

 

UNIT-III  
 

IBM COGNOS ANALYTICS:AUTHOR REPORT FUNDAMENTALS 
Concepts and types of prompts,  expressions using functions, reuse object, drill  - 
through reports, analyse multi-lingual reports, Highlight exceptional data 

 

UNIT-IV 
 

IBM COGNOS ANALYTICS:AUTHOR REPORT ADVANCED 
Theory, query models, SQL statements, distr ibute reports using bursting, Analyze 

reports by joining queries, dynamic headers and titles that reflect report data, 
ooltips that clarify report data, send emails using links in a report. 

 

UNIT-V 
 

IBM COGNOS ANALYTICS:AUTHOR ACTIVE REPORTS 
Active Reports, debug active report, Examine Active Report controls, Active Report 
variables, Create a simple Active Report using Static and Data-driven controls, 
decks and data decks to display tr aditional charts creation and analysis of 
Dashboard. 

 

UNIT-VI 
 

PROJECT 
Analysis for real case studies using dashboard, stories and exploration with IBM 
Cognos. 

 

 

TEXT/ REFERENCE BOOKS 

     IBM Courseware 
 
 

 

Fur ther suggested Readings 
 

     IBM Courseware
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CYBER SECURITY 

Course Code: 24EEPEXX Continuous Evaluation: 40 Marks 

Pre-Requisite : NIL End Semester Examination: 60 Marks 

L T P : 3 0 0  

Credits: 3  

 

COURSE OBJECTIVES 
1.   To aware the students about the cyber security and its implications. 

 

2.   To  provide  students  with  a  practical  and  theoretical  knowledge  of  cryptography  and 
network security. 

 

3.   To provide the studentsȭ knowledge of different types of attacks on the Network. 
 

4.   To aware the student about data privacy. 
 

 
 

COURSE LEARNING OUTCOMES (CLO) 

The syllabus has been prepared in accordance with National Education Policy (NEP). After the 
completion of course the students will be able to: 

1.   Define  the  concept  of  ethical  hacking  and  its  associated  applications  in  Information 
Communication Technology (ICT) world. 

2.   Underline the need of digital forensic and role of digital evidences. 
3.   Explain the methodology of incident response and various security issues in ICT world, and 

identify digital forensic tools for data collection. 
4.   Recognize the importance of digital forensic duplication and various tools for analysis to 

achieve adequate perspectives of digital forensic investigation in various applications 
/ devices like Windows/ Unix system. 

5.   Apply  the  knowledge  of  IDS  to  secure  network  and  performing  router  and  network 
analysis. 

 

MAPPING BETWEEN COURSE OBJECTIVES (COS) AND COURSE LEARNING OUTCOMES (CLOS) 
 

 CLO1 CLO2 CLO3 CLO4 CLO5 

CO1      

CO2      

CO3      

CO4      

 

COURSE CONTENTS 
 

 

UNIT NUMBER 
 

COURSE CONTENTS 

 

UNIT-I 
 

INTRODUCTION 
Cyber-attacks, types of attacks, Introduction to cyber security, objectives 
of security, elements of cyber security, Introduction to Information 
Security, Introduction to Data and Network Security, Finding 
vulnerabilit ies and exploits. 



 

 

  

  

  

  

 

 

 

 
 

UNIT-II                         INTRUSION DETECTION SYSTEMS 
Overview of intr usions, system intr usion process, dangers of system 
intr usions,  anomaly  detection,  misuse  detection,  types  of  IDS,     the 
limita tions and open problems of intr usion detection systems, Statistical 
and   machine   approaches   to   detection   of   attacks   on   computers, 
Techniques for studying the Internet attacks, network based attacks, host 
based attacks. 

 

 

UNIT-III                        SECURITY IN CLOUD COMPUTING 
What is Cloud Computing, Essential Characteristics, Cloud security 
challenges, Software as a service security, secure software development 
life cycle, data usage, data privacy, identity access management, physical 
security. 

 

 

UNIT-IV                        DATA PRIVACY 
Fundamental Concepts, Definitions, Data Privacy Attacks, Data linking  and 
profiling,  access  control  models,  role  based  access  control,  privacy  in 
different domains- medical, financial, etc. 

 

 

UNIT-V                          CRYPTOGRAPHY 
Services, mechanisms and attacks, the OSI security architecture, Network 
security Model, classical Encryption techniques, Private and Public Key 
Cryptography. 

 TEXT BOOKS 

1.   Michael T. Goodrich and Roberto Tamassia, ȰIntroduction to Computer Securityȱ, Addison 
Wesley, 2011. 

2.   B.   Raghunathan,   ȰThe   Complete   Book   of   Data   Anonymization:      From   Planning   to 
Implementationȱ, Auerbach Pub, 2013. 

3.   John  W.  Rittinghouse,  ȰCloud  Computing:  Implementation Management  &  Securityȱ,  CRC 
Press. 

4.   Roberto Di Pietr o,  Luigi V. Mancini, ȰIntrusion Detection Systemȱ, Springer ,2008 
5.   William Stallings-ȰCryptography and Network Securityȱ, Pearson education, 6th edition, SBN 

10: 0133354695, 2013 
 

REFRENCE BOOKS 

1.   Russell Dean Vines and Ronald L. Krutz ȟȱCloud Security: A Comprehensive Guide To 
Secure Cloud Computingȱ, Wiley India Pvt Ltd, 2010. 

2.   Anderson, James P., "Computer Security Threat Monitoring and Surveillance," Washing, 
PA, James P. Anderson Co., 1980. 

3.   L. Sweeney, ȰComputational Disclosure Control: A Primer on Data Privacy ProtectioÎȱ, 
MIT Computer Science, 2002. 
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NASSCOM ASSOCIATE ANALYTICS - II  

Course Code: 24EEPEXX Continuous Evaluation: 40 Marks 

Pre-Requisite : NIL End Semester Examination: 60 Marks 

L T P : 3 0 0  

Credits: 3  

 
 
 

COURSE OBJECTIVES 

 To provide knowledge of the tools, technologies & programming languages which is used 
in day to day business analytics cycle. 

 
 

COURSE LEARNING OUTCOMES (CLO) 
The syllabus has been prepared in accordance with National Education Policy (NEP). After the 
completion of course the students will be able to: 

1.   Understand the tools, technologies & programming languages which is used in day to day 
analytics cycle. 

2.   Analyze and use the best tools to make sense from available raw data. 

 

COURSE CONTENTS 
 

 

UNIT 
NUMBER 

 

COURSE  CONTENTS 

 

UNIT-I 
 

Data Management & Introduc tion to Big Data Tools (NOS 2101) 
 

Design Data Architecture and manage the data for analysis, understand various 
sources of Data like Sensors/signal/GPS etc. 

 

Export all the data onto Cloud ex. AWS/Rackspace etc. 
 

Introduction to Big Data tools like Hadoop, Spark, Impala etc., Data ETL process, 
Identify gaps in the data and follow-up for decision making. 

 

UNIT-II  
 

Big Data Analy t ics & Machine Learnin g Algor ithms (NOS 2101) 
 

Run descriptivÅȭ s to understand the nature of the available data, collate all the data 
sources to suffice business requirement, Run descriptive statistics for all the 
variables and observer the data ranges, Outlier  detection and elimination. 

 

Hypothesis testing and determining the mult iple analytical methodologies, Train 
Model on 2/3  sample data using various Statistical/ Machine learning algorithms, 
Test model on 1/3  sample for prediction etc. 

 

UNIT-III  
 

Data Visualiz at ion (NOS 2101) 
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Prepare the data for Visualization, Use tools like Tableau, QlickView and D3, Draw 
insights out of Visualization tool. 

 

UNIT-IV 
 

Main tain Healthy, Safe & Secure Worki ng Enviro nment (NOS 9003)  
 

Introduction, workplace safety, Report Accidents & Emergencies, Protect health & 
safety as your work, course conclusion, assessment 

 

UNIT-V 
 

Prov ide Data/ Inform ation in Standard Form ats (NOS 9004) 
 

Introduction,  Knowledge  Management,  Standardized  reporting  &  compliances, 
Decision Models, course conclusion. Assessment 

 

 

TEXT/ REFERENCE BOOKS 

     NASSCOMM
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SOFTWARE PROJECT MANAGEMENT 

Course Code: 24EEPEXX Continuous Evaluation: 40 Marks 

Pre-Requisite : NIL End Semester Examination: 60 Marks 

L T P : 3 0 0  

Credits: 3  
 

 

COURSE OBJECTIVES 

1.   To provide an in-depth understanding of various concepts of Software project phases. 
 

2.   To understood the basics of the project management techniques. 
 

3.   To learn the feasible solution and optimum solution for the resource management. Learnt the 
time estimation and critical path for project. 

 

4.   To learn the various quality models and risk management in the resource planning. 
 

 
 
 

COURSE LEARNING OUTCOMES (CLO) 
The  syllabus  has  been  prepared  in  accordance  with  National  Education  Policy  (NEP).  After  the 
completion of course, students will be able to: 

1.   Gain knowledge and understanding of basic concepts related to software project phases, 
estimation and scheduling. 

2.   Apply basic concepts related to software project planning, scope and feasibility.  
3.   Analyse of various project management activities such as tracking, project procurement, 

configuration management, monitoring. 
4.   Acquire knowledge about quality assurance, quality control, and risk management. 

 
MAPPING BETWEEN COURSE OBJECTIVES (COs) AND COURSE LEARNING OUTCOMES (CLOs) 

 
 

CLO1 CLO2 CLO3 CLO4 

CO1 Ṋ Ṋ 
  

CO2 
 

Ṋ Ṋ 
 

CO3 
  

Ṋ 
 

CO4 
   

Ṋ 

COURSE CONTENTS 
 

 

UNIT NUMBER 
 

COURSE CONTENTS 

 

UNIT-I 
 

Introduc tion and Software Proj ect Planni ng: Fundamentals of Software 
Project Management (SPM), Need Identification, Vision and Scope document, 
Project Management Cycle, SPM Objectives, Management Spectrum, SPM 
Framework, Software Project Planning, Planning Objectives, Project Plan, 
Types of project plan, Structure of a Software Project Management Plan, 
Software project estimation, Estimation methods, Estimation 



 

 

 

 
 
 
 
 

  

models, Decision process. 

 

UNIT-II  
 

Proj ect Organi zation and Scheduli ng Proj ect Elements: Work Breakdown 
Str ucture (WBS), Types of WBS, Functions, Activit ies and Tasks, Project Life 
Cycle and Product Life Cycle, Ways to Organize Personnel, Project schedule, 
Scheduling Objectives, Building the project schedule, Scheduling terminology 
and techniques, Network Diagrams: PERT, CPM, Bar Charts: Milestone Charts, 
Gantt Charts. (SPI), Interpretation of Earned Value Indicators, Err or Tracking, 
Software Reviews, Types of Review: Inspections, Deskchecks, Walkthroughs, 
Code Reviews, Pair Programming. 

 

UNIT-III  
 

Proj ect Monitor ing and Control:  Dimensions of Project Monitoring & 
Control, Earned Value Analysis, Earned Value Indicators: Budgeted Cost for 
Work Scheduled (BCWS), Cost Variance (CV), Schedule Variance (SV), Cost 
Performance Index (CPI), Schedule Performance Index (SPI), Interpretation of 
Earned Value Indicators, Err or Tracking, Software Reviews, Types of Review: 
Inspections, Deskchecks, Walkthroughs, Code Reviews, Pair Programming. 

 

UNIT-IV 
 

Soft ware Quality  Assur ance and Testing Object ives:  Testing Principles, 
Test Plans, Test Cases, Types of Testing, Levels of Testing, Test Strat egies, 
Program Corr ectness, Program Verification & validation, Testing Automation 
& Testing Tools, Concept of Software Quality, Software Quality Attributes, 
Software Quality Metrics and Indicators, The SEI Capability  Maturity Model 
CMM), SQA Activit ies, Formal SQA Approaches: Proof of corr ectness, Statistical 
quality assurance, Cleanroom process. 

 

UNIT-V 
 

Proj ect Management and Proj ect Management Tools Soft ware 
Configura t ion Management: Software Configuration Items and tasks, 
Baselines, Plan for Change, Change Control, Change Requests Management, 
Version Control, Risk Management: Risks and risk types, Risk Breakdown 
Str ucture (RBS), Risk Management Process: Risk identification, 
Risk analysis, Risk planning, Risk monitoring, Cost Benefit Analysis, Software 
Project Management Tools: CASE Tools, Planning and Scheduling Tools, MS- 
Project. 

 
TEXT BOOKS 

       Bob Hughes, Mikecotterell, Ȱ3oftware Project Managementȱ, Third  Edition, Tata McGraw 
Hill,  2004. 

REFERENCE BOOKS 

       M. Cotterell, Software Project Management, Tata McGraw-Hill Publication. 

       Royce, Software Project Management, Pearson Education 

       Kieron Conway, Software Project Management, Dreamtech Press 

       S. A. Kelkar, Software Project Management, PHI Publication 
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GRID COMPUTING 

Course Code: 24EEPEXX Continuous Evaluation: 40 Marks 

Pre-Requisite : NIL End Semester Examination: 60 Marks 

L T P : 3 0 0  

Credits: 3  

 

COURSE OBJECTIVES 
 

1.   To understand how Grid computing helps in solving large scale scientific problems. 
2.   To gain knowledge on the concept of virtuali zation that is fundamental to cloud computing. 
3.   To learn how to program the grid environment. 
4.   To understand the security issues in the grid environment. 

 

 

COURSE LEARNING OUTCOMES (CLO) 
The syllabus has been prepared in accordance with National Education Policy (NEP). After the 
completion of course the students will be able to: 
1.   Understand the genesis & know the applications of grid computing. 
2.   Understand the technology and tool kits for facilit ating grid computing. 
3.   Evaluate  enabling technologies such as  high-speed  links and  storage area networks  for 

building computer grids. 
4.   Design  a  grid  computing  application  in  one  of  the  key  application  areas  e.g.  Computer 

Animation, E-Research. 
5.   Implement a grid computing environment; develop communications skills and accept the 

code of professional conduct and security practice through short presentations and group 
work. 

 

MAPPING BETWEEN COURSE OBJECTIVES (COs) AND COURSE LEARNING OUTCOMES (CLOs) 
 

 CLO1 CLO2 CLO3 CLO4 CLO5 

CO1      

CO2      

CO3      

CO4      

 

COURSE CONTENTS 
 

 

UNIT NUMBER 
 

COURSE CONTENTS 

 

UNIT-I 
 

INTRODUCTION AND OVERVIEW OF GRID COMPUTING 
Early Grid Activit ies, Curr ent Grid Activit ies, An Overview of Grid Business 
Areas, Grid Applications, Grid Infrastructure 

 

UNIT-II  
 

WEB SERVICES AND RELATED TECHNOLOGIES 
Oriented    Architecture,    Web    Service    Architecture,    XML,    Related 
Technologies and Their Relevance to Web services, XML Messages and 
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Enveloping, Service Message Web Service Interoperability and the Role of 
the WS-I Organization 

 

UNIT-III  
 

OGSA 
Introduction to Open Grid Services Architecture (OGSA), Commercial Data 
Center- National Fusion Collaboratory, OGSA Platform Components 

 

UNIT-IV 
 

OGSI 
Introduction-Grid Services, A High-Level Introduction to OGSI, 
Introduction to Service Data Concepts, Grid Service: Naming and Change 
Management Recommendations. 

 

UNIT-V 
 

SECURITY 
Trust models for Grid security environment, Authentication and 
Authorization  methods,  Grid  security infrastr ucture,  and  Identity and 
access management architecture. 

 

 
 

TEXT BOOKS 

     Bart Jacob (Editor), ȰIntr oduction to Grid ComputiÎÇȱȟ IBM Red Books, Vervante, 
2005. 

     Ian   Foster,   Carl   Kesselman,   ȰThe   Grid:   Blueprint   for   a   New   Computing 
Infrastructureȱ, 2nd Edition, Morgan Kaufmann. 

     Frederic Magoules and Jie Pan, ȰIntroduction to Grid Computingȱ CRC Press, 2009. 

REFERENCE BOOKS 

     Barr y Wilkinson, ȰGrid Computing: Techniques and Applicationsȱ, Chapman and Hall, 
CRC, Taylor and Francis Group, 2010. 

 

     Daniel Minoli, ȰA Networking Approach to Grid Computingȱ, John Wiley Publication, 
2005. 
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OBJECT ORIENTED ANALYSIS & DESIGN 

Course Code: 24EEPEXX Continuous Evaluation: 40 Marks 

Pre-Requisite : NIL End Semester Examination: 60 Marks 

L T P : 3 0 0  

Credits: 3  
 

 

COURSE OBJECTIVES 

1.   To intr oduce the concepts of OOP and behavioural modelling. 

2.   To understand the architectural design methods. 

3.   To learn the application, methodology in a software design. 

4.   To understand and learn design patterns. 

5.   To familiarize with the knowledge of design testing in DPIM. 
 

 

COURSE LEARNING OUTCOMES (CLO) 
The syllabus has been prepared in accordance with National Education Policy (NEP). After the 
completion of course the students will be able to: 

1.   Demonstrate knowledge of structural and behavioral modeling techniques. 
2.   Demonstrate knowledge of a model-based software development methodology. 
3.   Create application of the methodology and the modeling techniques in a significant 

software design project. 
4.   Demonstrate knowledge of design patterns and their application in a software design 

project. 
5.   Demonstrate knowledge of Design and Testing Process Improvement Models. 

 

MAPPING BETWEEN COURSE OBJECTIVES (COs) AND COURSE LEARNING OUTCOMES (CLOs) 
 

 CLO1 CLO2 CLO3 CLO4 CLO5 

CO1      

CO2      

CO3      

CO4      

CO5      

 

COURSE CONTENTS 
 

 

UNIT 
NUMBER 

 

COURSE CONTENTS 

 

UNIT-I 
 

INTRODUCTION 
 

Introduction to OOP concepts, OO model, analysis, design and implementation. 
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UNIT 
NUMBER 

 

COURSE CONTENTS 

  

Types of models: Unifi ed Modeling Language(UML) views and basic features, Object- 
oriented design methodologies, the rational unifi ed process, Object-oriented CASE 
tools. 
Introduction  to  six-level  improvement  process  of  design  process  improvement 
model (DPIM). 

 

UNIT-II  
 

STRUCTURAL & BEHAVIOURAL MODELLING 
Str uctural Modeling Techniques 
Basic Building Blocks -- objects and classes, Structural Composition Techniques, 
Design Scaling Issues, 
Behavioural Modelli ng : Use Case Diagrams, Interaction Diagrams, Event State 
Diagrams, Action Matrices, Business Lifecycle Diagrams, Activity  Diagrams, 
Collaboration Diagrams, Rule Specification Techniques, Behavioral Model-Based 
Reference Architecture for Component Specification. 

 

UNIT-III  
 

ARCHITECTURAL MODELLING 
Deployment:  Common  Modelling  technique;  Modelling  processors  and  devices, 
modelling distribution of artifacts. 
Collaboration: Modeling roles, modelling the realization of a Use Case, modelling 
the realization of an operation, modelling a mechanism 

 

UNIT-IV 
 

Design Standards  Architectural Patt erns: Design Patterns, Program Patterns, 
Behavioral Design Units Component-Based Specification Techniques 
DPIM - Level One : Requirements Analysis Techniques, Ad Hoc Approach to Design 
DPIM - Levels Two, Three and Four : Design Methodology, Deployment Design 
Quality Control  Properti es and Analysis Techniques, Automatic Convertability, 
Traceability,   Standardizability   (Design   Units/Reusable   Patterns),   Modularity 
Changeability (Change Management) ,Scalabil ity of Design Reliability  

 

UNIT-V 
 

DPIM - Levels Five and Six : Design Process Management and Optimization Design 
Metric Models Testing Maturity Model Extended V-Model Testing Techniques 
OO Test ing: Introduction, Object Oriented testing process, testing of analysis and 
design model, testing of classes. 

 

 
TEXT  BOOKS 

     S. R Schach, Introduction to Object Oriented analysis and Design, Mc Graw Hill, 2003 

     Ali  Bahrami , ȰObject Oriented System Developmentȱ, McGraw Hill  International Edition, 
1999. 

     Data Science and Big Data Analytics: Discovering, Analyzing, Visualizing and Presenting 
Dataȱ by EMC Education Services 

REFERENCE BOOKS 

     Booch G., ȰObject Oriented Analysis and Designȱ, Addison Wesley Publishing Company, 2nd 
Edition, 2000. 

 

384



 

 

 

 
 
 
 
 

 Rambaugh.J, Blaha. M. Premerlani.W, Eddy F and Loresen W, ȰObject Oriented Modeling 
andDesignȱ,Prentice Hall of India, 1997. 

     Coad P, Yourdon E., ȰObject oriented analysisȱ, Yourdon Press, 1991. 

     Bennett, S., ȰSchuamȭs Outline of UMLȱ. New York: McGraw-Hill 2004 

  S. Perdita. ȰUsing UML: Software Engineering with Objects and Components.ȱ Addison- 
Wesley 2000 

      R. Miles, ȰLearning UML 2.0ȱ, Oȭ2%),LY 2006 

 E. Gamma., ȰDesign Patterns: Elements of Reusable Object-Oriented Softwareȱ, Addison- 
Wesley 
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DESIGN THINKING 

Course Code: 24EEPEXX Continuous Evaluation: 40 Marks 

Pre-Requisite : NIL End Semester Examination: 60 Marks 

L T P : 3 0 0  

Credits: 3  

 
COURSE OBJECTIVES 

1.   To provide an overview of an exciting field of design thinking and business processes. 

2.   To intr oduce the tools required for design thinking like IBM Blueworks live, IBM Mural 

3.   To immerse students into the world of innovation as a systematic process of tackling 
relevant business and/ or social problems. 

4.   To provide a social and thinking space for the recognition of innovation challenges and 
the design of creative solutions. 

5.   To enable students to have skills that will  help them to solve complex real-world 
problems in for decision support. 

 
COURSE LEARNING OUTCOMES (CLO) 

The syllabus has been prepared in accordance with National Education Policy (NEP). After 
completion of course, students will be able to: 

1.   Understand and critically apply the concepts and methods of business processes. 

2.   Understand and apply IBM Blueworks live and process designer tool concepts. 

3.   Understand and analyzing design thinking history and its various concepts. 

4.   Understand, analyzing and create models with users collaboration to apply design 
thinking concepts. 

5.   Build the process model that is used to implement process application and use different 
mural template to apply design thinking concepts for solving real world problem. 

 

COURSE LEARNING OUTCOMES (CLO) - COURSE OBJECTIVES (CO) MAPPING 
 

 CLO1 CLO2 CLO3 CLO4 CLO5 

CO1      

CO2      

CO3      

CO4      

CO5      
 

 
COURSE CONTENTS 
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UNIT 
NUMBER 

 

CONTENTS 

 

UNIT-I 
 

INTRODUCTION TO BUSINESS PROCESS MANAGEMENT &AS-IS BUSINESS 
PROCESS Define business process management (BPM), List and describe the 
phases in the BPM lifecycle procedure, Define process modeling., Describe how 
to use IBM Business Process Manager to accomplish process modeling goals, 
Explain how to create and modify process applications in the Process Center, 
Create a process application, Explain case management, Describe the purpose 
and function of Blue works Live, List and describe the core notation elements that 
are used in IBM Process Designer, Create a business process definition (BPD) from 
the process and nested process tasks and responsible, Explain how to create and 
modify process models with the Designer view of the IBM Process Designer. 

 

UNIT-II  
 

PLAYBACK 0: MODELING PROCESS 
List and describe gateways as they are used in IBM Process Designer, List and 
describe intermediate event types that are used in IBM Process Designer, Model 
a business process escalation path with an attached timer intermediate event, 
Describe the Playback 0 validation goals and requirements, Validate that a 
process model meets Playback 0 goals and Requirements, Describe IBM Business 
Process Manager product components, Identify the integrations with other IBM 
products. 

 

UNIT-III  
 

ENTERPRISE DESIGN THINKING ɀ HISTORY, OVERVIEW 
Understand what came before Design Thinking, Identify who did what to bring it 
about, Learn how it  built  upon previous approaches, Get an overview of the 
whole approach to design thinking, Understand the principles, loop, and keys, 
Determine what is most important. 

 

UNIT-IV 
 

ENTERPRISE DESIGN THINKING ɀ7 KEY HABITS, THE LOOP, USER 
RESEARCH 
Learn 7 key habits of effective thinkers design, Avoid common anti-patterns, 
Optimize for success with these habits, Understand the importance of iteration, 
Learn how to observe, reflect, & make, Get ready to drill  down & do tomorr ow, 
Understand the importance of user research, Appreciate empathy through 
listening, Learn key methods of user research. 

 

UNIT-V 
 

ENTERPRISE DESIGN THINKING ɀ MAKE, USER FEEDBACK:- 
Understand  how  Make  fits  into  the  Loop  ,Learn  how  to  leverage  Observe 
information,  Learn  Ideation,  Storyboarding,  &  Prototyping,  Understand  user 
feedback and the Loop, Learn the different types of user feedback, Learn how to 
carr y out getting feedback. 
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UNIT 
NUMBER 

 

CONTENTS 

 

UNIT-VI 
 

PROJECT 
Creating Discovery Map, Process Model In Blueworks Live. Adding And Viewing 
Process Details In Blueworks Live Enterprise Design Thinking - User Research, 
Reflect, Ideation, Storyboarding,  Crafting Hills, Prototyping In Mural. 

 

 

TEXT/ REFERENCE BOOKS 

     IBM SKILLS ACADEMY
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INTERNET OF THINGS 

Course Code: 24EEPEXX Continuous Evaluation: 40 Marks 

Pre-Requisite : NIL End Semester Examination: 60 Marks 

L T P : 3 0 0  

Credits: 3  

 
COURSE OBJECTIVES 

1.   To understand and learn about various protocols of IoT, sensors and their types. 

2.   To develop schemes for the applications of IoT in real time scenarios. 

3.   To design business Intelli gence and Information Security for IoT 

 
COURSE LEARNING OUTCOMES (CLO) 
The syllabus has been prepared in accordance with National Education Policy (NEP). After the 
completion of course the students will be able to: 

1.   Understand the vision of IoT and communication protocols from a global context. 

2.   Understand and apply IoT protocols. 

3.   Apply and analyze sensor networks and their components to IoT domain. 

4.   Design portable IoT using appropriate boards. 

5.    Evaluate the applications of IoT in agriculture, healthcare, smart grid, factory. 

6.   Build and create state of the art architecture in IoT. 

 

MAPPING BETWEEN COURSE OBJECTIVES (COs) AND COURSE LEARNING OUTCOMES (CLOs) 
 

 CLO1 CLO2 CLO3 CLO4 CLO5 CLO6 

CO1       

CO2       

CO3       
 

 
 

COURSE CONTENTS 
 

 

 

UNIT NUMBER 

 

 

CONTENTS 

 

UNIT-I 
 

Introduc tion to IoT: Definition, Characteristics, Applications, Connectivity 
Layers, Addressing, Networking, Sensing: Sensors and Transducers, Sensor 
Classes, Sensor Types, Actuation: Actuator Basics, Actuator Types 



 

 

 

 
 
 
 
 

 

 

UNIT NUMBER 

 

 

CONTENTS 

  

Basics of IoT Network ing: IoT Components, Inter-dependencies, SoA, 
Wireless Networks, Protocol Classification, MQTT, Secure MQTT, CoAP, 
XMPP,AMQP (Advanced Message Queuing Protocol). 

 

UNIT-II  
 

IoT Protocols: Protocol Standardization for IoT-M2M and WSN Protocols. 
Connectivity Technologies: IEEE 802.15.4, ZigBee, 6LoWPAN, RFID, HART, 
NFC, Bluetooth, Zwave, ISA100.11a 

 

UNIT-III  
 

Sensor Networks:  Basic Concepts, Wireless Sensor Networks, Sensor 
Nodes, Node Behaviour, Social Sensing, Application Examples, Target 
Tracking, Wireless Multimedia Sensor Networks, Coverage, Mobile Wireless 
Sensor Networks and their Applications, UAV (Unmanned Aerial Vehicle) 
Networks, Machine to Machine Communication, Interoperability in I nternet 
of Things 

 

UNIT-IV 
 

Introduc tion to Arduino: Basic Concepts of Arduino Platform, Examples of 
Arduino Programming, Integration of Sensors and Actuators with Arduino, 
Introduc tion  to  Raspber ry  Pi ,  Implementation  of  IoT  with  Raspberry, 
Software Defined Networking, Software Defined IoT Networking 

 

UNIT-V 
 

Cloud  Computing: Fundamentals, Service Models, Service Management and 
Security, Case Studies, Open Source Platform, Sensor Cloud, Fog Computing, 
Applic ation Domains of IoT : Smart Cities: Need for Smart Cities, 
Challenges in Building Smart Cities, Some Technical Issues behind Enabling 
Smart Cities, Smart Homes: Home Area Networks (HANs), Connected 
Vehicles, Smart Grid, Industrial IoT, Data Handling and Analytics, Case Study: 
Agriculture, Healthcare, Activity Monitoring, 

 

UNIT-VI 
 

PROJECT 
Research Activit ies on IoT with projects and research letters. 

 

 

TEXT BOOKS 

 Honbo Zhou, ȱThe Internet of Things in the Cloud:A Middleware PerspeÃÔÉÖÅȱ ɀɀ CRC 
Press-2012 

     Arshdeep Bahga, Vijay Madisetti, ȰInternet of Things (A Hands-On-Approach)ȱ, VPT, 
2014. 

     Dieter Uckelmann, Mark Harrison, ȰArchitecting the Internet of TÈÉÎÇÓȱȟ Springer- 
2011. 

     Olivier  Hersent, David Boswarthick, Omar Elloumi, ȰThe Internet of Things ɀ Key 
applications and ProÔÏÃÏÌÓȱȟ Wiley, 2012. 

     The  Internet  of  Things:  Enabling  Technologies,  Platforms,  and  Use  Cases",  by 
Pethuru Raj and Anupama C. Raman (CRC Press) 
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REFERENCE BOOKS 
 

 Raspberry Pi Cookbook, Software and Hardware Problems and solutions, Simon Monk, 
O'Reilly (SPD), 2016, ISBN 7989352133895 

 

     Getting Started with Raspberry Pi, Matt Richardson & Shawn Wallace, O'Reilly (SPD), 
2014, ISBN: 9789350239759
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DISTRIBUTED OPERATING SYSTEM 

Course Code: 24EEPEXX Continuous Evaluation: 40 Marks 

Pre-Requisite : NIL End Semester Examination: 60 Marks 

L T P : 3 0 0  

Credits: 3  

 
 
 

COURSE OBJECTIVES 
1.   To know about basic concepts of Distribu ted operating system. 

2.   To provide hardware and software issues in modern distributed systems. 

3.   To get knowledge in distributed architecture and accessibility of resources in distribut ed file 
systems. 

4.   To learn how to store data in Distri buted File System and Distributed Share memory. 

5.   To understand naming, synchronization, consistency and replication, fault  tolerance, security in 
DFS. 

 

COURSE LEARNING OUTCOMES (CLO) 
The syllabus has been prepared in accordance with National Education Policy (NEP). After the 
completion of course the students will be able to: 

1.   Gain knowledge of distri buted operating system architecture. 
 

2.   Implement distributed client server applications using remote method invocation. 
 

3.   Have knowledge of Synchronization and Deadlock. 
 

4.   Have sufficient knowledge about file access. 
 

5.   Understand Shared Memory Technique, security, and distributed file systems. 
 

 

MAPPING BETWEEN COURSE OBJECTIVES (COs) AND COURSE LEARNING OUTCOMES (CLOs) 
 

 CLO1 CLO2 CLO3 CLO4 CLO5 

CO1      

CO2      

CO3      

CO4      

CO5      

 

COURSE CONTENTS



 

 

 

 
 
 
 
 

 

UNIT NUMBER 
 

COURSE CONTENT 

 

UNIT-I 
 

INTRODUCTION TO DISTRIBUTED SYSTEM 
Definition, Characteristics of Distributed system, Design issues, Resource 
sharing and the Web Challenges, System models - Architectural and 
fundamental models -Networking and internetworking Communication in 
distributed  system:  Layered  protocols,  ATM  networks,  Client  ɀServer 
model, Remote Procedure Calls and Group Communication. 

 

UNIT-II  
 

CONCURRENCY CONTROL 
Clock synchronization, Mutual Exclusion, Election algorithm, the Bully 
algorithm, a Ring algorithm, Transactions - Nested transactions - Locks - 
Optimistic concurr ency control - Timestamp ordering - Comparison - Flat 
and nested distributed transactions - Atomic commit protocols - 
Concurr ency control in distributed transactions 

 

UNIT-III  
 

DEADLOCK 
Deadlock in Distributed Systems, Distributed  Deadlock Prevention, 
Distributed Deadlock Detection, Threads, System models, Processors 
Allocation, Scheduling in Distributed System, Real Time Distributed 
Systems. 

 

UNIT-IV 
 

DISTRIBUTED FILE SYSTEM 
Distributed  file  systems: Distributed  file system Design,  Distributed file 
system Implementation, Trends in Distributed file systems. Distributed 
Shared Memory: 
What is shared memory, Consistency models, Page based distributed shared 
memory, shared variables distributed shared memory. Replication in DFS 

 

UNIT-V 
 

SECURITY 
Overview   of   security   techniques,   Cryptographic   algorithms   ,Digital 
signatures , Cryptography pragmatics, Replication , System model and group 
communications,   Fault   tolerant   services,   Highly   available   services   , 
Transactions with replicated data 

 
TEXT BOOKS 

     Andrew  S.  Tanenbaum,  Maartenvan  Steen,  Distibuted  Systems,  Ʉ0ÒÉÎÃÉples  and 
Pardigms, Pearson Education, 2002. 

     George Coulouris, Jean Dollim ore and Tim Kindberg, Distributed Systems Concepts and 
Design, 3rd Edition, Pearson Education, 2002. 

 

REFERENCE BOOKS 

     Tanenbaum and Steen, Distributed Systems PHI, 2002. 

     Sape Mullender, Distri buted Systems 2nd Edition. 

     Albert Fleishman, Distributed  Systems: Software Design   and Implementation, Springer 
Verlag, 1994. 
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DATA WAREHOUSING & DATA MINING 

Course Code: 24EEPEXX Continuous Evaluation: 40 Marks 

Pre-Requisite : NIL End Semester Examination: 60 Marks 

L T P : 3 0 0  

Credits: 3  

 

COURSE OBJECTIVES 
1.   To teach the basic principles, concepts and applications of data warehousing and data 

mining. 
 

2.   To  familiari ze   Conceptual,  Logical,  and  Physical  design  of  Data  Warehouses  OLAP 
applications and OLAP deployment. 

 

3.   To intr oduce the task of data mining as an important phase of knowledge recovery process. 
 

4.   To impart knowledge of the fundamental concepts that provide the foundation of data 
mining. 

 

5.   To perform classification and prediction of data. 
 

 
COURSE LEARNING OUTCOMES (CLO) 
The syllabus has been prepared in accordance with National Education Policy (NEP). After the 
completion of course the students will be able to: 
1.   Understand the functionality of  the various data mining and data warehousing component. 
2.   Design data warehouse with dimensional modelling and apply OLAP operations. 
3.   Compare  and  evaluate  different  data  mining  techniques  like  classification,  prediction, 

clustering and association rule mining. 
4.   Describe complex data types with respect to spatial and web mining. 
5.   Extract knowledge using data mining techniques. 
6.   Apply the Data Mining principles and techniques for real time applications. 

 

COURSE LEARNING OUTCOMES (CLO) - COURSE OBJECTIVES (CO) MAPPING 
 

 CLO1 CLO2 CLO3 CLO4 CLO5 CLO6 

CO1       

CO2       

CO3       

CO4       

CO5       

 

 
COURSE CONTENTS
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UNIT 
NUMBER 

 

 

COURSE CONTENTS 

 

 
 
 

UNIT-I 

 

DATA WAREHOUSING AND BUSINESS ANALYSIS: 
Data warehousing Components, Building a Data warehouse, Data Warehouse 
Architecture, DBMS Schemas for Decision Support, Data Extraction, Cleanup, and 
Transformation Tools, Metadata, reporting, Query tools and Applications, Online 
Analytical Processing (OLAP), OLAP and Mult idimensional Data Analysis. 

 

 
 
 
 
 

UNIT-II  

 

DATA MINING: 
Data Mining Functionalities, Data Preprocessing, Data Cleaning, Data Integration 
and Transformation, Data Reduction, Data Discretization and Concept Hierarchy 
Generation, Architecture Of A Typical Data Mining Systems, Classification Of Data 
Mining Systems. 
Association Rule Mining: Efficient and Scalable Frequent Item set Mining 
Methods, Mining Various Kinds of Association Rules, Association Mining to 
Corr elation Analysis, Constraint-Based Association Mining. 

 
 
 
 
 

UNIT-III  

 

CLASSIFICATION AND PREDICTION: 
Issues Regarding Classification and Prediction, Classification by Decision Tree 
Introduction to Bayesian Classification, Rule Based Classification, Classification 
by Back propagation, Support Vector Machines, Associative Classification, Lazy 
Learners, Other Classification Methods, Prediction, Accuracy and Err or Measures, 
Evaluating the Accuracy of a Classifier or Predictor, Ensemble Methods, Model 
Section. 

 
 
 
 

UNIT-IV 

 

CLUSTER ANALYSIS: 
Types of Data in Cluster Analysis, A Categorization of Major Clustering Methods, 
Partitioning Methods, Hierarchical methods, Density-Based Methods, Grid-Based 
Methods, Model-Based Clustering Methods, Clustering High-Dimensional Data, 
Constraint-Based Cluster Analysis,  Outlier Analysis. 

 
 
 

UNIT-V 

 

MINING OBJECT, SPATIAL, MULTIMEDIA, TEXT AND WEB DATA: 
Multi dimensional  Analysis  and  Descriptive Mining  of  Complex  Data  Objects, 
Spatial Data Mining, Multimedia Data Mining, Text Mining, Mining the World 
Wide Web. 

 

 
TEXT BOOKS 

     Data Warehousing In the Real World; Sam Anahory & Dennis Murr ay; 1997, Pearson. 
     Data  Mining-  Concepts  &  Techniques;  Jiawei  Han  &  Micheline  Kamber-  2001,  Morgan 

Kaufmann. 
     Data Mining Techniques; Arun Pujari; 2001, University Press; Hyderbad. 

 
REFERENCE BOOKS
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     Data Mining; Pieter Adriaans & Dolf Zantinge; 1997, Pearson, 
     Data Warehousing, Data Miniing and OLTP; Alex Berson, 1997, Mc Graw Hill. 
     Data warehousing System; Mallach; 2000, Mc Graw Hill. 
     Building the Data Warehouse; W.H. Inman, 1996, John Wiley & Sons. 
     Developing the Data Warehouses; W.H Ionhman,C.Klelly, John Wiley & Sons. 
     Managing the Data Warehouses; W.H.Inman, C.L.Gassey, John Wiley & Sons.
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NASSCOM ASSOCIATE ANALYTICS - III  

Course Code: 24EEPEXX Continuous Evaluation: 40 Marks 

Pre-Requisite : NIL End Semester Examination: 60 Marks 

L T P : 3 0 0  

Credits: 3  
 

 

COURSE OBJECTIVES 

     This  course  provides  knowledge  of  the  advanced  concepts  of  tools,  technologies  & 
programming languages which is used in day to day business analytics cycle. 

 
 

COURSE LEARNING OUTCOMES (CLO) 

The syllabus has been prepared in accordance with National Education Policy (NEP). After the 
completion of course, students will be able to: 

1.   Understand the tools, technologies & programming languages which is used in day to day 
analytics cycle. 

2.   Analyze and use the best tools to make sense from available raw data. 
 

COURSE CONTENTS 
 

 

UNIT NUMBER 
 

CONTENTS 

 

UNIT-I 
 

Introduc tion to Predict ive Analy t ics & Linear  Regression (NOS 
2101)  

 

What and Why Analytics, Introduction to Tools and Environment, 
Application of Modelling in Business, Databases & Types of data and 
variables, Data Modelling Techniques, Missing imputations etc. 

 

Need for Business Modelling, Regression ɀ Concepts, Blue property- 
assumptions-Least  Square  Estimation,  Variable  Rationalization, 
and Model Building etc. 

 

UNIT-II  
 

Logist ic Regression Object ive Segmentat ion (NOS 2101) 
 

Model Theory, Model fit Statistics, Model Conclusion, Analytics 
applications to various Business Domains etc. 

 

Regression Vs Segmentation ɀ Supervised and Unsupervised 
Learning, Tree Building ɀ Regression, Classification, Overfitting, 
Pruning and complexity, Multi ple Decision Trees etc. 

 

UNIT-III  
 

Time  Ser ies  Methods/ Forecasting,  Feature  Ext ract ion  (NOS 
2101)  

 

Arima, Measures of Forecast Accuracy, STL approach, Extract 
features from generated model as Height, Average, Energy etc and 
Analyze for prediction. 
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UNIT-IV 
 

Wor kin g with Documents (NOS 0703) 
 

Standard Operating Procedures for documentation and knowledge 
sharing, Defining purpose and scope documents, Understanding 
structure of documents ɀ case studies, articles, white papers, 
technical reports, minutes of meeting etc., Style and format, 
Intectual Property and Copyright, Document preparation tools ɀ 
Visio, PowerPoint, Word, Excel etc., Version Control, Accessing and 
updating corporate knowledge base, Peer review and feedback. 

 

UNIT-V 
 

Develop Knowle dge, Ski ll  and Competences (NOS 9005) 
 

Introduction to Knowledge skills & competences, Training & 
Development, Learning & Development, Policies and Record 
keeping, etc. 

 

 

TEXT/ REFERENCE BOOKS 

     NASSCOMM
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NETWORK SECURITY & CRYPTOGRAPHY 

Course Code: 24EEPEXX Continuous Evaluation: 40 Marks 

Pre-Requisite : NIL End Semester Examination: 60 Marks 

L T P : 3 0 0  

Credits: 3  

 

COURSE OBJECTIVES 
1.   To know the various art of the security exploitation 

 

2.   To learn secure programming techniques 
 

3.   To understand the mathematics behind cryptography 
 

4.   To know the standard algorithms used to provide confidentiality,  integrity and authenticity 
 

5.   To learn the public key infrastructure that will  be used for security practices 
 

 
COURSE LEARNING OUTCOMES (CLO) 

The syllabus has been prepared in accordance with National Education Policy (NEP). After the 
completion of course, students will be able to: 

1.   Present the exploitation present in the security. 

2.   Discuss various types of attacks and their characteristics. 

3.    Illustrate the basic concept of encryption and decryption for secure data transmission. 

4.    Analyze various cryptography techniques and its applications. 

5.   Develop solutions for security problems. 

 

 

MAPPING BETWEEN COURSE OBJECTIVES (COS) AND COURSE LEARNING OUTCOMES (CLOS) 
 

 CLO1 CLO2 CLO3 CLO4 CLO5 
CO1      

CO2      

CO3      

CO4      

CO5      

 

COURSE CONTENTS 
 

 

UNIT NUMBER 
 

COURSE CONTENTS 

 

UNIT-I 
 

FUNDAMENTALS 
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UNIT NUMBER 
 

COURSE CONTENTS 

  

Secur ity trends - Legal, Ethical and Professional Aspects of Security, Need 
for Security at Multi ple levels, Security Policies - Model of network security 
ɀ Security attacks, services and mechanisms ɀ OSI security architecture ɀ 
Classical encryption techniques: substitution techniques, transposition 
techniques, steganography- Foundations of modern cryptography: perfect 
security ɀ information theory ɀ product cryptosystem ɀ cryptanalysis. 

 

UNIT-II  
 

SYMMETRIC KEY CRYPTOGRAPHY 
MATHEMATICS OF SYMMETRIC KEY CRYPTOGRAPHY: Algebraic 
structures - Modular arithmet ic-EucliÄs algorithm- Congruence and 
matrices - Groups, Rings, Fields- Finite fields- SYMMETRIC KEY CIPHERS: 
SDES ɀ Block cipher Principles of DES ɀ Strength of DES ɀ Differential and 
linear cryptanalysis - Block cipher design principles ɀ Block cipher mode 
of operation ɀ Evaluation criteria for AES ɀ Advanced Encryption Standard 
- RC4 ɀ Key distribution. 

 

UNIT-III  
 

PUBLIC KEY CRYPTOGRAPHY 
MATHEMATICS OF ASYMMETRIC KEY CRYPTOGRAPHY: Primes ɀ 
Primality Testing ɀ Factorization ɀ EulerȬÓ ÔÏÔÉent function, FermatȬÓ Ánd 
EulerȬÓ  4heorem  -  Chinese Remainder Theorem  ɀ Exponentiation  and 
logarithm   -   ASYMMETRIC  KEY  CIPHERS:  RSA  cryptosystem   ɀ   Key 
distribution ɀ Key management ɀ Diffie Hellman key exchange - ElGamal 
cryptosystem ɀ Ellipt ic curve arithmetic-Ellipt ic curve cryptography. 

 

UNIT-IV 
 

MESSAGE AUTHENTICATION AND INTEGRITY 
Authentication requirement ɀ Authentication function ɀ MAC ɀ Hash 
function ɀ Security of hash function and MAC ɀ SHA ɀDigital signature and 
authentication protocols ɀ DSS- Entity Authentication: Biometrics, 
Passwords, Challenge Response protocols- Authentication applications - 
Kerberos, X.509 

 

UNIT-V 
 

SECURITY PRACTICE AND SYSTEM SECURITY 
Electronic Mail  security ɀ PGP, S/ MIME ɀ IP security ɀ Web Security - 
SYSTEM SECURITY: Intruders ɀ Malicious software ɀ vir uses ɀ Firewalls. 

 

 

TEXT BOOKS 

     Jon Erickson, ȰHacking: The Art of Exploit ationȱ, 2nd Edition, Starch Press, 2008. 
 

     William Stallings, ȰCryptography and Network Security: Principles and Practicesȱ, Sixth 
Edition, Pearson Education, 2014.
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REFERENCE BOOKS 

     ȰThe Shellcoder's Handbook: Discovering and Exploit ing Security Holesȱ, 2nd Edition by 
Chris Anley et al. 

 N. Ferguson, B. Schneier, and T. Kohno. ȰCryptography Engineering: Design Principles 
and Practical Applicationsȱ. Wiley, 2010. 

     Neil Daswani, Christoph Kern, and Anita Kesavan, ȰFoundations of Security: What Every 
Programmer Needs to Knowȱ, Frist Edition, Apress, 2007. 

     SNMP: A Guide to Network Management (MGH). 
     Telecom Network Management by H.H. Wang (MGH). 
     Network Management by U. Dlack (MGH).
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SOFTWARE TESTING 

Course Code: 24EEPEXX Continuous Evaluation: 40 Marks 

Pre-Requisite : NIL End Semester Examination: 60 Marks 

L T P : 3 0 0  

Credits: 3  
 

 

COURSE OBJECTIVES 
1.   To understand the basics of Software testing 
2.   To recognize the various types of software testing techniques 
3.   To analyse the various levels of software testing 
4.   To explore software automation process 
5.   To understand Basic software debugging methods. 

 

 

COURSE LEARNING OUTCOMES (CLO) 
 

The syllabus has been prepared in accordance with National Education Policy (NEP). After the 
completion of course the students will be able to: 

 

1. Demonstrate the fundamentals of software testing using real world examples 
2. Identify and apply relevant testing techniques suitable for a real world scenario 
3. Investigate the different levels in testing 
4. Investigate the reason for bugs and analyse the principles in software testing to prevent and 

remove bugs. 
5. Use practical knowledge to test software and understand the trade-offs between testing 

techniques 
6. Implement Test Automation process and experiment with t esting tools. 

 

 

MAPPING BETWEEN COURSE OBJECTIVES (COs) AND COURSE LEARNING OUTCOMES (CLOs) 
 

 CLO1 CLO2 CLO3 CLO4 CLO5 CLO6 

CO1       

CO2       

CO3       

CO4       

CO5       

 

COURSE CONTENTS 
 

 

UNIT 
NUMBER 

 

COURSE CONTENTS 

 

UNIT-I 
 

INTRODUCTION 
What is software testing and why it  is so hard? Basic Definitions: Err or, Fault, 
Failure, Incident, Test Cases, Testing Process, Limitations of Testing. 

 

UNIT-II  
 

TESTING TECHNIQUES 



 

 

 

 
 
 
 
 

 

UNIT 
NUMBER 

 

COURSE CONTENTS 

  

White ɀBox &Black ɀBox Testing, Boundary Value Analysis, Equivalence Class 
Testing, Decision table based Testing, Cause-Effect Graph Technique, 
Cyclomatic Complexity Analysis. 

 

UNIT-III  
 

REDUCING THE NUMBER OF TEST CASES 
Prioritization guidelines, Priority category, Scheme, Risk Analysis, Regression 
Testing, Slice based testing, Regression Testing 
Testing  Act ivit ies: Unit  Testing,  Levels  of  Testing,  Integration  Testing, 
Debugging, Domain Testing. 

 

UNIT-IV 
 

SYSTEM TESTING 
Verification  and  Validation  Testing,  Alpha  Testing,  Beta  Testing,  Stress 
Testing, Load Testing, Volume Testing, Usabili ty testing, Bug, Bug life cycle. 

 

UNIT-V 
 

TESTING TOOLS 
Test   Automation:   Scope   of   Automation,   Process   Model   for   Automation, 
Challenges  in  Automation,  Static  Testing  Tools,  Dynamic  Testing  Tools, 
Characteristics of Modern Tools. 

 

 

TEXT BOOKS 

 Software  Testing:  Principles  and  Practices,  Srinivasan  Desikan,  Gopalaswamy  Ramesh, 
Pearson Education, 2008. 

 

     Software Testing: Principle, Techniques and Tools, M. G. Limaye, Tata McGraw Hill, 2009. 
     Effective Methods for Software Testing, William E. Perry , John Wiley and Sons, 

REFERENCE BOOKS 

     An Integrated Approach to Software Engineering, Pankej Jalote, Narosa Publishing House, New 
Delhi 1997. 

 

     The Art of Software Testing, Glenford J.Myers, John Wiley & Sons, 1979. 
 

     Software Testing: A Craftman's Approach, P. C. Jorgensen, CRC Press, 1995. 
 

     Software Testing Techniques, Boris Beizer, Dreamtech, 2006. 
 

     Effective  Software  Testing:  50  Specific  Ways  to  Improve  Your  Testing,  Dustin,  Pearson 
Education, 2002. 
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OPEN SOURCE SOFTWARE 

Course Code: 24EEPEXX Continuous Evaluation: 40 Marks 

Pre-Requisite : NIL End Semester Examination: 60 Marks 

L T P : 3 0 0  

Credits: 3  
 

 

COURSE OBJECTIVES 
1.   To intr oduces concepts, principles and applications of open source software. 

 

2.   To discuss about open source software development process. 
 

3.   To understand the difference between open source software and commercial software. 
 

4.   To familiarize with Linux operating system. 
 

5.   To understand and development of web applications using open source web technologies like 
Apache, MySql and PHP (LAMP/ XAMP). 

 

 
COURSE LEARNING OUTCOMES (CLO) 

The syllabus has been prepared in accordance with National Education Policy (NEP). After the 
completion of course, students will be able to: 

1.   Understand the difference between open source software and commercial software. 

2.   Identify, install and run Linux operating system. 

3.   Install and manage applications. 
4.   Identify, install open source web technologies Apache, MySql, PHP. 
5.   Develop web applications using LAMP. 

6.   Write session control PHP code for a website. 
 

MAPPING BETWEEN COURSE OBJECTIVES (COS) AND COURSE LEARNING OUTCOMES (CLOS) 
 

 CLO1 CLO2 CLO3 CLO4 CLO5 CLO6 

CO1       

CO2       

CO3       

CO4       

CO5       

 

COURSE CONTENTS 
 

 

UNIT 
NUMBER 

 

COURSE CONTENTS 

 

UNIT-I 
 

UNIT I OPEN SOURCE: Introduction to Open Source ɀ Open Source vs. 
Commercial Software ɀ What is Linux? - Free Software ɀ Where I can use Linux? 
Linux Kernel ɀ Linux Distributions. 
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UNIT 
NUMBER 

 

COURSE CONTENTS 

 

UNIT-II  
 

UNIT II  LINUX: Introduction to Linux Essential Commands - Filesystem Concept 
- Standard Files 1. The Linux Security Model - Vi Editor  - Partitions creation - 
Shell Introduction 2. String Processing - Investigating and Managing Processes 
- Network Clients - Installing Application. 

 

UNIT-III  
 

UNIT III  APACHE: Apache Explained - Starting, Stopping, and Restarting Apache 
- Modifying the Default Configuration - Securing Apache - Set User and Group - 
Consider Allowing Access to Local Documentation - Don't Allow public html Web 
sites - Apache control with .htaccess. 

 

UNIT-IV 
 

UNIT IV MYSQL: Introduction to MYSQL - The Show Databases and Table - The 
USE command - Create Database and Tables - Describe Table - Select, Insert, 
Update, and Delete statement - Some Administrative detail - Table Joins - 
Loading and Dumping a Database. 

 

UNIT-V 
 

UNIT V PHP: Intr oduction- General Syntactic Characteristics - PHP Scripting - 
Commenting your code - Primit ives, Operations and Expressions - PHP Variables 
- Operations and Expressions Control  Statement - Array - Functions - Basic Form 
Processing - File and Folder Access - Cookies - Sessions - Database Access with 
PHP - MySQL - MySQL Functions - Inserting Records - Selecting Records - 
Deleting Records - Update Records. 

 

 

TEXT BOOK 

     James Lee and Brent Ware, "Open Source Web Development with LAMP using 
Linux, Apache, MySQL, Perl and PHP", Dorling Kindersley (India) Pvt. Ltd, 2008. 

 

 

REFERENCE BOOK 

     Eric Rosebrock, Eric Filson,"Setting Up LAMP: Getting Linux, Apache, MySQL, and 
PHP and working Together" , Published by John Wiley and Sons, 2004. 

     Philosophy of GNU URL: http:// www.gnu.org/ philosophy/.  
 

     Version control system, URL: http:// git-scm.com/  
     SVN version control, URL: http://s vnbook.red-bean.com

http://www.gnu.org/philosophy/
http://git-scm.com/
http://svnbook.red-bean.com/


 

 

 

 
 
 
 
 

WIRELESS ADHOC AND SENSOR NETWORK 

Course Code: 24EEPEXX Continuous Evaluation: 40 Marks 

Pre-Requisite : NIL End Semester Examination: 60 Marks 

L T P : 3 0 0  

Credits: 3  

 
COURSE OBJECTIVES 

1.   To  cover  major  aspects  of  ad  hoc  and  sensor  networking,  from  design  through 
performance issues to application requirements. 

2.   To start with the design issues and challenges associated with implementations of ad 
hoc  and  sensor  network  applications.  This  includes  mobility,  disconnections,  and 
battery power consumption. 

3.   To provide a detailed treatment of proactive, reactive, and hybrid routing protocols in 
mobile wireless networks. It also covers the IEEE 802.11 Wireless LAN and Bluetooth 
standards and discusses their characteristics and operations. 

4.   To cover wireless sensor networks (architecture, design, protocols, and applications). 

5.   To give students hands-on experience in designing a mobile ad hoc network using the 
NS2 network simulator. 

 
COURSE LEARNING OUTCOMES (CLO) 

The syllabus has been prepared in accordance with National Education Policy (NEP). After 
the completion of course, students will be able to: 

1. Understand the principles of mobile ad hoc networks (MANETs) and what 
distinguishes them from infrastructure-based networks. To specify and identify 
deficiencies in existing wireless protocols for MAC layer and Network layer, and then 
go onto formulate new and better protocols. 

2.   Familiarize with the mechanisms for implementing security and tr ust mechanisms in 
MANETs and WSNs. 

3.   Enhance the basic knowledge about the principles and characteristics of wireless 
sensor networks (WSNs). 

4.   Understand how proactive and reactive protocols function and their implications on 
data transmission delay and bandwidth consumption along with design issues in 
wireless communication. 

5.   Understand the congestion control mechanism at transport layer and to acquire skills 
to  design  and  implement  a basic mobile ad hoc or wireless sensor network via 
simulations or programming of PDAs. 

 
 

MAPPING BETWEEN COURSE OBJECTIVES (COs) AND COURSE LEARNING OUTCOMES (CLOs) 
 

 CLO1 CLO2 CLO3 CLO4 CLO5 

CO1      

CO2      

CO3      
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CO4      

CO5      

 

COURSE CONTENTS 
 

 

UNIT 
NUMBER 

 

CONTENTS 

 

UNIT-I 
 

AD HOC Wireless 
Introduction, Mobile Ad Hoc Networks, Technologies for Ad Hoc Network, Issues 
in Ad hoc wireless Networks IEEE 802.11 Architecture and protocols. Protocol 
for AD HOC Wireless Networks. Issues and classification of MAC protocol, 
Dynamic Source Routing (DBR), Adhoc Distance Vector (AoDV) routing, Routing 
Protocols, Application of Ad Hoc and sensor networks 

 

UNIT-II  
 

Tr ansport  Layer  & Secur ity Pro tocols 
Issues in designing transport layer protocols, classification of transport layer 
solutions,  TCP over Ad Hoc Wireless Networks, Network Security requirements 
and Attacks 

 

UNIT-III  
 

Wireless Sensor Networks  
Basic Sensor Network Architectural Elements, Applications of Sensor Networks, 
Comparison with Ad Hoc Wireless Networks, Challenges and Hurdles. 
Architecture of WSNs Hardware components, Operating systems and execution 
environments, some examples of sensor nodes, Network Architecture, Sensor 
networks scenarios, Optimization goals and figures of merit  Design principles for 
WSNs. 

 

UNIT-IV 
 

Communication Pro tocols 
Physical Layer and Transceiver design considerations in WSNs, Fundamentals of 
(wireless) MAC protocol, Address and name management in wireless sensor 
networks, Localization and positioning Routing protocols Data Dissemination 
and Gathering, Routing Challenges and Design Issues in Wireless, Routing 
Strategies in Wireless Sensor Networks 

 

UNIT-V 
 

Tr ansport  & QoS in WSN 
Data-Centric  and Contention-Based Networking ɀ Transport Layer and QoS in 
Wireless Sensor Networks ɀ Congestion Control in network processing ɀ 
Operating systems for wireless sensor networks ɀ Examples 

 

UNIT-VI 
 

PROJECT 
Research  Activit ies  and  hands-on  experience  in  designing  a  mobile  ad  hoc 
network using the NS2 network simulator 

 

 

TEXT BOOKS
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 C. S. Ram Murthy, B. S. Manoj, Ad Hoc Wireless Networks: Architectures and Protocols, 
Prentice Hall of India , 2007. 

 

     Andreas  Willig  and  John  H.  Karl,  Protocols  &  Architectures  for  Wireless  Sensor 
Networks, Wiley, 2005
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UNIT 
NUMBER 

 

COURSE CONTENTS 

 

UNIT-I 
 

INTRODUCTION TO ADVANCED JAVA 
Java Streaming ɀ Components and events handling ɀ Threading concepts ɀ 
Networking features ɀ Byte code interpretation ɀ Media Techniques. 

 

 

 
 
 
 
 

ADVANCED JAVA PROGRAMMING 

Course Code: 24EEPEXX Continuous Evaluation: 40 Marks 

Pre-Requisite : Core Java Programming End Semester Examination: 60 Marks 
L T P : 3 0 0  

Credits: 3  

 

COURSE OBJECTIVES 

1.   To develop graphical programs with networking functionality. Using Graphics, Animations 

and Multith reading for designing Simulation and Game based applications. 
 

2.   To design and develop GUI applications using Swing and Event Handling. 
 

3.   To design and develop Web applications. 
 

4.   To understand designing of distributed applications using Remote Method Invocation (RMI) 
 

 
 

COURSE LEARNING OUTCOMES (CLO) 
The syllabus has been prepared in accordance with National Education Policy (NEP). After the 
completion of course the students will be able to: 
1.    Learn the graphics and animation on the web pages, using Java Applets. 

 

2.   Learn and design a full  set of Event driven UI widgets and other components, including 
windows, menus, buttons, checkboxes, text fields, scrollbars and scrolling lists, using Abstract 
Windowing Toolkit  (AWT) & Swings Usage. 

 

3.   Learn Java Data Base Connectivity (JDBC) so as to retrieve and manipulate the information on 
any relational database through Java programs. 

 

4.   Learn and design the server side programming using Servlets and JSP 
 

5.   Use the invocation of the remote methods in an application using RMI. 
 

 

MAPPING BETWEEN COURSE OBJECTIVES (COs) AND COURSE LEARNING OUTCOMES (CLOs) 
 

 CLO1 CLO2 CLO3 CLO4 CLO5 

CO1      

CO2      

CO3      

CO4      

 
COURSE CONTENTS



 

 

 

 
 
 
 
 

 

UNIT 
NUMBER 

 

COURSE CONTENTS 

 

UNIT-II  
 

SWINGS 
Introduction to swings, difference between AWT and Swings, java foundation 
classes, java swings classes. 

 

UNIT-III  
 

ADVANCED NETWORKING 
Client- Sever computing ɀ Sockets ɀ Content and Protocols handlers ɀ 
Developing distributed applications ɀ RMI ɀ Remote objects ɀ Object 
serialization 

 

UNIT-IV 
 

REMOTE METHOD INVOCATION 
Remote Method Invocation (RMI): RMI Architecture, Designing RMI 
application, Executing RMI application. 

 

UNIT-V 
 

RELATED JAVA TECHNIQUES 
3D graphics ɀ JAR file format and creation ɀ Internationalization. 
SERVLETS 
Java Servlets: Servlet Interaction & Advanced Servlets, Life cycle of Servlet, 
Java Servlet Development Kit, Javax.servlet package, Reading Servlet 
Parameters, Reading Initialization Parameters, The javax.servlet. http  Package, 
Handling HTTP. 

 

 

TEXT BOOKS 

     Jame Jaworski, ȰJava Unleashedȱ, SAMS Techmedia Publications, 1999. 
 

 H.M.Deitel and P.J.Deitel, ȰJava how to program with an Introduction to Visual J++ȱ, 

Pearson Education, 1998. 
 

     Java: The Complete Reference, Ninth Edition Paperback by Herbert Schildt 
 

     Advanced Java Programming, Uttam Kumar, Oxford Publications. 

REFERENCE BOOKS 

   Campione, Walrath and Huml, ȰThe Java Tutorialȱ, Addison Wesley, 1999. 
 

   Duane A.Bailey, ȰJava Structuresȱ, McGraw-Hill Publications, 1999. 
 

   Jeff Frentzen and Sobotka, ȬJava Scriptȱ, Tata McGraw-Hill,  1999. 
 

   Jamie Jaworski, ȰJava Unleashedȱ, SAMS Techmedia Publication, 1999. 
 

 Jason Blooberg. Jeff Kawski, and Paul Treffers, ȰWeb Page Scripting TechniqueÓȱ,Hayden 

books, 1996. 
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http://www.amazon.in/Herbert-Schildt/e/B001H6PSMG/ref=dp_byline_cont_book_1

